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ABSTRACT

This study describes the pig and pork marketing system in
Thailand and attempts to choose an appropriate technique to analyse pig
market integration for the period 1969-1979.

Many economists who have studied agricultural markets in low
income countries have concluded that the marketing systems in those
countries are relatively inefficient, whereas anthropologists often
conclude the opposite. This study attempts to show how the concept of
market integration is useful and can be a proxy to indicate market
efficiency especially in low income countries. Because of the
unavailability and unreliability of data and the existence of parallel
informal and illegal markets, correlation analysis using prices series
data only is used in this analysis instead of regression/margins analysis
which is normally used in high income countries.

Regression analysis was at first used to investigate market
integration but was rejected due to the need to specify the direction of
causal relationship and because of multicollinearity problems. Absolute
and first difference values of price data were then analysed using
correlation analysis. Owing to biases caused by trend and seasonal
influences in those values, this method was also rejected and the residual
value from which the trend and seasonal influences have been removed was
then used.

Covernment intervention caused a structural change in the market
during the study period. The 'unrestricted area' period and the

'restricted area' period were therefore analysed separately.



The results showed that during the period of 'unrestricted area'
there was a high degree of market integration in the live pig wholesale
markets between the North, Northeast and Bangkok regions. The wholesale
market for pork carcass in the North and the Northeast region are also
highly integrated in the wholesale market of live pigs in Bangkok. During
the period of area restriction the results showed that the government
intervention was very effective because there was no market integration
between upcountry markets (the North and Northeast region) and Bangkok
for live pig or pork carcasses, while the markets between the North and
Northeast regions were highly integrated. The possible explanations
are outlined.

These results of high market integration imply that (at least
when not subject to government intervention) the Thai pork marketing system
is quite efficient. Recommendations for marketing and data improvements

and further study are finally discussed.
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CHAPTER 1

INTRODUCTION

Most farms in Thailand are no longer purely subsistence and there
is a general tendency for Thai farmers to commercialize their farms and
most farm households are now engaged in producing rice and various kinds of
upland crops. Most farm households also raise livestock, such as cattle,
buffaloes, pigs and poultry: farming and raising livestock simultaneously
is thus a way of life of rural Thai people.

Livestock can be used as labour and as a food on the farm. Pork
is the favourite diet of a large segment of the Thai people not only in the
rural areas but also in the city. The average consumption of fish and meat
together amounted to about 38 kilograms per head in 1978 of which about half
was fish, one-quarter pork and one-eighth each of poultry and beef
(Office of Agricultural Economics, 1978). In 1978 about 6.3 million pigs
were slaughtered for consumption in Thailand. During 1968-1977 the domestic
consumption of pig increased from 4,033,700 heads in 1968 to 5,049,000 heads in
1977 or increased at the average rate of 2.5 per cent per year (Office of
Agricultural Economics, 1978).

The Bangkok metropolitan market is the largest final consumption
market in the country with a high consumer demand for red meats.

A survey conducted in 1964 by the Division of Agriculture Economics,
Ministry of Agriculture and Cooperative, showed that approximately 85 per
cent of pigs from farms in the Northeast region flowed through shippers to
the Bangkok consumption market. We would expect that prices in these two

markets should be closely related to each other and highly integrated.



It is the purpose of this thesis to study the relationship between
the upcountry and Bangkok live pig and pork markets using the concept of
market integration. But before discussing the concept of market integration,
it is worth discussing the concepts of market and marketing.

1.1 Why Study Markets?

As economic development and urbanization take place, the role of
marketing becomes more important and as agriculture becomes more
commercialised the need for the development of an efficient marketing system
becomes crucial.

When farming was purely subsistence, producers and consumers, if
not the same individuals lived close to each other. Today, as more and
more farmers produce in excess of their family needs, and specialize in the
production of marketable output, an increasing proportion of their
production is moving into the market. Markets have, therefore, developed
to facilitate the exchange of surplus between rural and urban areas. This
is the beginning of formal marketing functions and of the people who
specialize in its performance.

Emlen (1958:70) suggested that "production may be the door to the
economic growth of the underdeveloped countries, but marketing is the key
that turns the lock'. The essentials for a satisfactory evolution of the
development process are therefore improvement in production and the proper
functioning of marketing: marketing is therefore an instrument of economic
growth and development.

Marketing performs various economic functions (Meier, 1977:788):

(1) The market rations supplies of consumer goods among
consumers; this rationing is steered by the consumers' willingness to pay,
and provided the distribution of income is acceptable it is a socially

efficient process.



(2) The market directs the allocation of production between
commodities, according to the criterion of maximizing profit which corresponds

to social usefulness. (In the absence of externalities and marketing power).

(3) The market allocates the different factors of production

among their various uses, according to the criterion of maximizing their

income.

(4) The market governs the relative quantities of specific types
of labour and capital equipment made available.
(5) The market distributes income between the factor of production

and between individuals. So it solves all economic problems of allocation

of scarce means between alternative ends.

These functions are static functions; but the market also serves
to stimulate both economic efficiency and economic growth. Johnson (1962:156)

stated that:

The availability of goods through the market stimulates
the consumer to seek to increase his income; and access
to the market provides an opportunity for inventors of
new goods and technical improvements to profit from their
exploitation. Moreover, the market serves particularly
to provide an incentive to the accumulation of capital

of all kinds: first to the accumulation of personal
capital in the form of trained skill, since such skill
earns a higher reward; and second to the accumulation of
material capital, since such capital earns an income.

In the Thai economy, markets are important economic institutions.
They are a main link in the distribution system for a wide range of
commodities in growing, assembling, processing, storing, transporting and
manufacturing. They are the largest retail outlet for all types of goods.
Kenneth (1976:3) mentioned that:

Markets also serve as collection and distribution points

for non-retail transactions at many different levels. For

example, individual small-scale producers often travel to
markets or to retail merchants who have stalls in the



market. On a bigger scale, some markets are central

collection points for large shipments of produce that

have been accumulated by middlemen from many producers

in a given area, often at some distance from the market.

At this point we may say that the market may be thought of as a
bridge which links producers to consumers. It is both the physical
distribution and an economic bridge designed to facilitate the movement
and the exchange of commodities from the farm to the consumers. Furthermore,
markets also have an important role in capital formation, the development
of the society's economic infrastructure, and training of entrepreneurial
talent (Kenneth, 1976).

Studying markets is therefore very important, especially in a
country such as Thailand where agriculture is a main sector in the economy.
As higher consumption levels for marketed food are brought about by rising
incomes, rapid urbanization and industrialization, many developing countries
become aware of how inadequate their marketing systems are. Improvements
in markets and marketing systems can have an important effect both on
producers and consumers in the sense of increasing farm incomes and reducing
food costs to consumers. Thus, it is important to assess and improve

performance of markets in developing countries.

1.2 Definitions of Market and Marketing

Markets are variously conceived. Webster's dictionary gives

eight different meanings of the word, the first six of which are:

(1) A meeting together of people at a stated time and place,
for the purpose of traffic (as in cattle, provision,
wares, etc.) by private purchase and sale, and usually,
not by auction; also, the people assembled at such a

meeting; as a market is held in the town every week.



(2) A public place (as in a town), or a large building,
where a market is held; a market place; especially
a place where provisions are sold; as a city market,
fish market.

(3) Buying and selling, or either of the two, as an act
or occupation; marketing; a sale or purchase; a bargain.

(4) The region in which any commodity can be sold; the
geographical or economic extent of commercial demand.

(5) Opportunity for selling or buying of commodities; or
the rate of price offered for them, also the phase or
course of commercial activity by which the exchange of
commodities is effected; as the market is dull, active.

(6) A body or group of men associated in, or organized for,
the buying and selling of goods. Market may be used
with reference to goods in general, or of a particular
class of goods, expressed or implied, or of those
dealing in them; as the stock market; the beef market.

Economists themselves use the word with several different meanings.

Larson (1951:33-4) gave the following definitions of a '"market':
The market may mean -
(1) The place where buying and selling take place, such as

the public market, the retail store, or the vegetable
market in a city. Again, it may be thought of as

(2) an area in which a good is sold, such as the United
States market, the European market, or the world market.
The market may be thought of as

(3) a group of people carrying on buying or selling. This
group may be: (a) unorganized (for example, ladies
selling cake at a church bazaar); or (b) organized (for
example, board of trade). Too, the market may be

(4) the commodity traded, such as the corn market, the cotton
market, or the livestock market. The market is also
defined with respect to



(5) time (for example, the cash market and the futures
market).

More general definitions include the concept that the market is
the opportunity to exchange, buy or sell. By this definition, a market
exists whenever two or more people are in communication with each other.
Hibbard's (1921:13) definition is "a market is the sphere within which price -
determining forces operate". Kohl and Uhl (1972:9) defines a market as
"an arena for organizing and facilitating business activities and for
answering the basic economic questions: what to produce, how much to
produce, how to produce, and how to distribute production". In his view a
market may be defined by a location, a product, a time or a level of the
market.

The choice of markets' definition, therefore, depends on the
problem to be analyzed.

Marketing also means different things to different people. To
the consumer, marketing may refer to the weekly food shopping trip to the
supermarket. The farmers may associate marketing with the loading of hogs
into the pickup for the trip to market. The middlemen such as retailers,
wholesalers and processors may view marketing as a process for gaining
competitive advantage over market rivals, improving sales and profits, and
satisfying consumers. Shepherd (1958) states that in physical terms,
agricultural marketing begins when the farm products are loaded at the farm
gate and ends when the good reaches the consumer's table. It is concerned
with such physical things as trucks and refrigerated cars and packing
plants, and with technological development in preservation and packaging.
But in the economics of marketing it deals with the consumers' demand for
farm products, with the price system that reflects these demands back to

distributors and producers, and with the methods or practices used in



exchanging title and getting the physical product from the producer to the
consumer in the form and at the time and place desired.

Kohls and Uhl (1972:8) define marketing as "the performance of
all business activities involved in the flow of goods and services from
the point of initial agricultural production until they are in the hands
of the ultimate consumers'. Beckman and Davidson (1962:4) define marketing
as "the performance of all activities necessary for ascertaining the needs
and wants of markets, planning product availability, effecting transfers
in ownership of products, providing for their physical distribution, and
facilitating the entire marketing process'. Hence, marketing consists
of the activities of buying, selling, transporting, processing and storing
goods and also includes those business activities involved in the flow of
goods and services between producers and consumers.

1.3 Outline of the Study

The questions of market integration in the Thai pork sector are
approached in this study with the view that useful conclusion can be
derived from an analysis of the existing pork marketing system largely
utilising price data. The introductory chapter describes the role and
importance of markets and marketing, and states the objective of the study
and sources of data including examples of studies of livestock marketing
in low and high income countries which are used to illustrate the considerable
data requirements and modelling complexity of many existing methods. The
concept of market integration is then discussed.

The second chapter describes the characteristics of the Thai pork
sector in terms of production and consumption and discusses the relationship
between Bangkok and provincial prices and price movements.

The third chapter outlines the main institutional features of pig

marketing in Thailand, including the role and effects of government



intervention and regulation. Examples of marketing costs and marketing
margins are also presented and discussed.

The analysis of market integration in live pig and pork carcass
markets between the North, Northeast and Bangkok regions during the period
of unrestricted and restricted area by the government are the domain of
Chapter 4. Various methods of analysis utilising regression and correlation
methods are used and each method evaluated. The results from the most
appropriate and powerful approach are then presented. This approach used
correlation analysis of the residual value of the absolute values of monthly
price movements in each market after correction for trend and seasonality.

The final chapter discusses the conclusions drawn from this study
and makes recommendations for the development of the Thai pork marketing
system.

1.4 Objectives of the Study

There seems to be a general assumption that markets in developing
countries are inefficient and poorly integrated because at first glance
there appears to be little or no order in the system. This view is often
based on hasty studies of price data for various markets which show
variations not explained by transportation and other costs. Further study
will often reveal that the market where interregional movement is important,
are very much related. Spinks (1972:4) stated that "It is suggested that
examination of markets in most developing countries will show considerable
integration and that prices are formed competitively".

The major objective of this study is to present a possible useful
way of analysing the relative efficiency of marketing channels by using
the concept of market integration. Lele (1972:257) defined market

integration as ''the interrelationship between price movements in two markets'.



If two markets are highly integrated, i.e. price movements in each
market are highly correlated, then there is a high probability that the

transfer of the commodities from one market to the other is relatively

efficient.

1.5 Sources of Data

Very commonly, data is rarely available in low income countries
for adequate market efficiency studies. The statistics are often based
upon inaccurate information, or at best on legendary half-truths accepted
without question. The complexity of the marketing systems including
informal markets also causes unreliable data. For example, the livestock
population in Thailand is always underestimated due to illegal slaughtering
wiich can not be recorded. Generally, price data is the only reliable data
available to investigate markets and market efficiency.

Another problem in Thailand is that not every government office
collects every kind of data. For example, pork carcass wholesale price
and retail prices can be obtained only from the Division of Commercial
Economics whereas farm prices and live pig wholesale price can be obtained
only from the Division of Agricultural Economics. These figures may be
collected on different bases and often do not correspond to each other and,
therefore, lead to ambiguous or incorrect data.

Secondary price data and other data used in this study were
collected from available statistical reports and other pertinent sources,
namely, the publications of the Department of Business Economics, Ministry
of Commerce, Division of Agricultural Economics, Ministry of Agriculture
and Cooperatives, National Statistic Office, National Economics and Social
Development Board research papers and other Thai Government publications.

The basic data used for the analysis consists of 132 monthly

price observations covering the period of January 1969 to December 1979
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in the Bangkok, North and Northeastern region of Thailand for the live and
carcass wholesale pig and pork markets.

1.6 Studies of Agricultural Marketing in Low and High Income Countries

Market studies in high-income countries have generally emphasised
margin analysis. This method analizes the price of a product at various
marketing stages from producer to consumer, and may include comparisons
with cost components of those price differentials. Some examples of such
studies are set out below in detail to show the complexity of such analysis,
the amount and type of data they require and inconclusive nature of some
of their results.

Griffith (1974) has provided some empirical evidence on the forces
determining the relationship between the auction, wholesale and retail
prices of the meat market in the Sydney area in Australia, utilising price
data from the Division of Marketing and Economics of the N.S.W. Department
of Agriculture. Retail and wholesale margin models are considered
separately, each containing four equations for beef, lamb, mutton and pork.
Two-stage least square and three-stage least squares estimation techniques
were used. All preferred equations were tested for autocorrelation using
the simultaneous equation version of the Durbin-Watson statistic and no
evidence of significant autocorrelation was found in any model. Those
equations are as follows:

Wholesale Margins

MA, = £(PA,OW,LPA MW, MY MY, T))
MJ) = £(PAL,CW_,LPA) MY, M0 M0 T, )
MA_ = £(PA_,CW_,LPA M, M), MW, T )
M= f(PAp,cwp,LPAp,ran,rvml,bmm,Tp)



ikl

Retail Margins

MRb

i
f(Pwl,CR,LPwl,MRb,MRm,MRp,Tl)

£(PW, , CR,LPW, ,MR MRm,MTp,Tb)

M
f(Pwm,CR,LPwm,MRb,de,MRp,Tm)

f(PW _,C
( L R’LPwp’MRb’MRl’MRm’Tp)

Variable definitions are as follows:

PA

PW

LPA

Monthly estimated dressed auction carcass price, in
cents/kg, of composite beef, lamb, mutton and pork
carcasses sold at Homebush saleyards and adjusted for
shrinkage.

Monthly wholesale price, in cents/kg, of composite
beef, lamb, mutton and pork carcasses sold in the
Homebush meat halls and adjusted for shrinkage.

Monthly wholesale margin, in cents/kg, between adjusted
wholesale price and adjusted auction carcasses price.
Monthly weighted average of past adjusted auction
carcass prices in cents/kg. The preferred weighting
factors wused were:

LPAt = 0.5 PAt—

+0.33 PA_, + 0.17 PA__

3 2 3

An index of monthly wholesale marketing costs.
Slaughtering fees comprise some 60 per cent of wholesale
operating costs, so slaughtering fees charged at Homebush
abattoir were used as a proxy for all wholesale costs.
The base period was January, 1971 = 100.00.

Monthly throughput of local and interstate beef and veal,
lamb, mutton and pork carcasses at Homebush meat halls,

in thousands. Retail throughput (or consumption) is not

available in monthly terms, so wholesale throughput was
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used as a proxy in preference to interpolating
quarterly consumption figures.

MR = Monthly retail margin, in cents/kg, between composite
retail prices of beef, lamb, mutton and pork at
selected retail outlets in Sydney and adjusted
wholesale prices.

LPW = Monthly weighted average of past adjusted wholesale
prices, in cents/kg. The preferred weights used
were again:
LPWt = 0.5 Pwt_

+0.33 PW,_, + 0.17 PW__

1 2 3

CR = An index of monthly retail marketing costs. Since

wages contribute 52 per cent of retail operating
expenses, the weekly wage rate for a New South Wales
general butcher shopman under the Federal Meat Industry
Interim Award was used as a proxy for all retailing
costs. The base was January, 1971 = 100.00.

Griffith concluded that at both aggregate wholesale and retail
levels, the transmission of supply and demand conditions to the auction level
is distorted to some extent during the shortrun (periods up to 1 month) but
that over longer periods retail and wholesale prices are quite responsive
to changes in auction prices. The hypothesis of absence of price levelling
is totally rejected in the shortrun at both wholesale and retail levels,
while the hypothesis relating to the absence of price averaging is rejected
for all meats except mutton at wholesale and for all except mutton and pork
at retail. Griffith said that price levelling and price averaging are
generally the most important in causing distortions in the pricing mechanism.

Griffith also found that the cost of providing market services

were a significant determinant of all retail margins while wholesale costs
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were significant in only the beef and pork equations. All wholesale
margins except mutton were significantly influenced by turnover but this
was not the case at retail level. When Griffith tried to illuminate
differences in retail margin behaviour between supermarkets and traditional
butchers and between high and low income locations, no overall consistent
pattern was discerned. There is some evidence that butcher shops tend
to practice price levelling more than supermarkets; that high income
outlets average the margins between meats more, and that the two outlets
in low-income locations are more influenced by the costs of providing retail
services. Griffith's results can only give a rough idea of the relative
importance of the various influences in each sector and on each meat type
considered and the results may be used in conjunction with other models
of the livestock and meat sectors.

Hogan and Todd (1979) examined some aspects of the efficiency of
pricing in the livestock auction system, using readily available data.
Two studies are reported in this article. The first is a comparison of
reported average cattle prices within pairs of major auction centres in
the Australian States of Victoria and New South Wales to determine whether
unexplained price differences and potential imperfections occur. The

model used was as follows:

Eee e &

where PCt = price of cattle type at the country centre in week t,
. = price of the corresponding cattle type at metropolitan
centre in week t, less transport costs between the
centres in week t,
dt = difference between country and metropolitan prices not

attributable to transport costs in week t.
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To examine whether the average prices are equal at any pair of

auction centres after adjustment for transport costs, the specific

statistical hypothesis required to hold is:

In three out of the four comparisons, the hypothesis that average
cattle prices are equal after adjustment for transfer cost, was rejected.
Factors not accounted for such as lot size, the degree of buyer competition
and the accuracy of reported prices, were suggested as factors that could
influence the relationship between reported prices in the pairs of centres
examined.

The second part of Hogan and Todd's study is an examination,
through the use of a case study, of whether lot size, number of buyers and
saleyard size have an impact on price formation within centres and price
differences between centres. The study was conducted for two auction
centres in New South Wales (one large and one small) less than 50 kilometres
apart. The hypotheses detailed and the models employed were as follows:

Ho2 : There is no significant difference in the level of

cattle prices at the small and large centres, after
allowance for time, weight, transport costs and lot
size.

Price: f [time (weeks), weight, lot size, centre size].

Ho3 : Average cattle prices within a centre are not
influenced by lot size, after allowance for time,
weight, and number of buyers; and

Ho4 : Average cattle prices within a centre are not

influenced by the number of buyers attending an

auction sale, after allowance for time, weight and lot size.
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Price: f [time (weeks), weight, lot size, number of buyers].
Ho5 : There is no difference in the level of auction sale

price variability between the small and large selling

centres.
2 2
Ho 2 <
5 sc = %1¢
2 2
Ha o] > a .
5 sc Te
where
2 ; p
Osc = the price variance at the small centre
2 : :
S the price variance at the large centre

The major factor explaining the price differences between the two
auction centres was found to be lot size. This factor also influenced
price variation within auctions. The number of buyers purchasing cattle
did not affect price levels.

Naughtin and Quilkey (1979) consider the degree of pricing
efficiency achieved in the retail meat market in the Melbourne area
(Australia). The approach adopted is to develop an economic model of the
pricing behaviour of retail butchers, to postulate a behavioural model
consistent with the economic model, and to test this model using the
weekly total revenue and weekly wholesale meat expenditure figures of the
three retail butchers in the Melbourne area. The aggregate margin and
aggregate wholesale meat expenditure series were examined for seasonality
using analysis of variance models. The null hypothesis of the absence
of seasonality was accepted using the F-test, so that the statistical model
was not modified to account for seasonality.

Naughtin and Quilkey advance an economic model of the pricing
behaviour of retail butchers which incorporates the kinked demand curve

hypothesis of Parish (1967). A behavioural model was postulated and
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specified in terms of the aggregate variables that butchers were found to

record as a guide to pricing decisions. That model was expressed as:

M=2B_ +B. .W,

0 1
where M = desired aggregate margin in the long run,
W = aggregate wholesale meat expenditure in the long run,

BO’B1= parameters.

E (m) b. + b1 E(w),

0

where E(m) expected value of the desired aggregate margin

expressed in short-run terms,

E(w) expected value of the aggregate wholesale meat
expenditure expressed in short-run terms.

bO’bl= parameters.

The results indicate that price levelling (the practice of
retailers holding selling prices stable while wholesale prices fluctuate)
and averaging (the practice of setting higher margins on some types of
meat to off-set lower margin on other types of meat) practices were not
confined to the current planning horizon (approximately one quarter).

Only limited conclusions can be drawn from the empirical results
that the demand curves are not kinked and that butchers are satisficing
with respect to short-run profits and maximizing when the costs of
information collection, etc. are taken into account. Such information
costs arise because of the complexity of pricing to maximize profit in a
mul ti-product environment. There is a possibility that the deleterious
effects of price levelling and averaging practices on pricing efficiency
may have been understated in earlier empirical studies. Naughtin and

Quilkey suggest that further research is required to re-assess the extent
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of the problem in retail meat market pricing efficiency which should be
based on an explicit link between the pricing behaviour of the individual
firm and the formation of a marketing margin.

Todd and Cowell (1980) examined price variation within cattle
and carcass auctions to gain an insight into whether there is a substantial
random variation in prices, or whether the price variations perceived by
producers can be accounted for by factors which influence quality variation.
On the basis of the technical and economic research, Todd and Cowell
postulated a model to examine livestock price variation at cattle and

carcass auctions. An analysis of covariance using regression was employed.

The models developed were as follows:

P = £(W,S;F,A,B,D,H,LS,T),

where P = 1lot price ($/head, c/kg);

W = cold carcass weight including internal fats (hot
carcass weight less 2 per cent shrinkage);

S = sex, either heifer (SO) or castrate (Sl);

F = cold carcass measurement (mm) at the 12th - 13th
rib interface;

A = dummy variables for the number of permanent incisors
(4, < 2, Al 2 2);

B = dummy variables for breed; Shorthorn (BO), Hereford (Bl),
Angus (BZ)’ other (B3);

D = dummy variables for district of origin: Adelaide
Hills (DO), Upper South-East (Dl)’ Mid-North (D2),
Peninsular (Eyre, York)(D3), Far North (Da);

H = dummy variable for horned (HO), hornless (Hl) and

mixed lots (HZ);
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LS

number of cattle within a sale lot; and

—
Il

time of sale in terms of pen numbers within the sale,
the sale being split into four periods.

The results show that a substantial element of the perceived
Price variation in livestock auctions is due to variation in cattle type.
The results do not support the criticism that price variation at auctions
is excessive. Of the nine factors included in the model, seven were
found to be significant. Time of sale, breed, district of origin of
cattle, sex, carcass weight, fatness and lot size were found to influence
significantly price variation within the auction. Mixed results were
found with respect to age whilst the horns factor was not significant.

The model of carcass auction analysis was as follows:

P = £(T,W,S,F,A,BR),

where T the specific auction sale; and

BR = bruising as a numerical score.

The results were similar to those of the livestock auction, with
a positive price - fat relationship and buyers paying a premium on steers
over heifers. Weight was not a significant factor in explaining unit
price variation. This is attributed to the smaller weight variation at
the carcass auction sales than at the livestock auction. Age was found
not to influence within sale price variation.

These studies on livestock marketing in a high income country are
included in such detail here to illustrate the complexity of the analytical
methods frequently used as well as the type of data required. To be done

adequately, a considerable amount of dependable data is necessary, and the

cost of data collection (if not already available) is very high.
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Such studies also assume little or no informal or illegal market.
Such an assumption is unrealistic for most third world markets. In low
income countries many problems also occur either because of the unavailability
or unreliability of data. Firstly, data for adequate margins and market
efficiency analysis is rarely available. Secondly, there are usually
parallel informal and illegal markets for which data is difficult or
impossible to collect.

Nevertheless, many agricultural marketing studies in low income
countries have used this type of analysis. Given the data problems noted
above, it is unlikely that this method will produce very conclusive results.

Chiewsakul (1977) studied pork marketing margins in Thailand in
January - February 1977. Sampling was done in four provinces in the
Northeast where pig raising is very popular: Nakorn Ratchasima,
Ubonratchathani, Udornthani and Khon Kaen and markets in Bangkok. The
study showed that the cost of production was high. For 100 kilograms

weight of live pig, variable costs were 1,464.95 baht and fixed costs were

95.25 baht. Total cost of production was 1,560.20 baht or 15.60 baht per
kilogram. Pork carcass retail price was 24.35 baht per kilogram.
Margins at different levels of market were calculated. The

producers' margin was 8.24 per cent, wholesalers' margin was 10.13 per cent
and retailers' margin was 8.75 per cent. Chiewsakul concluded that these
margins were not excessive given production and marketing costs and
concluded that profits were also not excessive. He also concluded that
there should not be any increase in the controlled price of pork at that
time but that pig raising should be promoted to get improvements in both
quantity and quality. Techniques aimed at decreasing production costs

should also be encouraged.
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Although Chiewsakul calculated these margins, and presented
useful data he did not analyse them in relation to marketing costs.

Harthamart et al (1976) also tried to study livestock marketing
systems in Thailand by using pricing efficiency and gross marketing
margins analysis. This study examined how well the present livestock
(cattle, buffalo and pig) marketing system in Thailand performs. They
tested three general hypotheses:

(1) There is a shortage of cattle and buffalo supply in Thailand.

(2) The livestock marketing system is not performing efficiently

and effectively.
(3) The present livestock marketing system is not suitable
for an increasing commercial and large livestock industry.

Special attention was paid to the provinces in the Northeast which
is the largest livestock raising region of the country especially cattle and
buf falo. Large numbers of livestock from these provinces are regularly
shipped to Bangkok, the terminal market. One hundred and ten cattle -
buffalo dealers and 56 pig dealers were selected at random from all 12
provinces. Within the Bangkok consumer market, 91 beef and buffalo meat
retailers in 28 retail markets, and 147 pork retailers in 33 retail markets
were selected. In addition, 28 slaughterhouses from those 12 provinces
were chosen at random to study their slaughtering activities. The study
starts by describing the characteristic of livestock raising, which is
predominantly small-scale throughout all regions although there are some
large-scale livestock farms producing high quality meat for domestic and
export markets.

There are at least three levels of livestock markets in Thailand:

the local assembly livestock market, the central assembly livestock market,
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and the final consumption market. These markets overlap in their functions.
(The institutional aspects of the Thai pork market is discussed in detail
in Chapter 3 of this thesis.)

Several marketing intermediaries perform various activities at
various levels within the marketing system. The marketing channels are
also numerous. Most slaughterhouses, except two modern ones, not only
lack important facilities but are in poor condition and not very hygienic.
They generally operate below maximum slaughtering capacity because most
cattle, buffaloes and pigs are slaughtered by illegal or unauthorized
slaughterhouses.

To test the pricing efficiency of the livestock marketing system,
Hartamart et al utilised a '"spatial price differential model". Harthamart
defines pricing efficiency as concerned with improving the operations of

selling, buying and pricing aspects of the marketing process in accordance

with consumer preference. The model equations are:
Pibu - wa - (chb * Tcub) 2
where Pibu = ideal price of 1 kilogram of live animals, i.e. cattle

and buffalo, and pig, delivered to meat wholesalers in
the Bangkok terminal market (subscript "b") in relation
to the Ubon Ratchathani supplying market (subscript "u'"),
expressed in baht.
wa = actual wholesale price of kilogram of live animals paid
by meat wholesalers at Bangkok market, expressed in baht.
chb = all handling charges incurred in shipping 1 kilogram of

live animals from the "u" market to "b'" market, expressed

in baht.
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Teub = actual transportation costs for moving 1 kilogram of

live animals from the "u'" market to the "b'" market,

expressed in baht.

The results showed that the price spread for the cattle, buffalo

and pig markets were not equal to zero between Ubon Ratchathani supplying
market and the Bangkok receiving market, implying that there are imperfections
and inefficiencies in the pricing of the livestock marketing system in
Thailand.

The gross marketing margin model for cattle, buffalo and pig was

expressed by the following equations:

e}
]

+
- Pf (HC + TC £ Cm)

P -(H +T +C))
r g € m

d
Il

where Pr = retail consumer prices for red meats and by-products of
cattle, buffalo and pigs in the Bangkok retail market
expressed in bahts per head of livestock.

P = farmer's price for cattle, buffalo and pigs at the farm
gate, expressed in bahts per head of livestock.

H = all handling charges or marketing costs, except
transportation costs and commissions, incurred in
performing marketing activities along the flow channels,
expressed in baht per head of livestock.

T = actual transportation costs along the flow channels,
expressed in bahts per head of livestock.

C = actual commissions charged by all levels of marketing
intermediaries along the flow channels, expressed in

bahts per head of livestock.
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SR Pf = gross marketing margins or the farm retail price
spread, expressed in bahts per head of livestock.

The findings showed that gross marketing margins as a percentage
of the consumer prices for pig is the highest (31.59%) as compared to
cattle (21.04%) and buffalo (27.32%). It resulted from high commissions
at 24.77 per cent of the consumer baht against 13.94 per cent for cattle
and 19.74 per cent for buffalo. It was asserted that the major portions
of total gross marketing margins belonged to dealers as their commission
and the smaller portions were marketing costs. The commission per head
of pig marketing was the highest of all (78.41%). As percentages of
marketing margins, marketing cost per head of cattle was the highest (33.75%)
and this is also the case of farmer's shares of consumers (78.96%) but
gross marketing margins' shares for pig marketing was the highest (78.41%).
This study concluded that the livestock marketing system in Thailand was
not performing efficiently in the sense that there were excessive margins
at most or all stages in the marketing chain over actual costs involved in
carrying out each marketing function and it was concluded, therefore, that
that consumer prices may be higher than necessary and returns to pig raisers
less.

Illegal slaughter and the charges to truckers or livestock
shippers illegally made by the highway patrol police were identified in
this study as not only important "non-price" factors, but problems which
obstruct the development of the livestock industry and marketing system.
Many recommendations were made in this study both in government policies
and marketing systems.

One problem of margins analysis of this type is that if important

variables are ignored or omitted, it will make margins look excessive.
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For example, illegal payments to officials may be a necessary cost to an
intermediary, but ignoring them inflates his profitability and leads to
the conclusion that the system is inefficient. One important variable
omitted in the above study is the cost of capital (or cost of borrowing)
which is usually a significant cost in buying/selling operations. Also,
such a study relies heavily on how well the survey is designed and
conducted, as well as the response of the intermediaries. Marketing
systems are very complex and it is easy to ignore or omit some costs,
whereas the gross return of each intermediary is easier to determine by
multiplying sales by price. It is possible that these results are biased
toward concluding that third world markets are inefficient.

Monkoltananont (1977) also considered marketing margins in her
study. She examined and investigated the pig cycle in the Thai pig
industry and estimated the extent to which the cycle affects the consumers
as well as the producers. Her main aim was to propose possible
stabilization schemes to try to solve the instability in the pig industry
and to achieve welfare gains for both producers and consumers.

Some general information on the pig industry is presented in her
study. The expansion of the pig industry has been fairly slow even though
a rapid improvement in pig breeding leading to a larger litter size and
improved feeding occurred during the last two decades. The slow rate of
growth is largely due to low returns to producers caused by the low price
of pork. Past governments have controlled pork's price without considering
the long-run effects.

The data used in Monkoltananont's analysis were secondary data
estimated and collected by the Division of Agricultural Economics, Ministry

of Agriculture on a quarterly basis during 1961-1975. Monkoltananont
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suggested that the marketing margins between producers and consumers are
rather high in view of the relatively few and simple services provided.
Such relatively high margins may be the result of having several groups
of middlemen between the producers and the consumers operating at small
scale levels. Standard econometric techniques were applied to analyse
the supply and demand response of the pig industry in order to determine
the pig cycle. The lack of a single agency with clear authority and precise
functions is a major determinant of the unavailability of reliable
information relating to pig production and consumption.

The models used were:

(1) Demand equation:

PPt = a. + a, Qt A

i PBF, +a, T ,

3 4

PPC_ = a

t 1 + a2 Qt A

PBFt = a, T =

3
(2) Supply equation:

g =0 b, BE_.F b, Qs + b, PR_; +bg T

Q. =Db; tb, PPR.

. 3 by by B PR L FB O

t-j 4 5

Q =b, +b PPBt

. 7 b gtba Q.+ PR Ab T

t-j 4 5

where PP = average wholesale price of pork in Bangkok-Thonburi

expressed as unit of baht per kilogram,

Q = number of slaughtering expressed as number of head
divided by 1,000,

PBF = average wholesale price of beef in Bangkok-Thonburi
expressed as unit of baht per kilogram,

PPCt = the relative price of average wholesale price of pork
and Consumer Price Index of food (PPt deflated by CPI)

multiplied by 100,
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! = linear time trend,

PPRt = the relative price of average wholesale price of
pork and average wholesale price of rice bran,

PPBt = the relative price of average wholesale price of

pork and average wholesale price of broken rice,

PRt = average wholesale price of rice bran in Bangkok-
Thonburi,
i3 = number of time period (month or quarter).

Her supply analysis suggests that the time lag between prices and
quantity is longer than 1 year, which implies that the pig cycle in Thailand
is longer than 4 years. The stability test indicates that there has been
no structural change in the pig industry between the period prior to 1969
and the period 1969 to 1975.

Stabilization schemes and government policies were proposed to
develop the Thai pork sector.

Even though there are many studies on marketing in Thailand,
studies related to the analysis of marketing efficiency by utilizing the
market integration concept are particularly scant. Some examples of those
studies are as follows:

Kenneth (1976) examined the Thai marketplace in relation to its
socio-cultural and economic environment. He used a comparative framework,
with research conducted in markets throughout Thailand, in both urban and
rural settings over one year in 1974-75. Both quanitative and quantitative
methods were used, with data gathered from observation and from several
hundred structured and unstructured interviews and conservations conducted
with merchants, customers, wholesalers, and market administrators.

The initial part of the study described the Thai marketplace

dealing with market cycles; physical environment; the collection and
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distribution net; and the specific capital requirements and expenses
involved in selling in the market. The major participants in the market-
place, merchants and customers, are also profiled, and their places in the
daily market operation is described. Then the study moves into an
examination of the interaction that takes place there among customers,
merchants, and wholesalers.

There was evidence that a considerable degree of competition in
the marketplace exists not only between and among merchants, but also
between merchants and customers. This is clearly manifested in haggling
over price which offers an excellent example of the interdependence between
socio-cultural and economic factors in the market.

Another section discusses capital formation in the marketplace
such as sales, profits, credit, method of borrowing, and interest rates,
the influence of ethnicity and kinship on success in the market, with
special attention paid to the differences between ethnic Thai and ethnic
Chinese business practices. Quantitative analysis of data on profits
shows the advantage given to ethnic Chinese merchants due to assistance
from their families that is both more effective and more readily available
than that for ethnic Thai merchants.

The final part deals with the marketplace in society. Kenneth
examined the marketplace as it fitted into Thai society. It was both a
basic economic institution and an important part of the socio-cultural
system, and as such, was a major source of integration and change. The
role of the government in the marketplace was discussed, as are the possible
consequences this involvement may have for the developmental process in
Thailand.

Kenneth's study is a good example of the different conclusions

on market efficiency obtained by economists and anthropologists. Many
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economists have found that markets in low income countries operate
inefficiently whereas the anthropological approach which consider the
different factors affecting the marketing system often conclude that
markets in those countries are relatively or highly efficient.

Pollak (1974) studied the production, the domestic demand and
marketing of oilseeds, and Thailand's trade in these crops, using publicly
available data. In the first part, production and supply of oilseeds
are examined. Lack of technical knowledge about the production, poor
quality of seeds and lack of cash resources to buy the needed inputs for
growing oilseeds were considered to be the major constraints in their

oilseed production. The model equations used are as follows:

AP_ = £(PBK , PBK ., QBK_ ., PABK , T)
where APt = area planted oilseed crops in period t, in thousand rai,

PBKt = price of oilseed crops in the Bangkok wholesale market
in period t, in baht per 100 kilograms,

QBKt_l = quantity of oilseed produced in period t-1, in thousand
metric ton,

PABKt = price of alternative crops in the Bangkok wholesale
market in period t, in baht per 100 kilograms,

T = linear trend.

The analysis of production and supply response of Thai oilseeds
revealed that the growth of this sector was tightly linked to the expansion
of agricultural land. Market prices and crop yields seem to have only a
minor role. Thai farmers, it appears, respond positively to higher prices
for oilseeds by increasing the production of these crops.

In the second part, Pollak's study shows that the marketing pattern

at the farm level is heavily influenced by the relationship of farmers to



29

landlords, merchants and money lenders. The crops then move quickly from
provincial markets into the Bangkok wholesale market where two types of
traders operate, wholesale merchants and brokers. Prices in the
international oilseed markets are also transmitted through the export
sector into the Bangkok wholesale market. In analysing price linkage
models, simple linear regression is used to measure the influence of one
market on the other. Prices in upcountry markets are chosen as the
dependent variable because of the fact that Bangkok wholesale prices

determine to a large extent price levels in upcountry markets. The

equation was:

Upcountry market price = f (Bangkok wholesale price)

Pollak suggested that oilseed prices in upcountry markets are
tied closely to their wholesale prices in Bangkok and that in Thailand
oilseed markets are competitive. Monopolistic markets might exist,
particularly in more remote regions where alternative marketing outlets
are limited.

In the last part of his study Pollak shows that the bulk of the
oilseed harvest moves into the Bangkok wholesale market. Four groups of
buyers compete for available supplies: oilseed crushers, the food processing
industry, retail merchants and exporters. Market surveys showed that
roughly one-fourth of the soybean, peanut and sesame production has been
exported during the past two decades. Estimation for the domestic demand
and the exports of the four selected oilseeds was done based on ordinary
least squares. Due to the biasness in the OLS method, two-stage least
squares (2 SLS) and three-stage least squares (3 SLS) have been used to

estimate the structural parameters of the demand and export models. The
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model equations were as follows:
Q= £ (B,PS,PCY,X)

where QD = quantity demanded of some oilseed crop, in thousand
metric tons,
P = price of this oilseed crop, in baht per 100 kilograms,

PS = set of prices for substitutes, in baht per 100 kilograms,

PCY = income level,

X = other factors that influence demand,
and
=f (P ,P
QL= F (B2 _.T)
where Qx = quantity exported of oilseed crop, in thousand metric tons,
PX = price exported of oilseed crops, in baht per 100 kilograms,
PXS = price exported for substitutes, in baht per 100 kilograms,
T = linear trend.
In most cases the signs of the estimated coefficients are not
consistent with expectations based on economic theory. Therefore, the

specification of each model was derived from extensive preliminary research.

1.7 Examples of Market Integration Studies

A search of the literature on market efficiency in agricultural
markets in low income countries showed that not many studies have been
done on market integration, and no such studies were found for any
agricultural market in Thailand. Presented here are examples of studies
on market integration, one done in India and the other in Ghana.

Lele (1972) considered the high degree of interdependence between
various jowar markets in India in the process of price formation. Jowar

prices in a market are influenced by price movements in other markets.
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She then defined market integration as the interrelationship between price
movements in two markets. She analysed the correlation between weekly
wholesale prices of jowar in the seven markets of Sholapur District, Barsi,
which are Akkalkot, Pandharpur, Mohol, Kurduwadi, Kilhapur and Bombay where
the last two markets are terminal markets and the remainder are primary
markets. The correlation coefficients between prices were high and show
close relationship between price in various markets. The primary markets
were a little more closely related to Kolhapur than to Bombay because of
the costs of shipment from the primary markets to Bombay are 20 to 40 per
cent higher than those from the primary markets to Kolhapur. The
correlation between primary market prices and the Bombay price was low

due to the fact that Bombay is a much larger market than Kolhapur, therefore,
its price is influenced by the relative supply situation in the various
parts of the country rather than being very closely related to any
particular primary market. Lele concluded that the high correlation
between prices generally supports the hypothesis that agricultural markets
are fairly competitive in this part of the country and that price movements
in a single market are influenced by prices in other markets.

Southworth et al (1979) studied food crop marketing in a major
agricultural district in Central Ghana. The central theme was a search
for the existence or absence of significant imperfections in the marketing
system for food crops in Atebubu District. In the absence of complete
data on marketing margins and on the rate of return to capital invested
in the several marketing functions, an alternative approach was taken to
identify inefficiencies in marketZilg and rneir consegquences. Price data
wao thep-dhNalyzed to deterzine how closely seasonal price rose corresponding
with costs of storage and toc measure the extent of imtegration of the

principal Ghaonaian markets for commodities produced in Atebubu.
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The marketing system for food crops in Atebubu District was not
perfect, but it was sufficiently competitive to prevent traders from
reaping excess margins. There was a large number of buyer and seller
participants, but none was able to control large supplies. Knowledge of
prices and requirements on the part of all participants was adequate to
obviate collusion. Entry was free and traders from outside Atebubu
were very active. Seasonal price increases of maize and yams were high,
as they must be to cover large costs of storage, but there is no evidence
that traders were able to manipulate prices. Atebubu markets were
integrated with the national system and their efficiency is enchaned by
intermarket movements of traders and information.

Southworth et al, obtained their results by examining the extent
to which price in various market towns were related. The analysis
presented in their study depended on wholesale prices reported from
June 1965 to September 1974 for the 16 market towns with the most complete
records.

A test of spatial arbitrage was employed, and the correlation over
time of wholesale prices in pairs of markets was indicative of a high level
of market integration, although there was no statistical test of
significance of these results. The poorer spatial integration of yam
markets than of those for maize and rice was due to the relatively higher
cost of moving yams. Maize did show more correlations of 0.80 or greater
than did yams and it also showed a tightly integrated system with all
towns except Bimbila, Swedra and Tamale included at r = 0.90 (Tamale and
Swedra were correlated with most other towns at r = 0.80). Atebubu prices
were correlated at r = 0.90 or higher with six other markets and at r = 0.85

with all markets except Bimbila.
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Atebubu merchants and farmers performed their roles in the
economic order remarkably effectively and did an efficient job of providing
food for the people of Ghana in the face of numerous obstacles which limit
the capacity of the system such as barriers to expansion including
shortages and irregularity in the availability of transport, inadequacies
in financial resources, meagre wholesale market facilities and frequent
congestion, risk of intervention by state trading organizations and general
mistrust and suspicion of traders by the public. The authors, thus,
suggested that a helpful program of government interventions which provided
infrastructure, market facilities and expansion of credit to traders can
lower the cost of the services performed by farmers and traders.

Marketing studies in low income countries have tended to use the
same methodology as the ones used in high income countries such as that by
Harthamart (1976) which uses pricing efficiency and gross margin analysis.
To do this type of survey and analysis well is expensive and difficult
since much of the data must be collected by the researchers themselves.

The complexity of third world markets is perhaps even greater
than in the high income countries because of the co-existence of formal,
informal and even illegal markets. Marketing channels may be more complex
and less well documented and understood. Data in low income countries
are unreliable and irregularly available and often incorrectly recorded.
Other data, such as the quantities, prices, costs and profits in informal
or illegal markets are usually unavailable.

There are different conclusions drawn by economists and
anthropologists/sociologists in studying markets in the low income countries
because each discipline has its own conceptual framework and asks a

different set of questions. The anthropologists have emphasized spatial
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considerations in the organization of markets and the relations between
economic organization and other aspects of culture. They deal with
broader factors than the economists who generally look at only the
economic factors of price, costs and quantity.

This brief discussion of selected marketing studies outlines
some of the problems created in using margins analysis of the type commonly
used in high income countries. It is the object of this thesis to show
how the concept of market integration, which requires much less data, is

useful in analysing agricultural markets in low income countries.
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CHAPTER 2

CHARACTERISTICS OF THAI PORK SECTOR

This chapter discusses the characteristics and status of the pig
industry in Thailand. It then moves on to the pig and pork price movements

to provide the background for further discussion and analysis in the next

chapter.
2.1 Production

2.1.1 Area of Production

Pig raising in Thailand is small-scale and scattered around the
kingdom especially in the provinces of the central region around the Bangkok
metropolitan areas which is the most important market for pork. The
majority of pig raisers in the central area are in Nakorn Pathom, Ratchaburi,
Supan Buri, Chon Buri and Chachoengsao. In the north region are Lampang,
Chiang Mai and Chiang Rai. In the northeast region are Nakhon Ratchasima,
Buri Rum and in the south region are Surat Thani and Nakhon Si Thammarat
(Figure 2.1). Table 2.1 shows the total number of pigs in Thailand by
region. Provinces in the central region are the main production areas
supplying pigs to Metropolitan Bangkok. The pig farms in this region
especially in Nakhon Pathom and Ratchaburi are generally large, and pig
production in this area on the average accounted for 23 per cent of total
pigs raised in the whole kingdom (Table 2:2)

2.1.2 Type of Farm Management

Two types of management systems are common in the Thai pig industry:

traditional and commercial farms.



FIGURE 2.1

DISTRIBUTION OF PIGS IN THAILAND
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TABLE 2.1

NUMBER OF PIGS BY REGION IN THAILAND

1973-1976
(Unit: heads)
Year
Region 1973 1974 1975 1976
North 986444 821143 497050 852729
Northeast 1477912 948132 778411 736867
Central 1466250 1245581 1054271 987537
South 529766 500703 481680 469354
Whole Kingdom 4460372 3515559 3211412 3019487

Source: Department of Economic Commerce, Ministry of Commerce,
Report Paper, September, 1977, p.7.

TABLE 2.2
PIG RAISING IN THE FIVE CENTRAL PROVINCES OF THAILAND

(Unit: heads)

Do B 1973 1974 1975 1976

Provinces

Ratchaburi 200980 133910 80565 81301
Nakorn Pathom 399971 369583 369234 285546
Supan Buri 96025 46527 76043 102750
Chachoengsao 238866 229903 169828 169260
Cholburi 47348 63296 40101 43673
Total 983190 843219 135771 682530
Whole Kingdom 4460372 3515559 3211412 3019487
Number of pigs in

5 provinces as a

percentage of

whole kingdom 22.04 23.99 2291 22,61

Source: Department of Economic Commerce, Ministry of Commerce, Report Paper,
September, 1977, p-8.
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(a) Traditional Farms

Most pig farms are of a traditional type accounting for
approximately 95 per cent of aggregate farms raising pigs. The majority
of these farmers maintained other agricultural production such as rice,
vegetable gardening and upland crops as their main occupations. Some
are also traders or labourers. Pig raising is just a supplementary
enterprise with each farm raising only 2-3 pigs. This farm type is
typical all over the country and does not demand a large amount of capital
except for buying the piglets in the first instance. Local breeds have
been popular in this type of farm for a long time but now they are being
replaced by cross-breeds. The cost of production is generally low.

The pig sties are built from pieces of wood, the pigs are left in the
yard and are fed with rice bran, broken rice, banana stem, food scraps
and vegetable from the local area or the farm. Members of the family
are used as labour input without payment. In this type of farm pigs

are often viewed as a form of saving to be sold when money is required.

(b) Commercial Farms

Commercial farms are large farms which raise more than
100 pigs with virtually all production sold on the market. Some large
farms raise over 1,000 pigs such as in Nakhon Pathom and Ratchaburi.
This type of farm needs a large amount of capital for pig housing,
complete feed, veterinary expenses, breeding stock and technicians.
Foreign breeds such as Durox Jersey, Large White and American Landrace
are the most common. The farmers will normally buy piglets from breeding

centres promoted by the Department of Livestock Services or from private
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commercial enterprises. Some firms have developed 'pig villages' in
which small-holders are provided with inputs and services including
credit for initial investments and working capital. They will return

all the weaner gilts and a fraction of selected weaned male piglets

to the firms at a predetermined price. The firms will sell these
animals to commercial pig producers. The capital required under this
system is about 1 million baht for each unit of 40 sows. Repayments

to the commercial banks are made by the firms over a 10 year period.
The technical assistance requirement for this production type if high,

with one extension/supervision agent for about 30 contract raisers.

Intensive pig production in independent commercial units has
developed mainly within a radius of about 70 kilometres from Bangkok.
Most of these enterprises have integrated weaner production/fattening
operations. The average number of sows is about 200 which would
indicate an annual production of about 3,000 pigs for marketing. The
independent commercial pig producers rely on the vertically integrated
firms for the supply of essential inputs.

Intensive pig production development has also been attempted
with public sector support under the joint Department of Cooperative
Promotion, Kasetsart University and the Bank for Agriculture and Agricultural
Cooperatives (BAAC). The objective of this program was to provide
income opportunities for small farmers as a counterbalance to the
vertically integrated firms and the independent large-scale commercial
producers. In 1977, 74 pig producers' cooperatives were established
in the Kingdom's 72 provinces. Those started are so far still in the

initial stage.
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2.1.3 Production Situation

From the survey conducted by Division of Agricultural
Economics (D.A.E.) for the past few years (Division of Agricultural
Economics, 1978), it was found that the quantity of pigs raised
fluctuates, depending on market demand and the supply response of
farmers. Consequently, there is a hog cycle in production and live
pig prices. A general explanation of cyclical characteristics of the
production system is known as the 'cobweb theorem'.  Monkoltananont

(1977:15) stated that:

It explains in the manner of price and lagged
output (Waugh, 1964) or in the manner of supply
and demand curves, initial position and lags,
i.e. current pig prices reflect current pig
production; while current pig production is
influenced by previous pig prices.

On the average the complete hog cycle takes around 32 months
(Figure 2.2), 16 months for the high price and another 16 months for
the low price. For example in July 1972 - October 1973 when there were
a considerable supply of pigs, the live pig price decreased but later on
in November 1973 - March 1975 when the supply decreased owing to the low
price in the previous period, the raisers reduced the number of pigs
being raised which caused the increase in price.

Table 2.3 shows the number of pigs surveyed in each year
conducted by Division of Agricultural Economics. Pig production started
declining since 1974 because the cost of production outstripped returns
especially during the period of low price. The main cost is feed which
accounts for 62 per cent of total cost, followed by breeding stocks which
are 28 per cent of total cost. Therefore, the changes in feed price have

crucial effect on the raisers' revenue. From the Division of Agricultural
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FIGURE 2.2

HOG-CYCLE IN THAILAND
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Source: Agricultural Economic News, July 1982, p.15.



NUMBER OF PIGS IN THAILAND

TABLE 2.3

Number of Pigs

i (mil, head)
1967 4.422
1968 4.503
1969 4.807
1970 5,132
1971 4.621
1972 4.527
1973 4.460
1974 3.516
1975 3.211
1976 3.019
1977 4.126
1978 5.363

Source: Centre for Agricultural Statistics,
Agricultural Statistics of Thailand

Crop Year 1979/80, p.69.
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Economics' study (1978), it was found that since 1972 the cost of pig

production had an increasing trend due to the increase in feed price

(Table 2.4).

Shepherd (1959) investigating pig production in the U.S.A. reported

that pig supply to market depended not only on live pig price in the market

but also the feed price which is based on the changes in corn price because

corn is 95 per cent of total mixed feed.

affects pig enterprises the most.

So the variation in corn price

Shepherd also analysed the Hog-Corn Price



TABLE 2.4

FEED PRICE, HOG PRICE AND HOG FEED RATIO IN THAILAND 1972-1979

(Unit: Baht)

Year Items Jan Feb Mar Apr May June July Aug Sept Oct Nov Dec Average
Feed Price/kg 1.50 1.46 1.45 1.53 1.53 1.53 1.73 1.76 1.74 1.90 1.97 2.01 1.67
1972 Hog Price/kg 7.32 7.32 7.32 8.25 8.00 8.30 8.24 8.24 8.19 9.000 8.75 9.05 8.17
- Hog Feed Ratio 4.88 5.0l 5.05 5.39 5.23 5.42 4.76 4.68 4.71 4.74 4.45 4.50 4.90
Feed Price/kg 1.92 2.24 2.19 2.20 2.33 2.52 2.88 2.83 2.98 2.90 2.68 2.63 2.51
1973 Hog Price/kg 9.00 9.00 9.00 10.18 11.19 11.10 10.68 10.68 10.25 11.62 13.00 13.00 10.73
Hog Feed Ratio 4.69 4.02 4.11 4.63 4.80 4.40 3.71 3.77 3.44 4.01 4.85 4.94 4.28
Feed Price/kg 2.53 2.66 2.82 2.91 2.72 2.69 2.88 3.00 3.32 3.39 3.43 2.98 2.93
1974 Hog Price/kg  14.47 14.47 14.47 14.75 16.00 18.50 17.72 17.33 17.14 16.94 16.00 15.00 16.07
Hog Feed Ratio 5.72 5.44 5.13 5.07 5.88 6.88 6.15 5.78 5.16 5.00 4.66 5.03 5.49
Feed Price/kg 3.23 3.17 3.08 3.08 3.23 3.22 3.23 3.27 3.33 3.34 3.36 3.16 322
1975 Hog Price/kg 15.87 15.18 14.50 14.17 15.50 13.00 13.36 13.72 14.00 13.50 14.25 14.00 14.25
Hog Feed Ratio 4.91 4.79 4.71 4.60 4.80 4.04 4.14 4.20 4.20 4.04 4.24 4,43 4.42
Feed Price/kg 3.20 3.11 3.07 3.0 3.03 3.02 3.07 3.02 3.12 3.11 3.08 3.17 3.09
1976 Hog Price/kg  14.75 14.70 14.50 15.25 14.25 13.00 14.50 14.00 15.50 16.36 16.88 17.50 15.10
Hog Feed Ratio 4.61 4.73 4.72 5.07 4.70 4.30 4.72 4.64 4.97 5.26 5.48 5.52 4.89
Feed Price/kg 4.32 4.53 4.74 4.12 4.21 4.22 4.83 4.36 3.61 4.80 4.74 4.15 4.39
1977 Hog Price/kg  18.11 18.77 18.90 19.32 19.85 19.62 19.82 19.00 18.05 17.58 17.12 16.32 18.54
Hog Feed Ratio 4.19 4.14 3.99 4.69 4.71 4.65 4.10 4.36 5.00 3.66 3.61 3.93 4.22
Feed Price/kg 3.75 3.84 3.43 4.12 4.53 4.35 4.33 4.42 4.03 4.53 4.39 3.83 4.13
1978 Hog Price/kg 15.88 14.59 13.88 13.88 14.38 13.50 12.83 12.98 15.33 16.02 15.50 15.32 14::51
Hog Feed Ratio 4.23 3.80 4.05 3.37 3.17 3.10 2.96 2.94 3.80 3.54 3.53 4.00 351
Feed Price/kg 3.17 3.06 3.33 3.25 3.61 3.46 3.48 3.33 3.03 3.28 3.30 3.51 3%.32
1979 Hog Price/kg 17.80 17.87 16.04 16.52 17.25 17.19 19.08 20.32 20.59 21.25 22.04 23.78 19.15
Hog Feed Ratio 5.62 5.84 4.82 5.08 4.78 4.97 5.48 6.10 6.80 6.48 6.68 6.77 5l

Source: Agricultural Economic News, July, 1981, pp.22-3.

5
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Ratio and calculated that pig raising would make a lot of profits when
Hog-Corn Price Ratio was high, the quantity produced and the breedings would
increase at a high rate when Hog-Corn Price Ratio was low, the quantity
produced would decrease because of the high production cost. The raisers
had no profit or loss in the business.

In Thailand pig raising has a similar aspect. Rice bran is the
most important feed. An increase in rice bran price will substantially
affect pig enterprises. The Division of Agricultural Economics (1978)
analysed the ratio of live pig price and rice bran price in order to determine
a standard ratio to help in predicting the production in the future. The
results of that study can be summarized as follows:

1974 Pig production was generally normal because the rice

bran price was low and the live pig price was high enough

to cover the production cost. In this year the average

ratio of live pig price and rice bran price was 5.49.

1975  During January-April the average ratio was 4.75 and

at the beginning of the year the raisers were still not in

trouble. In the later period during May-December this

ratio had a decreasing trend from 4.80 to 4.43. At the

same time, the live pig price was very low which caused

difficulties for the raisers.

1976 At the beginning of the year, during January-March

the raisers still faced the low price but during April-

December the ratio had increased. It ranged between

5.25=5.33. The difficulty faced by the raisers was reduced

and production volume returned to normal.

1977  From January until August the live pig price and rice

bran price ratio was high and the production condition was
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quite bright. Therefore, the supply increased and rice

bran price also increased. Subsequently, the ratio's

trend started declining to be lower than 5.50. November

was the period when the raisers were in the most trouble

because the ratio was only 4.40. It was expected that

this ratio would still be low until next year.

1978  During January-April the ratio decreased from 5.41

to 3.40. In this period the raisers experienced losses

because the live pig price was low while the rice bran

price started increasing.

From this study it appears that raisers will make a loss when the
live pig/bran price ratio is less than 5.5. If the ratio is greater than
5.5 the raisers will make a profit. The greater the ratio, the more profit
they can make (Table 2.4).

2.2 Consumption Demand for Pork

Pork demand can be divided into two categories; domestic consumption
demand and foreign consumption demand.

2.2.1 Domestic Consumption Demand

Pork is a highly favoured source of protein for most non-Muslim
Thais. Therefore, we can expect that the income-elasticity of demand for
pork is positive and probably higher than for other meat. Demand can also
be expected to increase as the population grows. Department of Economic
Commerce (1977) data suggests total pork consumption was 4-5 million head
per year, with an average increase in consumption of 2.7 per cent from
1968-1977 (Table 2.5).

Table 2.6 shows pork per capita consumption averaging at 0.1l head

per annum. The most important market is the Bangkok Metropolitan Area.
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TABLE 2.5

PIG PRODUCTION AND CONSUMPTION IN THAILAND
(1968-1977)

Number of Rate of Domestic Rate of Consumption
Year Pig ) Change Consumption( Change Per Capita
(1,000 heads) (%) (1,000 heads) (%) (kg)

1968 4503.0 - 4033.7 = 11.85
1969 4806.7 6.74 4152.9 296 11582
1970 5132.2 6.67 4364.5 5.10 12.00
1971 5476.1 6.69 4619.9 5.84 12.32
1972 4572.9 -16.49 4681.2 1.34 1213
1973 4460.3 -2.46 4445.0 -5.04 1119
1974 3515.5 -21.18 4565.4 2,69 Bl 19
1975 3211.4 -8.65 5088.9 11.45 12.38
1976 3019.4 =5,98 5492.8 7.94 12.78
1977 32713 8.34 5049.0 -8.06 11.46
Average 2.69 1Rl

Sources: (1) The Office of Agricultural Economics, Ministry of
Agriculture and Co-operatives files.

(2) National Account Division, National Economics and
Social Development Board files.

TABLE 2.6

PIG CONSUMPTION PER CAPITA IN THAILAND 1968-1974
(Unit: heads)

Number of Total Pig Per Capita
Year Population Consumption Consumption
(1) (2) (3)
1968 31482496 4033733 0.13
1969 34523122 4152958 0.12
1970 38559008 4364547 0.11
19780 39950306 4619950 0.12
1972 41334152 4681209 0.11
1973 42391454 4445053 0.10
1974 42213711 4565486 0.11
Sources: (1) Department of the Interior files.

(2) National Economics and Social Development Board files.

(3) 2) = (1)
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Each year the population in Bangkok consume about 1 million head (Table 2.7),

about 23 per cent of total domestic consumption.

TABLE 2.7

PORK CONSUMPTION IN THAILAND 1973-1977
(Unit: heads)

Year
Av¥es 1973 1974 1975 1976 1977
Bangkok 922443 959341 996592 1036456 1078951
Outside Bangkok 3522602 3606068 4092361 4450430 4689404
Total 4445050 4565409 4088953 5492886 5768355

Source: Department of Economic Commerce, Ministry of Commerce, Report Paper,
September, 1977, p.25.

Because of the importance of pork in the Thai diet, it is expected
that when per capita real income increases or when the retail price decreases
(other meat prices constant) per capita consumption demand will increase.

The income elasticity of demand for pork is generally higher than for other
meats (Division of Agricultural Economics, 1978). Table 2.8 shows the
importance of pork to different consumers. The income elasticity of demand
of farmers for pork is 0.39 which is greater than for beef (0.14) and
poultry (0.22). Similarly, government official consumers show an income
elasticity of demand for pork (0.46) greater than for beef (0.35) but equal
to poultry.

The increase in total domestic demand depends not only on consumers'
income and retail price but also on the population growth rate (currently

2.3 per cent per year).



TABLE 2.8

COMPARISON OF INCOME ELASTICITY OF DEMAND
FOR MEAT BETWEEN FARMERS AND GOVERNMENT OFFICIALS

Type of Meat Farmers Government Officials
(1972/73) (1976)
Pork 0.386 0.459
Beef 0.142 0.353
Poultry 0.216 0.459
All Types of Meat 0.233 0.527
Fish 0.342 0.627
Other Marine Fish 0.503 0.711
All Types of Marine
Fish 0.280 0.659

Source: Division of Agricultural Economics, Agricultural
Economics Paper, August, 1978, p.10.

The consumption pattern for pork has changed during recent years.
Lard is now valued at only about 50 per cent of lean pork at the retail
level, and a price differential has developed in favour of lean pigs leading

to widespread upgrading of native pigs with European and American breeding

stock.

2.2.2 Foreign Consumption Demand

A close look at foreign consumption demand will show that the export
volume of Thai pork fluctuated significantly. In 1975, Thailand exported
pig products to the value of 2.8 million baht increasing at a rate of 39.9 per
cent to 3.9 million baht in 1976. In 1977, the export value dropped sharply
to only 0.6 million baht, but increased again to 57.8 million baht in 1978.
Hong Kong accounted for as much as 99.8 per cent of pig products exported in
1978 (Division of Agricultural Economics, 1978). At present exports are

mainly in the form of frozen cuts of small piglets to be roasted in Hong Kong.
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According to information from private sector commercial pig producers,
Thailand has a competitive position for exporting live pig, chilled or frozen
pork and pork products to a number of other East Asian countries, and of
particular interest is the export potential for processed meats, e.g. pies,
sausages, bacon, ham (Table 2.9). Recently, competition from the People's
Republic of China has reduced pig export rapidly.

However, pork exports face a number of problems. First, foreign
markets often raise the issue of livestock disease control in view of the
fact that the disease free zone on Thailand's peninsula has not yet been
re-established. Second, many import countries have meat import quota
systems which limit Thai meat exports. Third, production costs in Thailand
are higher than in other export countries such as Taiwan and the People's
Republic of China. Moreover, the carcass quality is lower than the other
competitors because the domestic market prefers live pigs whose weight is
over 100 kilograms but the other export countries produce pigs whose weight
is less than 95 kilograms. Because the proportion of meat in such carcasses
is low, the cost per kilogram of meat is high. Finally, other exporters
are, in some cases closer to importers or have better transportation systems
than Thailand.

2.3 Pig and Pork Price Movements

Any agricultural product price series is a composite of a number
of different elements, which can be classified as:

(a) Trend influences.

(b) Cyclical influences

(c) Seasonal influences

(d) TIrregular influences

In studying pig prices, we have to identify these influences for
analytical purposes to obtain a better idea of the character and reason for

the price movement.



TABLE 2.9

EXPORT OF PIGS

1974 1975 1976 1977 1978
Quantif§ Value”—_QuantiE;p_"VEIHé—__QuantiEy Value Quantity Value Quantity Value
(head) (thousand (head) (thousand (head) (thousand (head) (thousand (head) (thousand
. baht) baht) ___ baht) — _baht) baht)
Pigs for Breeding - C 141 397.8 4716 5400.0 639 710.0 = =
Laos - - 4 1.6 4716 5400.0 639 710.0 - -
Khmer Republic - - 136 392.9 - = - = = -
Vietnam Republic - - 1 2.4 - - B ~ - -
Pigs Not For
Breeding 1434 1032.6 - - 924 890.0 - - 3114 4956.9
Hong Kong = = = = - = = = 3114 4956.9
Laos 814 351.8 - - 924 890.0 - - - -
Khmer Republic 620 680.8 - - - - - - - -
Total 1434 1032.6 141 397.0 5640 6290.0 639 710.0 3114 4956.9

0S



TABLE 2.9 (Cont'd)

1974 1975 1976 1977 1978

Quantity Value Quantity Value Quantity Value Quantity Value Quantity Value
(kg.) (thousand (kg.) (thousand (kg.) (thousand (kg.) (thousand (kg.) (thousand

~__ baht) baht) ‘baht) baht) baht)

Meat of Swine
Hong Kong - - 81687 2823.0 102111 3768.7 15436 582.5 1288005 57701.6
Laos - - - - 3305 87.4 350 9.0 - -
Bacon, Ham and

Other Pig Meat

Dried, Salted

Smoked
Hong Kong - - - - 270 Tl 2 ol 14.1 790 30.0
Laos - - = - 919 Sllell - - - -
Netherlands - - = = = - 30 1.6 - -
Iran = =) = = - - - - 15 150
France - = = = = - - - 670 86.5
Germany = = = = = - - - 23 1,2
Switzerland - = = = = = - ~ 39 150
Total - - 81687 2823.0 106605 3918.4 16367 607.8 1289542 57822.2

Source: Department of Customs files.

189
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2.3.1 Trend Influences

The trend is a persistent upward or downward movement extending

over a relatively long period of time. Figure 2.3 shows an increasing trend

of pig prices in every level in the Bangkok market. Live pig and pork
carcass wholesale prices in the three regions studied are presented in
Figures2.4 and 2.5. During 1942-1979 there were two rapid increases.
Firstly, during 1942-1945, the price increased due to the inflation caused
by the Second World War. Secondly, during 1973-1974, the price increased
due to the worldwide inflation caused by the world fuel crisis. During
1969-1979 the four price levels tend to move in the same direction but retail
prices always increase or decrease later than farm price. For example in
the beginning of 1972, the live pig prices tended to decrease but the retail
price was still stable. This situation can be explained as 'price levelling'
(Naughtin and Quilkey, 1979). The retailers suspected that the decrease in
live pig was just a temporary phenomena and they did not decrease the retail
price promptly. The retail price started decreasing in December, 1971.

Even though trends in prices are basically affected by determinants
of both supply and demand, they are also affected in the longer term by
changes in the general level of prices and demand determinants such as
population and consumer income. In Thailand during the period under study
increase in pig prices may be due to the increase in the population and
national income as can be seen in Table 2.10. However, upward trends are
not so clearly visible if inflationary forces are removed by using consumer
price index as a deflator. The deflated prices in Table 2.11 show little
trend.

2.3.2 Cyclical Influences

Pig prices move in a cyclical manner due to the farmers'

responsiveness to market prices. Price in one period affects the quantity
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Live Pig Wholesale Price in the North,
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TABLE 2.10

ESTIMATION OF POPULATION AND NATIONAL
INCOME OF THAILAND 1969-1979

Vet Population National Income
('000) (1,000 billion baht)
1969 35110 104.5
1970 36370 110.4
1971 37490 116.9
1972 38590 1337
1973 39690 178.6
1974 40780 220.6
1975 41870 246.5
1976 42960 27859
1977 44040 318.7
1978 45100 387.5
1979 46140 454 .7

Source: United Nations, Monthly Bulletin of
Statistics, July, 1980.

of pigs supplied in the following period, which in turn determines the number
slaughtered. The number slaughtered affects the price which influences the
pig supply in the next period. The aspect of the cyclical nature of the
Thai pork market are also discussed in Monkoltananont (1977). The Division
of Agricultural Economics (1963) studied the pig cycle in Bangkok and the
results are shown in Figures 2.6 and 2.7, showing the cycle of live pig and
pork carcass wholesale prices respectively. There were 5 cycles in the live
pig wholesale price during 1963-1979 and 6 cycles in the pork carcass
wholesale price during 1947-1972. It is noticeable that the cycle for pork
carcass wholesale price had a long and short length alternately. There is

no satisfactory explanation for this pattern. It may be possible that when



FIGURE 2.6

CYCLICAL MOVEMENT OF LIVE PIG WHOLESALE
Hidas PRICE IN BANGKOK 1963-1979
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FIGURE 2.7

CYCLICAL MOVEMENT OF PORK CARCASS WHOLESALE
PRICE IN BANGKOK 1947-1971
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TABLE 2.11

DEFLATED LIVE PIG AND PORK CARCASS
WHOLESALE PRICES 1971-1979

(Unit: B/kg)
1971 1972 1973 1974 1975 1976 1977 1978 1979

Live Pig Wholesale Price

Bangkok 0.12 Q:15 ©.14 0.19 0.16 0:16 0.17 0.12 0.145%
North 0.12 0.14 0.14 0.18 0.17 0.16 0.19 0.13 0.15
Northeast 0.3 012 1012 617 0.15 014 0,16 02011 0313
Pork Carcass Wholesale
Price
Bangkok 0.14 0.15 0.15 0.21 0.22 0.18 0.19 0.14 0.17
North 0.18 0.18 017 0.24 0.23 0.23 0.23 0:19 1020
Northeast 0.19 0.20 0.18 0.21 0.20 0.18 0.20 0.19 0.20

Live pig wholesale;prices(l)2
Yearly consumer price index( )

Notes: a. Deflated live pig wholesale prices=

b. Deflated pork carcass wholesale prices=

(1)

Pork carcass wholesale prices
Yearly consumer price index(Z)

Sources: (1) Department of Economic Commerce files.

(2) National Economics and Social Development Board files.

price increased rapidly in a short period of time (e.g. beginning of 1947,
1956, 1964 and at the end of 1971), the pig raisers responded to that high
price by increasing the number of pigs raised. When the price started
decreasing, the pig raisers could not quit the business at once due to the
fixed costs. They would stay in the business as long as their loss still
covered the fixed costs. It then took a long time to sell all the increased
pigs and the first, third and fifth cycle (Figure 2.7), were therefore
prolonged. The second, fourth and sixth cycle were shorter and this might

be due to the slow increasing price and the raisers' experience. The raisers
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did not increase the number of raised pigs as much as before. Therefore,

it took a shorter time to sell their animals. Another explanation for the
long cycle (e.g. 6 years in the first cycle) can be the characteristic of

pig raising and pig breeds used. In the past (1947-1957), most of the pigs
raised were local breeds and were raised by traditional methods which took
more than a year to produce pigs of marketable size. If the live pig's

price was low, the raisers would keep them longer for 18-20 months. Therefore
the response period was long.

The short period (e.g. 2 years 10 months in the fourth cycle) also
appears to occur when the pig market was free without government intervention
or when the government policy was stable. The supply responded to price
change freely. The adjustment, therefore, took only a short time.

2.3.3 Seasonal Influences

Most of the pig raising in Thailand is of a traditional type and
is supplementary to other farm activities. Therefore, pig wholesale prices
link closely to the planting season. From the report of Division of
Agricultural Economics, Ministry of Agriculture and Cooperatives published
in Agricultural Economic News (1973, pp.l12-3) shows that the seasonal index
of pork carcass wholesale price in Bangkok is high during December-March and
August and is low during April-July and September-November (Figure 2.8).

In each year the seasonal movement of pork prices can be divided
into 4 periods (Agricultural Economic News, 1973):

(a) December-February. The pork carcass wholesale price

is subject to upward pressure due to the New Year and
Chinese New Year (at the end of January). Demand for
consumption during this period is high.

(b) April-July. The pork carcass wholesale price tends

to fall during these months. This period is the
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FIGURE 2.8

SEASONAL MOVEMENT OF PORK CARCASS WHOLESALE PRICE
IN BANGKOK 1957-1972
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beginning of the planting season and farmers need
cash to pay for labour, fertilizer and other inputs,
which they often finance by selling pigs. There is
an increase in supply during these months.

(c) August. The wholesale price has an increasing
trend and generally reaches its peak in this month.
August marks the end of the planting season and most
of the pigs have been sold in the last period. The
volume of pigs supplied to the market decreases.
Moreover, there is a Chinese Festival in this month
increasing the demand for pork.

(d) September-November. Pork carcass wholesale prices
tend to decrease since this is the harvesting period
and farmers need cash to pay for harvesting inputs
and the pigs raised since the beginning of the year
are now big enough to be sold. Hence, the supply
of pigs in the markets is high again which may result
in a decrease in price.

2.3.4 Irregular Influences

Irregular influences may be the result of caused known or unknown
such as drought, disease, war and many diverse factors which are not a part
of the general trend or cycle of prices or characteristic of the usual
annual price fluctuation. They may be of long or short duration. Because
of its diversity and irregularity of causes and effects, few generalizations
can be made regarding such movements (Thomsen and Foote, 1952).

The analysis presented later in this thesis is based on the price

data set on in Table 2.12 after the removal of trend and seasonal influences.



TABLE 2.12

WHOLESALE PRICES OF LIVE PIGS AND PORK CARCASSES

IN BANGKOK, NORTH AND NORTHEAST REGION 1969-1979

(Unit: B/kg.)

Month and Year

WNL

WNS

WNEL

WNES

1969

1970

1971

1972

1973

1974

Jan
Feb
Mar
Apr
May
June
July
Aug
Sept
Oct
Nov
Dec
Jan
Feb
Mar
Apr
May
June
July
Aug
Sept
Oct
Nov
Dec
Jan
Feb
Mar
Apr
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July.
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Sept
Oct
Nov
Dec
Jan
Feb
Mar
Apr
May
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July
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TABLE 2.12 (Cont'd)

Month and Year

WBS WNL WNS WNEL

WNES

1975 Jan
Feb
Mar
Apr
May
June
July
Aug
Sept
Oct
Nov
Dec

1976 Jan
Feb
Mar
Apr
May
June
July
Aug
Sept
Oct
Nov
Dec

1977 Jan
Feb
Mar
Apr
May
June
July
Aug
Sept
Oct
Nov
Dec

1978 Jan
Feb
Mar
Apr
May
June
July
Aug
Sept
Oct
Nov
Dec

1979 Jan
Feb
Mar
Apr
May
June
July
Aug
Sept
Oct
Nov
Dec

<

e !
L&e P8

17 3
1770

1474
5 it 84

1
4, 40
ey

Yia Q7

-

iy DB O 0L

YA AS P AL

AZ0 1 0T I i SIS} L ARSI 0 2 B e U 2
1980 Vb5 28 add Lol 2
2 EH0) LS50 ARS= LI

19080 17,94 N A 1% "

26 HoArT WA (S I G S B T (R LR 6

1800
18,00
13,00
13.00
L8 +00
18.00
1S 3
1742

18,1/

L8, A
v 4

Wholesale
Wholesale
Wholesale
Wholesale
Wholesale
Wholesale

Notes: WBL
WBS
WNL
WNS
WNEL
WNES

price
price
price
price
price
price

of live
of pork
of live
of pork
of live
of pork

pigs in Bangkok
carcasses in Bangkok
pigs in the North region

carcasses in the North region
pigs in the Northeast region

carcasses in the Northeast region

Source: Division of Price and Statistics, Ministry of Commerce files.
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2.4 Relationship Between Bangkok Prices and Provincial Prices

Bangkok is a terminal market for most of Thailand's agricultural
products. The important export provinces are Nakorn Pathom, Chachoengsao,
Sara Buri and Ratchaburi which surround Bangkok and the Northeastern provinces,
i.e. Roi Ed, Kalasin, Yasothorn, Khon Khen.

It can be seen from Figure 2.4 that the wholesale price of live
pigs in Bangkok and other regions tend to move in the same direction.

Figure 2.5 shows the relationship between wholesale price of pork carcass

in Bangkok and the other regions. The relationship is the same for live
pigs. It is worthwhile to note here that the same direction movement of
wholesale prices in different regions shows that those prices relate to each
other. This relationship may be due to the transport of live pigs from

the surplus region to the shortage region (i.e. 'spatial arbitrage'
(Southworth et al, 1979)). However, the wholesale prices in different
regions do not move together all the time since prices in each region are
also determined by the local demand and supply. Whenever there is a change
in local demand or supply in one region which causes the difference in price
to be high enough to cover the transportation cost, one would expect a pig
flow from low price to high price region. The pig markets in the two
regions will be adjusted until the difference in price equals transportation

cost plus intermediaries' profit.
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CHAPTER 3

PIG MARKETING IN THAILAND

3.1 Formal and Informal Markets

Generally, markets can be characterised as formal and informal
although the division between them is often unclear. Shaw (1980) summarises
the characteristics of formal and informal markets as presented in Table 3.1.

Formal markets are normally those which can be regulated and
involve government institutions. In the Thai pig market, they are normally
more developed than the informal markets especially in the cities. The
volume of business is large and there are many market intermediaries before
the commodities reach consumers. The system is completely monetised and
relatively capital intensive in transportation, storage and selling
facilities. The traders use trucks for transport and refrigerators for
storage (which require high energy use) and they have to pay taxes and fees
to the government. Hence the overall cost of performing the marketing
functions are high but spread over a high throughput. Only persons who
have a large amount of capital can come into the business so ownership tends
to be concentrated among few people.

Formal markets are often organized by some institution, which can
be government agencies, or trader committees, and lead themselves to grading
and standardization. Therefore, they are easier to control, understand
and quantify. An example of an organised formal pig market run by
trader committee in Chieng Mai in the North region is given by Harthamart
(1976:p.59) -

...This local pig market operates every day from a very

early hour of the day to about 10.00am. After that the

market is practically closed due to the heat of the day
which is not good for those pigs... Buying and selling



TABLE 3.1

CHARACTERISTICS OF INFORMAL AND FORMAL MARKETING SYSTEMS

INFORMAL MARKETING SYSTEMS

May or may not be monetised (e.g. trade or barter)

Local marketing only (some exceptions, e.g. betel
nut)

Diffuse ownership and participation and spread
benefits

Personal:
relatives

considerable dependence on friends and

Labour intensive

Low energy use of fuel, electricity, etc.

Low selling costs: producer receives high
proportion of the price to the consumer

Difficult to control, understand and quantify

Diffuse market:
competition

likely to be considerable

Variable throughput and quality: can cope rapidly
with change in amount or type of product

Low wastage

Favours simple storage and processing
(e.g. smoking, drying, salting)

Low or no packaging cost

FORMAL MARKETING SYSTEMS

Completely monetised

Local and distant marketing
Concentrated ownership and profits
Impersonal

Capital intensive: transport
storage

selling facilities

High energy use (esp. for fresh vegetables, meat
and fish)

High selling costs: producer receives smaller
proportion of the price to the consumer

Easier to control, understand and quantify

Monopsonistic/monopolistic (or ologopsonistic/
ologopolistic) (i.e. one or few firms involved
in marketing) Less or no competition (e.g. Rice
Industries in PNG) May require government control

Requires high and consistent throughput and quality:
less flexible

High wastage for fresh vegetables and root crops
(etc) Low wastage for grains and other readily
storable foods.

Favours complex processing methods requiring high
throughput and capital. (e.g. milling, grinding for
flour, canning, freezing, cooling, chemical additives)

Complex, high cost packaging and storing

Source:

Shaw (1980), mimeo.
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were taking place (SIC) through a good deal of

bargaining upon prices between the sellers and buyers...

The market performed well in its exchange function

providing a good place and some facilities for

prospective buyers and sellers of various kinds to meet

for transaction. The organising committee charged a

service fee of one baht for each weaner and two bahts

for a large pig to the owners of the animals.

The market also provides several holding pens for large and
marketable pigs brought to the market by farmers or pig dealers of near and
distant sources.

Most data used in marketing research comes from the formal markets
source because of their well organised and usually complete records.

Informal (or traditional) markets are those where the rules and
regulations are developed from within the system itself and few government
institutions get involved. Sometimes they are affected by cultural and
religious institutions. Generally, this type of market is in the rural
area where people like to raise pigs for their own consumption with selling
as a secondary objective. Thai rural people also butcher their own pigs
for ceremony to show their social status on occasions such as weddings, and
monkhood ceremonies and to give pork to relatives and friends. Sometimes
there is an exchange which may or may not be monetised. In some cases,
there are barter exchanges for example of village rice for a pig among the
hill-tribe people in the North region.

This type of market is labour intensive but requires lower energy
use and low marketing costs. The traders use simple transportation for
carrying pigs and they also use simple containers and lack storage facilities.

In terms of competition, the informal markets are often more
competitive than the formal markets. Anybody can easily enter or leave the

business in which the volume per operator and capital needed is small. The

ownership and participation are diffuse and the profits are more dispersed.
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Informal markets are difficult to control, understand and quantify.
The villagers always kill pigs secretly without paying any licence fees to
the government. They feel strongly that the government has no right to
ask them to pay the money for killing their own pigs. There is no record
on the volumes, prices and costs. It is also difficult to determine the
margin in the marketing system. Therefore, most research done in the
marketing field is forced to neglect this type of market especially in low
income countries where informal markets are mixed between the cash and
kinship economy. It is more commonly anthropologists and sociologists who
study informal markets.

The linkages between formal and informal markets are often quite
strong, with prices input and output considerably influencing prices and
output in the other. Although this thesis only uses data from the formal
pig market, the informal market is implicitly included through its effects
on prices in the formal market.

3.2 Market Intermediaries

Market Intermediaries refer to agents who perform market activities
between the producers and consumers. They are therefore often referred to
as '"'middlemen". In considering types and roles of middlemen in pig
markets, the institutional approach is applied because this approach
focuses attention on the question of 'who'" performs the marketing practices.
It considers the nature and character of the various middlemen and related
agencies and also the arrangement and organization of the marketing system.

Middlemen are those individuals or business concerns whose
marketing functions involve the buying and selling of commodities which are
moved from producers to consumers.

Middlemen have often been looked upon with disfavour and suspicion.

Both the farmers and the consumers have considered the middlemen as parasites
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who always exploit them. Yet the middlemen's function has become more
essential as economies and the marketing systems have expanded. The
middleman releases farmers for specializing in agricultural production,
and releases consumers from nonfarm career specialization. The
specialization of middlemen in such activities as storage, transportation,
processing, retailing etc. is an example of division of labour and
specialization. The middlemen help reduce marketing costs because there
are economies of scale in their activities. Market search and transaction
cost are also reduced by middlemen's specialization in finding buyers and
sellers and negotiating exchanges between them. The middlemen also
transfer market risk from the farmers. Before the commodities are
transferred from the middlemen to the consumers the market situation such
as price or consumer demand may change: the middlemen have to bear all
those risks. Market intermediaries are therefore essential in a modern
marketing system in low income countries.

There are various types of intermediaries engaged in the Thai pig
markets. Some perform only exchange functions, i.e. buying and selling.
Others try to combine with these other functions such as transportation,
storage and processing. Therefore, one intermediary may belong to more
than one type and there is difficulty in making clearcut classifications.
In this thesis intermediaries in the Thai pig market are classified into
7 types:

(1) Local assemblers.

(2) Provincial assemblers.

(3) Commission dealers.

(4) Local meat carcass wholesalers.

(5) Bangkok meat carcass wholesalers.

(6) Meat retailers.

(7) Slaughterhouses.



70

3.2.1 Local Assemblers

Local assemblers are small scale dealers who buy and sell pigs in
local areas. They may buy only 4-6 pigs per day from farmers especially
in those villages which the large scale dealers can not reach. The local
assemblers bear marketing risks such as pig sickness and weight loss and
also have experience in transportation and market contacts. They also
have access to market information, especially at the provincial level.

The assembled pigs will be resold to commission agents, local meat carcass
wholesalers, meat retailers and shippers in the town. The pigs bought by
local assemblers are generally small or medium size with less than 100
kilograms weight. This type of dealer will travel to many villages but
sometimes the raisers will give them the information especially when pigs
die. In this case the local assemblers will roast the pigs and resell them
to the roasted pig traders or the meat processors. The trading of pigs
that have died do not pass through the abattoirs or veterinary inspection.
The law specifies that the dead animals have to be inspected by the
authorized officers but in practice there is no enforcement (Animal Trade
Control Act, 1959). Mostly, these animals die of old age, accident or
disease. The assemblers' buying price is usually very low for this kind
of pig but selling prices can be high. Hence, the assemblers can earn
profits to cover their risk.

There are 2 types of local assemblers: local assemblers with and
without trading licenses (Harthamart,1976). Only licensed local dealers
can move their animals beyond their village boundary. Those local assemblers
without licenses have to confine their buying and selling activities within
their local areas. Sometimes these assemblers cooperate with the licensed

local dealers in shipping the animals out of the village and share the

incurred expenses.
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Usually, these types of dealers are farmers, growing rice or some
kind of upland crops as their main profession and who engage in pig trading
after the ploughing or harvesting season is over. They will gather pigs
from friends, relatives and other farmers in the villages for resale.

In any period when the live pig's price is high there will be a lot of
temporary dealers competing with the existing dealers. The trading during
that period is quite competitive because the raisers can choose the buyers
who will give them the best price.

3.2.2 Provincial Assemblers

These are big pig traders who have considerable capital since the
volume traded is sometimes up to 100-200 head per day. They concentrate
their business in towns or provinces where the number of pigs raised is high
enough to produce a consistent surplus for exporting to other provinces
especially Bangkok. Local assemblers either purchase pigs from commission
dealers or sometimes will hire a permanent employee called "Loong Ju"
to assemble pigs for them. Commission dealers will charge a fee 5-10 baht
per head (Leumprasert, 1978).

This type of assembler has a livestock trading license that enables
him to ship his pigs to other markets, mostly to Bangkok. He possesses a
medium size truck to transport the assembled pigs and has pig trading as
his main career. Some assemblers may begin as pig raisers and some still
run their own pig farms to assure the supply of pigs. This also makes it
easier to keep any low-weight pigs until they reach marketable weight.

When the supply of pigs is low, provincial assemblers may travel
to many provinces by truck to purchase pigs. Besides, some assemblers will
purchase underweight pigs from raisers who are short of money. These pigs

are called "dived pigs' (moo dum nam). There is also a practice by which



assemblers buy sick pigs at a low price, and mix them with the other pigs
which will be shipped to Bangkok wholesalers.

3.2.3 Commission Dealers

Commission Dealers buy pigs directly from farmers or from other
local assemblers. They receive a commission on the value of the pigs
purchased (about 3-4 per cent in the case of commission dealers in the
Northeast (Poorpongsakorn, 1980)). They may give discounts and offer
farmers or local assemblers a higher price; this seems to be a frequent
practice with regular suppliers. The commission dealers bear a quality
risk. They depend on the quality of the pigs purchased.

3.2.4 Local Meat Carcass Wholesalers

This group of dealers assemble pigs in their local area. Within
the regions where large numbers of pigs are raised, they can do their
business within a 5-10 kilometres radius, for example in Tambol Thammasala
in Nakorn Pathom Province (Poorpongsakorn, 1980). For the regions where
the density of pigs is lower, the wholesalers have to travel a long distance
to get the normal 4-5 pigs per day for the small wholesalers and 10-30 pigs
per day for the big wholesalers. Local meat wholesalers haul their pigs
to the local slaughterhouses for hired slaughtering, and supply the meat
carcasses to the meat retailers who are their regular customers.

Each day the number of pigs to be slaughtered depends upon the
retailers' orders which will be known in the evening. The number of pigs
requires will be slaughtered in the evening. If the number of live pigs
purchased exceeds the demand in that day, those pigs will be kept in the
slaughterhouse sty and slaughtered in the following day and the wholesalers
will purchase correspondingly less pigs the next day.

Some local wholesalers also act as retailers renting small retailing
stalls in local markets and selling carcasses themselves or with family

assistance. Sometimes they sub-let their stalls.
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The traders at this level therefore perform many marketing
functions: assembling pigs from the farm gate, transporting pigs to local
slaughterhouses, hire slaughtering services and deliver the carcasses to
retailers, or even retail on their own account.

This type of vertical integration by one person gives an
opportunity for large marketing profits, but at the same time these
wholesalers have to bear risks both in quantity and price. They can cover
some risk by having a permanent contract with pig customers or have their
own farm. Risk in price is unavoidable for them because in assembling
pigs, the wholesalers have to find the raisers who have marketable weight
pigs and have an oral contract which specifies that they will come to purchase
pigs in the next 7-10 days at the market price of the day they had contact.
The raisers can refuse to sell pigs if he is not satisfied with prices in
that day. But if prices fall between the contract and purchase day, the
dealers will normally have to bear the loss.

3.2.5 Bangkok Meat Carcass Wholesalers

The Bangkok meat carcass wholesalers purchase from large pig
raisers, provincial wholesalers and Bangkok livestock assemblers. Bangkok
wholesalers normally make an advance order for 7-10 days by calling the
provincial wholesalers. When there is a pig shortage, Bangkok wholesalers
may order pigs direct from wholesalers in the provincial markets. Sometimes
the Bangkok wholesalers travel to purchase pigs in the provinces by themselves.
Pigs are purchased in the village on a lump-sum payment basis without
weighing. Although the margin between the buying and selling price may be
considerable, his cost is also high especially in the remote villages where
transportation facilities are poor.

Orders can also be made directly to the pig raisers who regularly

supply Bangkok wholesalers.



Bangkok livestock assemblers fix the buying prices for live

animals delivered to them in Bangkok by various shippers throughout the

country to supply Bangkok meat carcass wholesalers.

The meat carcass wholesalers normally have holding pens in which

to keep pigs as a reserve to supply the meat demand for 1 week. The

provincial meat carcass wholesalers will keep pigs for only 1-2 days because

they want to minimize the feeding cost.

Bangkok meat carcass wholesalers send their pigs to Bangkok

slaughterhouses for hired slaughtering, then wholesale their meat carcasses

to meat retailers in the Bangkok Metropolitan Areas.

3.2.6 Meat Retailers

There are many types of meat retailers (Harthamart,1976):

(a)

(b)

(c)

(d)

(e)

Those who purchase meat carcasses from meat carcass
wholesalers for resale to consumers. Many of the
retailers are of this type.

Large retailers who purchase meat carcasses from
wholesalers and resell to both consumers and small
retailers.

Small retailers who purchase meat carcasses from
large retailers in the same or different markets or
from illegal meat carcass wholesalers.

Those who purchase live pigs for slaughtering and
resell meat to consumers.

Those who purchase live pigs for slaughtering and
resell partly to consumers, partly to other retailers.
Some retailers purchase meat carcass and resell

different grades of meat to supermarkets or small
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retailers in other markets. The number and size

of business of some retailers are shown in Table 3.2.

TABLE 3.2

AVERAGE VOLUME OF BUSINESS BY TYPES OF PORK
RETAILERS, BANGKOK CONSUMER MARKETS, 1975

No. of Retailers Average No. of Hog Carcasses/Day
Types of Retailers

Persons yA Retailed Wholesale Total
Type 1 125 85.0 2. - 2
Type 2 11 1.3 23 2.8 4.9
Type 3 7 4.8 S 0 & - 5l
Type 4 4 2.7 ST 1 155) 1980
Total and Overall
Average 147 3.9 8.1 1:e9

Note: Totals may not agree through rounding.

Source: Harthamart et al (1976), p.137.

Some retail markets in Bangkok and other provinces (e.g. Nakorn
Pathom and Ratchaburi) have temporary retailers or hawkers selling on
pushcarts or baskets carried around the streets or markets. Mostly they
purchase meat carcass from illegal slaughterhouses. The number of temporary
retailers or hawkers increases considerably when prices are low.

Retailers in Bangkok sell only pork as their main source of income.
The retailing stalls are both big with 3-4 butchers and small with only
1 butcher. In big markets there are more than 6 retailing stalls. From
the survey of Livestock Trading Corporation Ltd. and the estimation of

National Economics and Social Development Board (1972), it was estimated
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that in the Bangkok Metropolitan Area, there were 1,295 retailers in the
total of 130 retail markets.

Meat retailers can purchase meat carcasses from big retailers,
Livestock Trading Corporation Ltd.'s wholesalers, meat carcass wholesalers
of other slaughterhouses in Bangkok or from meat carcass wholesalers in
other provinces. The latter case is possible when Department of Interior
allows shipment of meat carcass from other provinces into Bangkok.

3.2.7 Slaughterhouses

The Department of Interior has never recorded the number of
slaughterhouses but it is estimated that now there are 350 slaughterhouses
in the country (Harthamart,1976). Each province has at least 1 slaughter-
house. One hundred slaughterhouses out of the total are run by
municipalities. Bangkok Metropolitan Area has 6 slaughterhouses altogether
namely, Samroong, Phrapadaeng, Bangcae, Rungsit and Nonthaburi municipal
slaughterhouses and Kluay Nam Thai slaughterhouse owned by the Livestock
Trading Corporation Ltd. Table 3.3 shows the number of live pigs and the
number of pigs processed through slaughterhouses in Thailand.

All municipal slaughterhouses provide slaughtering services
to meat wholesalers or retailers who haul their livestock to the slaughter-
houses for hired slaughtering. Ordinarily, wholesalers provide their own
workers and pay them for killing and cutting services of about 20 baht per
pig but the rate varies according to locality. The slaughterhouses will
provide services such as holding pens, clean killing floors, electricity,
hot water etc. The wholesalers will be charged fees per head of animal
by the municipal authorities which run the slaughterhouses. These fees
are fixed by law and are the same rate throughout the country (Table 3.4).
Veterinary inspection will be made before and after the slaughtering.

Diseased animals and carcasses are often rejected.
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NUMBER OF LIVE PIGS AND NUMBER OF PIGS PROCESSED
THROUGH SLAUGHTERHOUSES IN THATLAND

Pig Processing Through

Li Pi
Porans S Slaughterhouses
Head Annual Charge Head Annual Charge
(%) (%)
1969 4806746 6.7 1449479 =153
1970 5132244 6.8 1607299 11059
1971 3883870 -24.3 1673943 4.1
1:972 3982133 2D, 1667671 -0.4
1973 4460372 12.0 1501947 =99
1974 3515559 =21..9 1628088 -8.4
1975 3211412 =Bt 1933123 18.4
1976 3019487 =353 2600426 34.5
1977 3215878 6.5 2710022 4.2
1978 4942695 537 = =
Average 4017039 1863555
Note: Totals may not agree through rounding.
Source: Ministry of Agriculture and Co-operatives files.

TABLE 3.4

FEES FOR SLAUGHTERING CHARGED BY
MUNICIPAL AUTHORITY
(Unit: B/head)

Item Fee
Tax 10
Slaughter Fee 10
Holding Pen Fee 2
Total 22

Source: Harthamart et al (1976), p.72.
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Generally, there are 3 types of slaughterhouses in Thailand

(Harthamart,1976) :

(a) Simple Slaughterhouses

These are located in various villages in the rural areas.
They are under the supervision and control of the local government office,
Ministry of Interior, and governed by the municipal laws and regulations.

Table 3.5 shows facilities and equipments of the 14 simple slaughterhouses

TABLE 3.5

FACILITIES AND EQUIPMENT OF 14 SIMPLE
SLAUGHTERHOUSES, 1975

Workroom Space Ho. of No. of No. of

Lot gy Toovinces S BStE)aoiiiny  Veteri- Uarker
Pen Floor

Warin Chamrap Ubon Ratchathani 150 225 4 i} 1
Wang Chai Khon Kaen 30 36 2 1 i
Ban Phai i * 117 7 1 1
Chonnabot a * 20 1 d 1
Muang Phon A * 90 6 1 31
Nong Han Udon Thani * 180 1 1 1
Nong Bua

Lam Phu B 15 35 2 1 1
Sawang Daen

Din Sakhon Nakhon * 16 il 1 1
Wanon Niwat " * 72 1 1 1
Tha Li Loei 15 36 1 1 1
Chatturat Chaiyaphum 72 63 1 1 1
Phi Khieo " * 98 3 1 1
That Phanom Nakhon Phanom * 50 3 1 1
Mukdahan . & 45 2 1 1
Average = 77.4 2.5 1 i

Note: a Floor for killing cattle, buffaloes, and pigs.

Source: Harthamart et al (1976), p.73.
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in 7 provinces in the Northeast. Many of them do not have holding pens.
All of them have only one small room for killing cattle, buffaloes and pigs
in common. All kinds of slaughtering activities including carcass
treatment are done in this room and each of them has an average of 2.5
boiling pans used for the treatment of pigs after killing. The abattoirs
are generally insanitary and highly unhygienic. All have one verterinary
officer who supervises the killing and inspects the animals and carcasses
and one worker. Slaughtering labour is provided by each wholesaler as
described in Section 3.2.7.

Table 3.6 shows the slaughtering capacity per day for pigs ranges

TABLE 3.6

PIGS: AVERAGE SLAUGHTERING CAPACITY, ACTUAL SLAUGHTERING
VOLUME, AND OPERATION RATE OF 14 SIMPLE SLAUGHTERHOUSES, 1975

Slaughtering Actual Slaugh-

Names of . . . Operation
Slaughterhouses Exovinces Ca?:gzgngay t;;;n%HZZiz?e/ Rated (%)
Warin Chamrap Ubon Ratchathani 100 20 20.00
Wang Chai Khon Kaen 10 5 50.00
Ban Phai o 50 15 30.00
Chonnabot N 20 8 40.00
Muang Phon L 80 15 18575
Nong Han Udon Thani 40 10 25.00
Nong Bua

Lam Phu o 30 10 33.:33
Sawang Daen

Din Sakhon Nakhon 18 8 44 .44
Wanon Niwat " 10 3 30.00
Tha Li Loei 15 3 20.00
Chatturat Chaiyaphum 70 10 14.29
Phi Khieo " 23 10 43.48
That Phanom Nakhon Phanom 10 5 50.00
Mukdahan " 50 18 36.00
Average 3757 10 32 .52

Number of actual slaughtering volume(heads/day)x 100
Slaughtering capacity (heads/day)

Note: a Operation Rate =

Source: Harthamart et al (1976), p.76.
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from 10-100 heads and the actual volume from 3-20 heads of 14 simple -
slaughterhouses in the northeast provinces. All of them operate below
their maximum daily capacity ranging from as low as 14.29 per cent of
capacity at Chatturat to 50 per cent at Wang Chai and That Phanom
slaughterhouses. On the average, slaughtering capacity is 38 heads/day
with actual killings totalling about 10 head/day giving a utilisation rate
of about 33 per cent.

(b) General Slaughterhouses

These are municipal slaughterhouses, usually found in all main
Amphoes or districts, and in all provinces of the country. They are bigger
in size and capacity than the simple slaughterhouse. Table 3.7 shows
facilities and equipment of 12 general slaughterhouses in the northeast
provinces. All of them have holding pens, killing floors for cattle,
buffaloes and pigs with varying spaces. Only those slaughterhouses at Ubon
Ratchathani, Surin, Nakhon Rachasima and Chieng Mai have separate rooms for
storing carcasses. None of these general slaughterhouses is equipped with
freezing and refrigeration facilities. Each has about 8 boiling pans, at
least one veterinary officer supervising the slaughtering and have an average
of 3 workmen.

Table 3.8 shows the average slaughtering capacities, actual
slaughtering volumes, and operation rates of the general slaughterhouses
for pigs of 12 general slaughterhouses in the northeast. The average
slaughtering capacity was about 125 head of pigs/day, while average actual
pigs slaughtered was about 74 head/day. The operation rate of each
slaughterhouse was quite low, i.e. about 59 per cent. The operation rates

for pigs at Chieng Mai, Nakhon Ratchasima, and Kanchanaburi abattoirs are

high, i.e. 90, 80 and 75 per cent respectively.



TABLE 3.7

FACILITIES AND EQUIPMENT OF 12 GENERAL (MUNICIPAL) SLAUGHTERHOUSES, 1975

Workroom Spaces (Sq. meters)

No. of No. of gg:ii

Names of Slaughterhouses Hiolding Killing Floor Carcass Boiling Vet?ri— Workers (S meters)
Pen Cattle & Hog Room fans BELLEnE
Buffalo

Muang Ubon Ratchathani 300 600 600 400 6 1 3 1900
Muang Kanchanaburi 120 200 600 * 4 1 2 920
Muang Ban Pong 150 300 900 * 4 1. 2 1350
Muang Surin 140 200 375 375 10 it 3 1090
Muang Nakhon Phanom 160 144 40 * 3 1 3 344
Muang Nakhon Ratchasima 140 120 100 100 1642) 1 5 460
Muang Khon Kaen 128 56 120 * 8 IE 2 304
Muang Udon Thani 135 54 513 * 8 2 5 702
Muang Sakon Nakhon 160 120 120 * 4 1 2 400
Muang Loei 108 72 56 * 3 1 2 236
Muang Chaiyaphum 216 63 54 * 6 1 2 333
Nakhon Chiang Mai 240 500 432 432 17 3 5 1604
Average 166.4 202.4 325.8 - 7.6 152 3 803.58

Note: * None (included in killing floor).

Source: Harthamart et al (1976), p.78.

18
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TABLE 3.8

PIGS: AVERAGE SLAUGHTERING CAPACITY, ACTUAL SLAUGHTERING
VOLUME, AND OPERATION RATE OF 12 GENERAL (MUNICIPAL)
SLAUGHTERHOUSES, 1975

Slaughtering Actual Slaugh- Operation
Names of Slaughterhouses Capacity/Day tering Volume/ Rate?d
(Heads) Day (Heads) (%)

Muang Ubon Ratchathani 120 60 50.00
Muang Kanchanaburi 100 75 75.00
Muang Ban Pong 190 70 36.84
Muang Surin 100 50 50.00
Muang Nakhon Phanom 50 18 36.00
Muang Nakhon Ratchasima 300 240 80.00
Muang Khon Kaen 140 65 46.43
Muang Udon Thani 180 75 41.67
Muang Sakhon Nakhon 45 19 42.22
Muang Loei 26 13 50.00
Muang Chaiyaphum 42 17 40.48
Nakhon Chiang Mai 200 180 90.00
Average 124.4 73.5 59.08

Note: a See Table 3.6.

Source: Harthamart et al (1976), p.81.

(¢) Modern Slaughterhouses

There are only 2 modern slaughterhouses in Thailand. The
first is owned by the Livestock Trading Corporation Ltd. under the control
of the Bangkok Municipal Authority and located at Soi Kluay Nam Thai,
Bangkok (usually called the Kluay Nam Thai Slaughterhouse) . Working 8 hours
per day, this abattoir can slaughter 2,000-3,000 pigs. This is the largest

and best equipped slaughterhouse in the country (Table 3.9).
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TABLE 3.9

ANNUAL SLAUGHTERING VOLUME OF THE KLUAY NAM THAI
SLAUGHTERHOUSES, 1963-1974

(Unit: heads)

Year Cattle Buffaloes Hogs
1963 = = 561802
1964 - = 533947
1965 63210 43540 591631
1966 66910 39508 671094
1967 62421 34877 622351
1968 56991 38650 431291
1969 43103 30070 139901
1970 35042 28441 205729
1971 43416 35888 212724
1972 30116 32761 311597
1973 31640 31608 363963
1974 15299 14198 276830

Source: Statistics and Research Section, Sahasamakee
Livestock Trading Co., Ltd., Bangkok.

The second is located at Ban Pong, Ratchburi province and owned by
the Preserved Food Organization (PFO) under the control of the Ministry of
Defence. This slaughterhouse is also available for hired slaughtering
aside from slaughtering animals to supply fresh and red meat for its own
use in the production of various preserved and canned meat. It is located
in the midst of livestock producing areas and serves the licensed meat
wholesalers from nearby provinces.

3.3 1Illegal Slaughtering

All of the slaughterhouses in Thailand tend to operate below their

capacities due to the fact that pigs are largely hauled to be slaughtered



84

at the unauthorized or illegal slaughter places. These places may be
simple shelters, under trees, or underneath the houses. Tables 3.10 and
3.11 show estimates of the percentage of illegally slaughtered pigs by

provinces and in the whole kingdom.

TABLE 3.10

ESTIMATION OF ILLEGAL SLAUGHTERED PIGS

Number of Pigs Total Numbers Number of Illegal % of
Slaughtered (heads) of Pigs Pigs Slaughtered TIllegal

Year In Outside Slaughtered Slaughtered Pigs Slaughtered

Bangkok Bangkok (heads) in Slaughter- (heads) Pigs
houses
(heads)

1962 595607 3089970 3682577 1766287 1916290 52.0
1963 601154 3162024 3763678 1804391 1958687 D2k
1964 595238 3038495 3633733 1738477 1859256 5251
1965 652318 2970199 3622517 1743853 1878664 51.9
1966 713240 3298293 4011533 1915184 2096349 52.3
1967 708917 3411378 4150295 1714449 2435846 584
1968 765518 3343761 4109279 1711960 2397319 5709
1969 793077 3359881 4152958 1449479 2703479 65.1
1970 821628 3542877 4364505 1607299 2757206 632
1971 851207 3768749 4619956 1673943 2946013 63.8
1972 876743 3804500 4681243 1667671 3013572 64.4
1973 922443 3522602 4445650 1501947 2943103 66.2
1974 958341 3606068 4656409 1628088 2937321, 64.3
1975 996592 4092361 5088593 1933123 3155830 62.0
1976 1036456 4456430 5492886 2600426 2892460 523
1977 1078951 4689404 5768355 2710022 - -

Source: Poorpongsakorn (1980), pp.151-2.

(Note: The figures of Table 3.10 and 3.11 do not agree in the original
reference. Since it is not clear which one is correct, both are

reproduced here).
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FABLE 35:.%k

RATE OF ILLEGAL SLAUGHTER BY PROVINCES, 1960

Illegal Pigs Slaughtered Rate of Illegal__
Provinces Slaughtered Pigs in Slaughterhouses Slaughtered Pigs

(heads) (heads) (%)
Saraburi 300 18908 1.6
Pracheenburi 1800 18912 955
Cholburi 165 53466 0.3
Rayong 60 13835 0.4
Trad 185 5163 3.6
Nakorn Ratchasima 2301 31960 12
Chaiyapoom 1312 7055 18.6
Ubonrachthani 3435 16312 2.1
Loei 250 4711 5.3
Sakolnakorn 949 5585 16.9
Khon Khen 1441 13765 1075
Maha Sarakram 595 3101 19,2
Roi Et 343 3786 2 JoRe
Lampang 3000 229171 F35
Chieng Rai 781 31678 2.5
Prae 260 11561 213
Pisanulok 150 16458 0.9
Sukothai 150 1182 L3
Tak 335 9337 3.6
Kampaengpeth 90 7676 ]2
Pachd:t 250 16164 16
Chieng Mai 2798 55751 5.0
Nakorn Pathom 400 26117 1.5
Suratchthani 635 30976 2.1
Ranong 34 4941 0.7
Songkla 900 57116 1.6
Narathiwas 512 15176 3.8
Patalung 2400 9694 24 .8
Total 25831 513297 188.6

Source: Poorpongsakorn (1980), pp.l149-50.
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There are reasons leading to a wide-spread practice of illegal
slaughter within the pig marketing system in Thailand.

(1) Legal slaughter involves certain formalities. Any person
who desires to have their pigs slaughtered at the authorised slaughterhouses,
must surrender the animal identification documents to the slaughter
authority. Because of the inconvenience in getting these documents from
the authority, the owners of the animals will often haul their pigs to
unauthorised abattoirs and have them killed without bothering to surrender
any official document or to have a veterinary inspection.

(2) A person hauling his pigs to authorised slaughterhouses for
legal slaughtering must pay slaughter taxes and fees of 20 baht per pig.

To avoid such payments, he may haul his livestock to unauthorised abattoirs
which he knows do cheap or hired slaughtering, hence reducing the costs for
his carcasses.

(3) By having their animals slaughtered at the authorised

abattoirs, and officially inspected by veterinary officers, the pigs owners

run a risk of losing their carcasses. Diseased pigs will be officially
kept and strictly confined in quarantine for a lengthy period of time. Any
diseased carcass found will be immediately destroyed. To avoid such

possible quarantine holding costs or losses, lots of pig owners resort to

illegal slaughterhouses.

Even though illegal slaughtering makes the market more competitive
it leads to considerable leakage from the flows of both governmental and
municipal revenues, encourages the existence of numerous corrupt officials
and results in incomplete and unreliable statistics on the pig population
and on the annual number of pigs slaughtered.

3.4 Marketing Channels

Pigs from the farm gate move through various channels until they

reach final consumers of meat in different consumer retail markets.
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The structure of marketing channels do not seem to have changed
significantly since the 1964 survey conducted by the Division of Agricultural
Economics, Ministry of Agriculture and Cooperatives. However, the quantity
and percentage of pigs passing through each level of middlemen may change
owing to the increase in the number of big farms and there may be changes
in the relative volume of pigs passing through each part of the system.

Figure 3.1 shows pig marketing channels in 8 provinces in the
Northeast of Thailand during the months of June, 1963 to May, 1964. Farmers
in the Northeast sold about 60 per cent of their pigs directly to provincial
assemblers and about 40 per cent to various shippers. Nevertheless, most
of these local assemblers were shippers as well. The major portion of pigs
from farms flowed through shippers to Bangkok: approximately 85 per cent
of marketable pigs reached consumers in Bangkok (Donner, 1978).

Figure 3.2 shows pig marketing channels in 8 provinces in the
Central Plain of Thailand during June, 1968 - May, 1969. It is noticeable

that the assemblers are very important in this market because 42 per cent

of pigs from raisers flow through them. The remainder flow to wholesalers
(18.3 per cent) and 30.0 per cent directly to retailers. Pig marketing
channels in Thailand can be summarized as shown in Figure 3.3. Most pigs

from raisers are sold to big wholesalers through commission dealers or
"Loong Ju'" while the remainder are sold to local assemblers. Almost all
pigs are resold to Bangkok with only a small amount retained for local
consumption. Pigs assembled by local assemblers are either slaughtered in
slaughterhouses before being resold to retailers and or resold to big
provincial assemblers who resell them to meat carcass wholesalers in Bangkok.
When meat carcasses from other provinces are allowed to be shipped to
Bangkok, big provincial assemblers slaughter their pigs in the local

slaughterhouses and resell the carcasses to Bangkok retailers who sell pork



FIGURE 3.1

PIG MARKETING CHANNELS IN 8 PROVINCES IN THE NORTHEAST OF THAILAND
JUNE 1963 - MAY 1964
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FIGURE 3.3

PIG MARKETING CHANNELS
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to the consumers. Some Bangkok meat carcass wholesalers also sell their
carcasses to processors such as finished meat product factories.

3.5 Marketing Cost and Marketing Margin

3.5.1 Marketing Cost

Marketing cost refers to all costs incurred as the farm product
moves through the market to the final consumers; also the costs of nonfarm
services to the farmer (Waught and Ogren, 1961). Kohls and Uhl (1972:223)
defined food marketing cost as:

"The difference between total consumer expenditures

for all domestically produced food products and

what farmers receive for equivalent farm products."

Normally, marketing cost comprises of:

(L) cash costs such as wages, transportation, processing,

holding, interest on borrowing and equipment costs;
and

(2) non-cash cost or implicit cost such as owner wages,

depreciation, loss of weight or quality, interest
for capital, acquisition cost and opportunity cost; and

(3) normal profit in performing marketing functions.

Marketing cost therefore represents consumers' expenditure on
marketing services. A simple estimate of marketing cost can be done by
aggregating the values added by all distributors from farm gate to retailers
or taking the differences between final expenditure on products and the
value of the products as it leaves the farm gate.

Since the pork marketing system (like most agricultural products)
is complicated and accurate time series data for all parts of the marketing
chain is unavailable, studying pork marketing cost is difficult and even then,
results can be inconclusive. Wholesalers and retailers rarely gave reliable

information on costs and profits and there is a lack of marketing cost data



of pig wholesalers in every region. So it is impossible to make an
adequate comparison of marketing cost in any of the regions studied in this
thesis and major analysis in this context is an improper approach.

Table 3.12 shows the marketing cost for pig trading from the Northeast
region to Bangkok from the study by the Division of Agricultural Economics
(1963) and from Harthamart (1976). Comments can be made as follows:

(1) The slaughter fee is not equal in each study in spite of
being a fixed amount. The reason may be that some studies consider
slaughter tax (10 baht per head) as a slaughter fee and separate slaughter-
house fee (10 baht per head) and sty expense (2 baht per head) into another
item. Some studies do not include the slaughterhouse fee.

(2) The important components which a general study has neglected
are implicit costs such as opportunity cost and the cost of borrowing
(interest) which is usually a significant cost in buying/selling operations.
Including opportunity cost and interest paid might make the calculated
marketing cost more reliable and realistic.

(3) Data biases of various types are caused by tax avoidance
from illegal pig slaughtering, bribes to government officials to get special
privileges such as increased pig quotas and carcass inspection approvals.
These costs may be large but data for this thesis was very difficult to collect
Dif ferent studies treat illegal costs in different ways and then are usually
approximations. In Harthamart's study (1976:100) he mentioned that:

During the course of each shipment and somewhere

along the highway leading to Bangkok, shippers'

trucks would usually be given a signal to stop for

inspection by a highway patrol car. Shippers

always pay about 200-300 baht to those uniformed

persons in the car in order to move on toward

destinations.

These illegal charges vary on different highways.
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TABLE 3.12

MARKETING COST OF PIG TRADING FROM NORTHEAST TO BANGKOK

- o 5
D.A.E.(l963)(1) Hathamart(l976§“)
Items — T oF e
head - 6.0
B/hea Retail Price B/head Retail Price
1. Local Dealers 19.3 39 10.0 0.5
Transportation 710 1.4 10.0 0.5
Wage 355 0.7 - -
Container's Cost 8.8 1.8 - -
2. Live Pig Wholesalers 107.8 22.1 47.0 2.7
Transportation 25.6 53 21..9 1.2
Commission 1357 2.8 - =
Wage 30.:3 6422 10.1 0.5
Veterinary Inspection - = 3.0 0.2
Illegal Charge - = 29 0.2
Ice Cost = = 1555 (OS¢
Feed Cost - = 7.6 0.4
Tax 5.4 el - =
Vaccination 3510 0.6 - -
Container's Cost and
Office Expense 2928 6.1 = -
3. Pork Carcass Wholesalers 130.8 26.8 32.0 1z
Wage 8.0 1.6 - =
Slaughter Fee 17.0 355 10.0 0.5
Tax 19.0 3.9 - -
Water-Electricity-Wood 12.0 25 - -
Loss Weight 63.8 1350 - -
Transportation - - 10.0 0.5
Hire Slaughtering = = 12.0 0.6
Others 1120 2553 39.1 21
4. Profit
Local Dealers 28.8 5.9 36.2 2.
Live Pig Wholesalers 29.8 6.1 42.9 203
Pork Carcass Wholesalers 47.1 9.7 157.5 8.4
Retailers - -_ 228-3 12.2
5. Retail Price 487.4 100.0 1876.9 100.0

Note: Total may not agree through rounding.

Division of Agricultural Economics, Ministry of Agriculture
and Cooperative, 1978.

Sources: (1)

(2) Hathamart et al (1980), p.144.
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(4) 1In some periods when pig trading was not restricted between
areas, the pork carcass wholesalers purposely underestimated the pig weight
when purchasing pigs from the live pig wholesalers to get higher profits.
The live pig wholesalers then also have to reduce the pig's weight
correspondingly when purchasing from the raisers. This effective weight
"loss" should also be included as an item of marketing cost.

These problems are partly due to data unavailability and partly
due to the lack of understanding by the researchers or their unwillingness
to include illegal costs. If the market intermediaries cooperate with the
government agencies or the researchers by giving reliable data, marketing
cost studies will give a clearer picture and a more realistic analysis.

3.5.2 Marketing Margin

The marketing margin is the portion of the consumer's food baht
that goes to food marketing firms. Kohl and Uhl (1972:221) gave the
definition of marketing margin as ''the price of all utility adding activities
and functions performed by food marketing firms".

Figures of the margin for agricultural products and of their
changes over time are available in great detail in high income countries,
but for low income countries only very fragmentary information is available.

Total marketing margin usually consists of marketing costs
incurred when marketing functions are performed and profits taken by the
distributors. Because consumers are the final buyers in the marketing
channel, indirectly each baht consumers spend is the profit and cost of
marketers in each market level while part goes back to the raisers.

Table 3.13 shows the marketing margin of pig trading from the
Northeast to Bangkok in 1975. The marketing margin was 593 baht per head
or 31.6 per cent of retail price. This amount was made up of 465 baht per

head or 24.8 per cent of retail price was marketers' profit and 128 baht
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TABLE 313

MARKETING MARGIN FROM PRODUCERS IN THE
NORTHEAST REGION TO BANGKOK, 1975

Items B/head Percentage
(100 kgs)

Retail Price 1876.88 100.0
Farm Price 1283.95 68.4
Marketing Margin 59293 316
Live Pig Wholesaler's Profit 79.09 4.2
Pork Carcass Wholesaler's Profit L5725 8.4
Retail Profit 228.3 1252
Marketing Cost 128.0 6.8

Transportation Cost 41.9 222

Wage 10.1 0.5

Veterinary Inspection Fees 3.0 B2

Il1legal Charges 2.9 0.2

Slaughter Taxes 10.0 0.5

Slaughter Fee 12.0 0.6

Ice Cost L5 0.1

Feed Cost 7.6 0.4

Others 39:1 251

Note: Totals may not agree through rounding.

Source: Derived from Harthamartet al (1976).

per head or 6.8 per cent of retail price was marketing costs. Of the
marketers, the pork carcass wholesalers, live pig wholesalers and retailers
received 8.4 per cent, 4.2 per cent and 12.2 per cent of retail price as

profit respectively. That the retailers made the greatest profit may be

due to their experimental approach to the business. Harthamart (1976)
noted that they sometimes tricked buyers while weighing, thus selling less

meat than the buyer ordered. They also had other devices to gain high
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profit such as mixing low grade meat with the high grade meat. The farmer's
share, which is the farm value expressed as a percentage of the retail price,
was 68.4 per cent. The rest went to the market intermediaries for their
services provided. The marketing costs were relatively small (6.8 per cent).
This is probably because each intermediary involved adds very little to the
total value of the pig. It has been mentioned in the last section that
slaughterhouses provided only basic services to meat carcass wholesalers
lacking even refrigeration. Retailing was often conducted at the poor,
unhygienic stalls in the retail markets.

Table 3.14 shows pig prices and marketing margins at different
levels in provincial markets. Since 1970 the total margin between raisers
and consumers appears to have decreased. Retail margin was highest in
1970 (50 per cent of retail price) because farm price had decreased
23 per cent from the 1969's price but the retail price decreased only
7 per cent. In comparing the average margin in each market level, the
pork carcass wholesale margin was the highest (27 per cent). The reason
is that the provincial retailers have only limited capital and cannot afford
to buy live pigs and hire slaughtering services in the slaughterhouse.

They have to rely on the carcass wholesalers for the meat they bought.
So, the carcass wholesalers can charge high prices and increase their margin.

Table 3.15 shows the pig prices and margins at different levels
in the Bangkok markets. The margin between raisers' return and consumers'
price was highest in 1970 as in the provincial markets. But when we compare
the average margins, pork carcass wholesale margin is the lowest (7.1 per
cent) because of a large number of illegal slaughterings. The market
became more competitive. Thus, the wholesale price was lower which caused

a low margin. Retailers got the highest margin (33.7 per cent) .



TABLE 3.14

PIG PRICES AND MARKETING MARGINS IN PROVINCIAL MARKETS
(Unit: B/kg.)

(1) (2) (3) (4)
Year Farm Live Pig Pork Retail Live Pig Percentage Pork Percentage Retail Percentage Total Percentage
Price Wholesale Carcass Price Wholesale Carcass Margin Margin
Price Wholesale Margin Wholesale
Price Margin
1969 8.85 937> 14.26 14.69 0.90 6.12 4.51 30.70 0.43 2.93 5.84 39.75
1970 6.83 %617 12.94 1i35572 0.84 6.12 5627 38.41 0.78 5.69 6.89 5022
1971 6.56 6.96 9.84 12.78 0.40 3153 2.88 22.54 2.94 23.00 Biel 48.67
1:9772 7582 8.87 12.01 1361 1,05 Tha TAL 3.14 23507 1.60 11.76 5% 19 42.54
1973 9.14 10.:32 13.98 15.66 1.18 7.54 3.66 2337 1.68 10573 6.52 41.64
Average 7. 84 84571 12767 14.09 0.87 6:c:1:2 3.89 27.62 1.49 10. 82 6,725 44 .56

Source: (1),(2),(3),(4) Division of Price and Statistics, Ministry of Commerce files.
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TABLE 3.15

PIG PRICES AND MARKETING MARGINS IN BANGKOK MARKETS
(Unit: B/kg.)

(1) (2) (3)
Year Live Pig Pork Retail Live Pig Percentage Pork Percentage Retail Percentage Total Percentage
Wholesale Carcass Price Wholesale Carcass Margin Margin
Price Wholesale Margin Wholesale
Price Margin

1969 10.30 L1489 17020 4 1.45 8.44 1:39 9.26 528 30.75 8432 48.45
1970 8.56 9.26 15. 87 s 10.90 0.70 4.41 6.61 41.65 9.04 56.96
1:9:74: 8.07 8.91 14.38 1.51 10.50 0.80 5.84 5.47 38.04 7.82 54.38
1972 8.81 10.00 15.30 0.99 6.47 BRPARY) 7.78 5.30 34.64 7.48 48.89
1973 10.61 11.45 1:6:2 51 1.47 8.90 0.84 5.:09 5.06 30.:65 2037 4é .64
Average 9.27 10. 30 15.85 150 9.40 1.14 7.09 5is 35 33.74 7:-99 50523
Source: (1),(2),(3) Division of Price and Statistics, Ministry of Commerce files.
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[t is quite wrong to draw a conclusion from this that in Bangkok
markets the carcass wholesale markets are efficient as are live pig
wholesale markets in the provincial case. The size of the marketing
margin is not a reliable indicator of physical efficiency in marketing
since it depends on the number and costs of marketing functions performed.
Williams and Stout (1964:594) mentioned that:

"Operational efficiency involves a comparison of output

and input. The product produced by any marketing

system is services rather than products, and a

marketing margin might be considered a rough measure

of the value of the marketing services produced per

unit of commodity marketed. But in the absence of

adequate data on inputs of labour and capital required

to produce these services, it can not be used, validly,

as a measure of efficiency."

More reliable analysis can be done on trends in margins and costs
than on specific levels of these variables. However, they do provide some
indication of the relative size of gross return absorbed by the various
marketing intermediaries in performing the different marketing functions.

Due to data limitations, long-term trends can be examined only in
the Bangkok market. Average farm and retail prices and marketing margins
are shown in Table 3.16. A general upward trend in both prices is apparent
for the period since 1971. During 1969-1979 the marketing margin was quite
stable. Eventhough in 1974 both prices were very high due to inflation,
the marketing margin did not increase very much but it increased significantly
in 1978 because of the drop in live pig prices.

The tendency for the marketing margin to remain quite stable in
baht terms with variations in farm and retail prices is defined as an
inflexible marketing margin (Kohls and Uhl, 1980).

Figure 3.4 shows the effect of an inflexible baht marketing margin

on changing retail and farm prices. With an inflexible marketing margin,

the change in the retail price is directly transmitted to the farm level.
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3.6 Government Intervention
3.6.1 Practices
Tomek and Robinson (1972:278) state that:
Governments generally intervene in pricing farm
products to achieve one or a combination of the
following objectives:
(1) to reduce price and income instability,
(2) to improve the allocation of resources,
(3) to increase self-sufficiency in food and

fiber,

(4) to raise the average level of prices and
incomes.

The fact that farm prices fluctuate more than nonfarm prices can
lead to price/production fluctuation which result in cycles so that excess
resources devoted to certain agricultural commodities during some periods
leading to underutilisation of processing and marketing facilities during
others. Government intervention in price has been advocated by Gunnar
Myrdal (1968) to provide producers with better guides for planning. Price
policy can be an instrument of planning which will help to bring about a
more rational allocation of resources.

The Thai Government recognises the importance of the agricultural
sector and has tried to enhance the welfare of farmers in each of its
National Economic and Development Plans. Market intervention is seen by
the government as a necessary policy as outlined in the Fifth Plan (1982-1986)
(National Economics and Social Development Board, 1981) to:

readjust the price control policy in order to create

welfare for both producers and consumers, as well as

to prevent hoarding and profiteering, and to encourage

business to expand and improve the quality of their

products... The government must reduce various taxes,

charge, regulations and controls on agricultural

products to the minimal, because they depress

agricultural prices and thus income of the farmers.

The Thai Government has in fact intervened almost constantly in

agricultural markets to different degrees in different products, but the pig
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market is the one in which intervention has been most prominent. The year
1960 was the beginning of controls aimed at restricting the movement of pork.
The Animal Trade Control Act (gazetted on 26th January, 1960) specified that
the selling of pork from municipal slaughterhouses in other provinces to

the Bangkok Metropolitan Area was prohibited. Pork could be sold only in
the area where slaughterhouses were located. This act in fact lessened
competition in the pork trading system. The phrase '"period of restricted
area" is used in this study to refer to the period of restrictions and
"period of unrestricted area'" is used for the period when the prohibition
was abolished.

At that time the government allowed the Bangkok Municipality and
the Federation of Pig Raisers and Traders' Cooperative to go into
partnership with the Livestock Trading Corporation Ltd. (a private company),
and they built a modern slaughterhouse. The government gave an authority
to the Livestock Trading.Corporation Ltd. to operate slaughtering and to
the Federation to operate trading which began a trend toward a monopsony in
pork trading. The Federation acted as a dealer in the pig market. It
had 2 roles, a monopsonist in the live pig market and a monopolist in the
carcass market. The Federation purchased pigs only from its agents with
higher prices than the prices offered by the other dealers. The dealers
and raisers thus tried to be members of this marketing channel so that they
could sell their pigs. At the same time the Federation also controlled
Bangkok slaughterhouses.

Each agent had a quota in assembling live pigs. Those animals
were shipped for slaughter in Bangkok and resold to 4 chanunels (Figure 3.5).

The number of pork carcasses supply were set to be lower than market demand

in each day to fix a high price.



FIGURE 3.5

PIG TRADING SYSTEM DURING 1959-1962
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In 1962 the government revoked the Federation and gave authority
to the Livestock Trading Corporation Ltd. to pursue trading. During this
period, the agent channels increased to 9 and fees collected from retailers
such as sale tax, transportation and miscellaneous services were abolished
which reduced the costs of retailers.

In 1964 there was a shortage of live pigs, and carcass wholesale
prices increased rapidly. In the next year, 1965, the government allowed
free trade and then changed to semi-free trade in 1966 by allowing the
shipment of 1,000 pork carcasses from other provinces into Bangkok
(Poorpongsakorn, 1980). The amount beyond that were slaughtered and traded
by the Livestock Trading Corporation Ltd. The pig trading system during
this period is shown in Figure 3.6.

The foregoing shows conclusively that the pig trading system since
1962 was monopolised and centralised by the Livestock Trading Corporation Ltd.
Those who were disadvantaged by this system were pig raisers and live pig
wholesalers. Free-trade units, those dealers (both at slaughterhouses and
in the provinces) who bought live pigs and hired slaughtering services then
resold pork carcasses to the retailers, paid low prices to pig raisers and
live pig wholesalers. They also reduced the pig's weight before slaughtering.
The general retailers and consumers had to pay a high price because those
retailers had to purchase carcasses from the "standard retailers" of the
Livestock Trading Corporation Ltd. Consequently, these standard retailers
became middlemen instead of the Federation agent channels.

In 1969 the Pig Committee proposed that the Livestock Trading
Corporation Ltd. should operate only in slaughtering without any trading.
This proposal was accepted by the government. Therefore, during that period

the middlemen played a dominant role in pig marketing.



FIGURE 3.6

PIG TRADING SYSTEM DURING 1962-1966
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In 1975, the cabinet decided to allow the selling of pork from
municipal slaughterhouses in other provinces to the Bangkok Metropolitan Area
after passing health control regulations. The pig trading system during
the period of unrestricted area (1968-June, 1978) is shown in Figure 3.7.
At the beginning live pig prices decreased considerably (Figure 2.4), and
in an attempt to solve the problem, the cabinet passed another resolution
in that year setting up a marketing system under which the Raiser's
Cooperative was allowed to monopolise the slaughtering of pigs and prohibit
the movement of pork originating from other provinces into the Bangkok
Metropolitan Areas. This period of restricted areas started in July, 1978.

In March, 1979 the cabinet set up the pig raisers' cooperatives
at provincial levels and organised them into a national pig raisers'
cooperative to solve the problem of low farm prices. Under the new system,
the cooperatives, as the sole holder of slaughtering permits, would collect
pigs from the provincial cooperatives and supply to the Bangkok Pig Culling
Cooperative. However, problems caused by the area restriction occurred.
The reduction in the supply of pigs entering the Bangkok market resulted
in higher prices of pork and the retailers faced a loss at the controlled
price. In addition, the inefficiency of the system raised the marketing
cost which was passed to the consumers. In July, 1979 the government
allowed the transport of pigs originating in other provinces into Bangkok
areas as a temporary measure for 6 months ending December, 1979. The pig
trading system during July 1978 - July 1979 is presented in Figure 3.8.

3.6:2 Effects

The review of past government intervention (Figure 3.9) revealed
the confusion and disorder generated by government in the pig market. The

Animal Trade Control Act, the ban of pork movement from other provinces



FIGURE 3.7

PIG TRADING SYSTEM DURING PERIOD OF UNRESTRICTED AREA
(1968-June 1978 and August-December 1979)
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FIGURE 3.8

PIG TRADING SYSTEM DURING THE PERIOD OF RESTRICTED AREA
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FIGURE 3.9

PERIOD OF GOVERNMENT INTERVENTION
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into Bangkok results in a disadvantage to pig raising and trading which can
be summarised as follows:

(1) There was no comparative advantage allowed for in pig raising
during the period of restricted area. Instead of raising pigs in the
provinces where the resources can be minimised and selling pigs to other
provinces where there are no resources or where the surrounding country is
not suitable for pig raising, each province has to raise pigs to supply its
own demand due to the Animal Trade Control Act.

(2) The transportation of live pigs from oversupply areas to
short supply areas increased the cost since the pigs lost weight or became
sick which lowered their price. Furthermore, shipment cannot be done
during daytime because the heat will reduce the pigs' weight.

(3) The irregular policy for restricted or unrestricted areas
has a direct impact on live pig and carcass wholesale prices. For example,
during the period of restricted area the government gave authority in
trading live pigs and carcasses in Bangkok to the Federation of Pig Raisers
and Traders' Cooperatives (1959-1962) resulting in a monopoly in pig
marketing. The raisers could only sell pigs to the assemblers who got a
quota and retailers had to purchase pork carcasses from the agent channels
only. It seemed that this only created the opportunity for the middlemen
to depress live pig prices and raise pork carcass prices thus distorting
the real force of market demand and supply.

(4) The irregular policy for restricted or unrestricted areas
plus the controlled pork retail price may have distorted the pig cycle and
raisers' farm planning. For example when the government increased live pig
prices and pork retail prices, the raisers might respond at once by selling

all the pigs they had and increasing the number of pigs raised which would

depress the price faster than it should be.
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(5) The irregular policy of restricted or unrestricted areas has

an effect on the quantity of slaughtered animals in provincial slaughter-

houses. Such that quantity increased abruptly when the period of restricted
area was abolished. Therefore, it is necessary to increase hired labour,
fire-wood and other inputs which will enormously increase the cost. When

the government imposed the restricted area policy, the quantity of slaughtered
animals decreased to the local consumption level. Most slaughterhouses
thus had no labour for killing animals. The carcass wholesalers have to
hire their own labourers. Moreover, the irregular policy retards the
investment and improvements in the slaughtering business.

(6) According to ministerial regulations, the slaughter fee
(10 baht per head), slaughterhouses fee (15 baht per head), pig sty fee
(2 baht per head), income tax (20 baht per head) and shipping fee (10 baht
per head) are collected. These fees are fixed on a per head basis. Many
dealers try to avoid paying the fee by slaughtering pigs illegally both
inside and outside the slaughterhouses. The slaughterhouses' operators
still get the hired slaughtering revenue from either legal or illegal
slaughter and they therefore cooperate with the carcass wholesalers to avoid
paying tax and fees. The rate of illegal slaughtering is very high as can
be seen in Tables 3.10 and 3.11. During the period of restricted area only
live pigs could be transported interregionally, therefore, the supply of
pork carcasses in Bangkok was often limited which resulted in high pork
carcass prices. This high price was an incentive to slaughter and ship
carcasses illegally to Bangkok. As a result the Bangkok market, later,
became more competitive with lower pork carcass prices. However, many
problems emerged. An illegal slaughter results in lower taxes to both
government and municipality. Added to this is the public health risk of

consumption of these meats slaughtered in illegal and insanitary abattoirs
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since they have never been inspected by a veterinarian. In addition,
illegal slaughter has led to incomplete and unreliable statistics on the
livestock population and on the annual number of livestock slaughtered.

(7) The government has been employing price control schemes in
pig marketing since 1948 (Poorpongsakorn, 1980) but they are not successful.
The government sets a floor price for the raisers and a ceiling price for
the retailers. But in practice, the raisers get lower prices than the
floor price and the consumers pay higher prices than the ceiling price.

The Thai Government is aware of problems in pig marketing and has
tried to solve these through market intervention but they have never been
successful. The result has been the transference of the power of allocation
of resources by the pricing mechanism to political power. The government
does not really understand the market price adjustment and has no definite
and long-term planning strategy which will not interfere in the price
mechanism. Thus, the government must re-examine its role in this particular

area if desirable development of pig marketing is to happen.
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CHAPTER 4

THE ANALYTICAL FRAMEWORK AND METHODOLOGY

The main purpose of this thesis is to investigate the Thai pork
market using the concept of market integration and to suggest that market
integration can be used as a proxy to indicate the degree of competition
in that market. In this chapter, I emphasize the use of price data to
analyze the relationship between the various pig and pork markets.

Like most third world countries, there is very little published
information in Thailand on the flows of commodities between markets.
However, reasonably good price data is available and for this study I have
used the monthly wholesale prices of live pigs and pork carcasses for the
period 1969-1979 as collected by the Ministry of Commerce in Thailand.
This data has already been set out in Table 2.12 and graphically in
Figures 2.4 and 2.5.

4.1 Interregional Marketing Theory

Interregional marketing theory seeks to explain the pattern of
exchange of goods between economic regions. An economic region is defined

by Grether (1950:11) as:

a relatively large geographical area with the following
four characteristics:

1. it has more than one centre of economic control,
2. it has greater internal homogeneity than would
be present if it were merged with other contiguous

areas,
3. it exports a characteristic group of products to
other areas, and

4. it imports the characteristic products of other
areas.

The interregional marketing theory presented by Grether predicts

that commodities will be exchanged between regions if there are effective



reciprocal demands for the commodities of the regions and if there are
opportunities for either absolute or comparative advantages. An absolute
advantage exists when consumers in one region want commodities which
cannot be produced locally but can be purchased from other regions. A
comparative advantage exists among regions when there are regional
differences in costs, prices, sales facilities and products.

Schwartz (1963:72) in referring to Grether's theory said:

Under conditions of pure competition,...goods
would move between regions only if there were
price differences large enough to cover trading
and handling costs and necessary profits.
Marketing under these conditions would ultimately
result in price differences between the trading
regions which differed only by the amount of
transfer costs. This result would materialize,
according to the theory, because demand would
expand in the exporting region, thus raising
prices there. In the importing region prices
would drop because of increased supplies.

The volume of goods marketed interregionally depends on the following
factors (Vaile, Grether and Cox, 1949):

(1) The relative inequality of regions with respect to supplies
of factors of production. Regions will tend to export products they can
produce by using resources that are abundant and cheap within their regions.

(2) The relative prosperity of regions. Ceteris paribus, regions
with high total and per capita incomes will tend to generate more trade than
poor regions.

(3) The strength of the reciprocal demands among regions. There
will be a large total volume of trade if two trading regions have a strong
demand for each other's characteristic products.

(4) The relative effectiveness of internal competition. The

basis for interregional marketing should normally be stronger when competition

within regions is active and effective.
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The price relationships between separated markets can be used to
assess the degree of market integration. Under perfect competition, the
law of one price (LOOP) exists (Kohls and Uhl, 1972). This law states
that under certain conditions all prices within a commodity market will be
uniform, after taking into account the costs of adding place, time and
form utility to products within the market. For example, if the Thai pork
market were perfectly competitive, and transport costs were zero, the price
of pork in different regions would be the same.

One way of presenting this, from a theoretical viewpoint, is to
consider a "supplying region" and a '"consuming region', between which there

is a constant transportation cost for that product:

Price Price

0 quantity 0 quantity

(a) Supplying Region (b) Consuming Region

Price

P e T e

D

0 quantity

(e) Combination of Demand and Supply Curves of Both Regions



In such a model, whatever changes occur in the demand schedule
(in the consuming region), or the supply schedule (in the supplying region)
there will always be a constant margin between the consumer price and the

farm price equal to transportation costs.
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For less than perfectly competitive markets, still:

Pf =: £ (it Pc)

where t now includes all marketing costs between the two markets. In a
very simple form, this relationship is the basis of margins analysis models.
Also, as in the Thai pork market, each region may be both supplying and
consuming, with flows of the product sometimes going different directions
at different times.

However, as has been explained above, any analysis involving
transport and marketing costs (t) is very difficult in low income countries
both because of the complexity of the marketing channels and because the
necessary data on marketing margins is unreliable or unavailable. One
possible method of analysis, and this is the one examined in this thesis
is to focus on the prices in the two markets, rather than the marketing margin.

In the ideal case, where marketing costs between the two markets
are constant, there would also be a constant relationship between the prices

in each market, or for the less than perfectly competitive case:

Pf = f (Pc)



118

One would expect that, for any two markets, the closer the
relationship between the prices in each market, the greater the degree of
competition between those markets. This also corresponds to the concept
of market integration. For example if the consumer price in Bangkok were
to increase by 1 baht/kg. there also will be an increase in the price of
pork in the North and Northeast region of Thailand. These prices are tied
together and will move together when the markets are perfectly integrated.
High levels of market integration also imply high levels of competition
in the marketing, transporting, processing and retailing of that product.

4.2 Model Specification

There are various methods for measuring the relationship existing
between economic variables such as the price relationship outlined above.
Ordinary least square regression analysis is one of the most commonly
employed methods in estimating the relationship in econometric models
because of its simplicity and it will be used here in the first instance.

Even a priori knowledge suggests that there exists a very complex
relationship among markets, and that there are links of varying strength
between different markets. One possible way of testing market integration
is therefore by means of the simple price linkage model using regression

analysis.

4.2.1 Price Linkage Model

Since Bangkok is the major market for pork, prices in the Bangkok
wholesale market are commonly used as the basis for price negotiations between
merchants and farmers and among traders. For example, Pollak (1974) suggests
that (in the case of oilseeds) the Bangkok wholesale price to a large extent
determines price levels in upcountry markets. I have therefore specified

the estimating equations with upcountry prices as dependent variables. The
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equation for live pig and pork carcass are considered separately and are

of the forms:

WNL = f (WBL, WNEL)

WNEL = f (WBL, WNL)

WNS = f (WBS, WNES)

WNES = f (WBS, WNS)

where

WBL = wholesale price of live pigs in Bangkok (B/kg.),

WNL = wholesale price of live pigs in the North region (B/kg.),

WNEL = wholesale price of live pigs in the Northeast region
(B/kg.),

WBS = wholesale price of pork carcass in Bangkok (B/kg.),

WNS = wholesale price of pork carcass in the North region
(B/kg.),

WNES = wholesale price of pork carcass in the Northeast region
(B/kg.) .

Since there are seasonal influences in the price data (as discussed
in Chapter 2), seasonal dummy variables for monthly data are also included

in the equation. The regression model can therefore be expressed as:

WNL = f (WBL, WNEL, D)
WNEL = f (WBL, WNL, D)
WNS = f (WBS, WNES, D)
WNES = f (WBS, WNS, D)
where D = dummy variables for 11 months (January to November).
The other variables are as previously defined. The absolute value

of monthly wholesale prices of both live pigs and pork carcasses were used in

the model. Lagged variables were also included in the model to test whether



lagged prices explained more of the relationship than unlagged prices since
price movements in one region may lag behind the other regions. The

following one month lagged functions were included:

WNL, = f (WNEL__,, WBL_ ., WNL_ ) (4.1.5)
WNEL = f (WNL__ , WBL_,, WNEL ) (4.1.6)
WNS, = £ (WNES__,, WBS__,, WNS_,, WNEL_,,

WBL, ., WNL__ ) (4.2.5),(4.2.7)
WNES = f (WNS__,, WBS_ ,, WNES ., WNL_,

WBL ., WNEL ) (4.2.6),(4.2.8)

Reference numbers for each function refer to the equation numbers
in Tables 4.1 and 4.2.

4.2.2 The Results

The regression results for live pigs after correction for auto-
correlation are presented in Tables 4.1 and 4.2. It is evident from the
results that R2 is very high in every equation (range 0.9720 - 0.9885).

From this one, one could conclude that wholesale price of live pig and pork
carcass in the North and Northeast region are therefore tightly and
positively linked to the wholesale price of live pig and pork carcass in
Bangkok. This result appears to indicate a very high degree of integration
between all these markets. But a consideration of possible statistical
biases leads us to doubt the validity of the test and to explore alternative
techniques.

The demand for live pigs is a derived demand for pork carcasses

and the supply for pork carcass is in turn a derived supply for live pig.

These derived demand and supply schedules change when there are changes in



TABLE 4.1
REGRESSION RESULTS FOR LIVE PIGS

) Dep. . _ i i 2 =2
No Vap, Const. WNEL! WNL[ WBLt UNEL{_1 Hth_l H'BLE_1 Jan Feb Mar Apr May June July Aug Sept Oct Nov R R SEL D.W
1 WL, -0.450 0.822" - o214 - = - = = = - - - - - - - - 0.9813 0.9810 0.6526 2.1586
(0.820)0.105) (0.867)
2 WNEL_ 8.909 -  0.193" 0.109"" - = = = e - - - . - - - - - 0.9875 0.9873 0.4276 2.0755
(2.181) (0.048) (0.055)
i WNL_ -0.347 0.853* - 0.232* - - - 0.128 0.275 0.086 -0.095 -0.013 0.239 -0.146 0.038 0.193 0.190 0.101 0.9826 0.9806 0.6591 2.1617
(0.946)0.113) (0.093) (0.215) (0.279)(0.320) (0.345) (0.358)(0.361)(0.358)(0.344)(0.317)(0.274)(0.207)
*
4 JNEL[ 0.793 - 0.198* 0.146 - - - 0.013 0.134 0.162 -0.105 -0.141 -0.160 -0.188 -0.181 0.116 0.134 0.148 0.9885 0.9872 0.4222 2.1091
(0.906) (0.050) (0.057) (0.130)(0.201)(0.248) (0.275) (0.291)(0.297) (0.291)(0.272)(0.245)(0.199) (0.129)
* *
5 NNL[ -1.024 - - = 0.735 = 0.405 = & = E = = = = = = - 0.9798 0.9785 0.6951 2.1480
(0.525) (0.107) (0.092)
*
6 WNEL 10.178 - - = = 0.071 0.145 = = = = % = % = = = & 0.9868 0.9866 0.4422 2.1182
(2.476) (0.049)(0.056)
Note: Figures in the parentheses are standard errors and the significance level using the t-test are indicated by asterisks which

®

* &

= significant at 1 per cent level

= significant at 2.5 per cent level
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TABLE 4.2

REGRESSION RESULTS FOR PORK CARCASS

.Np —, i = T = =
v Const. WNEL WNL WL WNES s Wi \ 3 = — =
at. ¢ T ¢ BS WNEL -1 WNL -1 UBL‘ 1 IINSS"l n&b‘.l uus‘_l Jan feb Mar Apr May June July Aug Sept Oct Nov. Rz R1 STE 0w
“NS. 8.599 0. 7" 0.313° o.on” - - e 5 : = x . . N i : s
(2:567) (0,162} (0.096). (0.096) - - 8 = - = - = = = 0.9865 0.9862 0,703 2.008:
NES, 2,312 0,390 0.3577 - - 0.100 - = - : =
(0:572) (0.092) (0.141) (0.0901) . ) = E = = = - - - = 0.3865 0.9862 0.701% '1.0168
=NS,  8.843 0.378° 0,608 - - . N ~
e e - - - 0.976  0.361 0.&3% 0.33% 0.410 0.250 0.490 0.641 0.257 0.212  U.i76 0.9874 0.9860 07066 }.99%4
(0.215)  (0.26) (0.131) (0,361) (0.377) (0.372) (0.372) (0.353) (0.323) (0.273) (0.208)
SNES_ 12.430 0.475 = = = S _ _ ~ o
(3.507) (0.116) = > - 0.131  0.1% 0.215 0,55 0.490 0.647 0.92) 0.628 0.305 0.245  0.148 0.9736 0.9709 0.6831 2 0045
(0.207) (0.22%) (0.319) (0.3¢7) (0.362) (0.365) (0.356) (0.30) (0.312) (0.269) (0.200)
“NS, 10.632 - - = 2’ = - 4 2016 " i
(3.378) 2-DA6:E 13308 2 . - - = = - - - < - 09844  0.9862 0.7562 2.0001
<NES, 0.189 2 - - . .
. = = > - 0.08¢"  0.93) - — = 3
(0.296) - - = = - - - - . 0.9700 0.9695 0.701&4 1.8253
(0.029) (0.031)
- .
NS 8. - - - = - 0.322  0.19% 0.217 < < - 0,402 0.213 0.195 0.09 o .
: 221 5 3 .308 0.335  0.43 0.731 0.619 0.2¢6 0,050 0.9858 0.981 0.7571 1.9993
(3.355) (0.163)  (0.105)(0.103) (0.232)  (0.312) (0.355) (0.385) (0.405) (0.410) (0.400) (0.389)  (0.357) (0.306) (0.221)
- ..
g ” = = = 3 3 - 5 0.09¢ 0. S 4 -
SNES, 17.15) (0,222) . g:;) 0,758 ~ 0.163 0.079 1.00¢ 0.900 1.450 2,428 1,938 1,270 0.015  0.276 0,9720 0.9689 0.7092 1. 9801
(4.839) : (0.215) {0 294) (0.3)5) (0.365) (0,.381) (0.386) (0.179) (0.366)  (0.339) (0.285) (0,206)

Figures in the parentheses are standard errors

= significant at 1 per cent level

« significant at 2.5 per cent level

and the sigaificance level using the t-test are indicared hy asterisks which

—_———
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the primary demand and supply. In any relatively free market, demand and
supply may change frequently and in any market at any time. It is difficult
or impossible to tell which change occurs first and hence in which direction
causality runs. In this case the regression analysis should not normally

be employed because it can only be used where the effects on one dependent
variable result from changes in one or more predictor or explanatory
variables (Pindyek and Rubinfeld, 1976). Koutsoyiannis (1981:20) gave an

example of a supply function to explain the simple linear regression model:

Yi = b0 eh bl Xi

and notes that "This form implies that there is a one-way causation between
the variables Y and X: on which those variables are based'.

Hence, regression analysis is not an appropriate tool to measure
market integration and may give spurious results.

4.2.3 Correlation Analysis

Correlation analysis is a method used in measuring the relationship
existing between variables which does not assume a causal relationship.
The regression hypothesis assumes one variable dependent on the other but
correlation treats both variables symmetrically asking only whether two
variables do or do not habitually move together - Correlation asks and
answers a much less demanding question than does regression. Therefore,
it is preferred to regression analysis whenever the flow of dependence
between two variables is theoretically unclear (Kane, 1969).

In studying market integration correlation analysis is more
convenient and possibly more powerful than margins analysis since it requires

only price data which are normally more readily available and more reliable

than cost and margins data. I have already defined market integration as

the interrelationship between markets (Lele, 1967) . Since correlation



analysis measures the degree to which any two series move in a sympathetic
manner it is, therefore, an appropriate tool for examining integration
between two or more markets.

In this model, 132 monthly price observations are classified into
2 groups:

(1) The period of unrestricted area, comprising 119 observations
and covering January 1969 - June 1978 and August - December 1979 when the
government prohibited the shipment of pork carcasses originating in upcountry
provinces into Bangkok.

(2) The period of restricted area with 13 observations, covering
July 1978 - July 1979 when the area restriction was abolished.

We would expect that the interrelationship between the various
sectors of the Thai pork markets in these 2 periods to be different due to
a change in market structure which created a marketing monopoly during the
first period and was competitive during the second period. The degree of
market integration during the period of area restriction would be expected
to be less between the Bangkok and upcountry carcass markets than during
the period of area unrestriction.

Correlation matrices of monthly wholesale prices of live pigs and
pork carcasses in markets in three regions of Thailand using absolute data
are presented in Tables 4.3 and 4.4. For the period of unrestricted area,
correlation coefficient is very high (close to 1) in all cases, while for
the period of restricted area, some correlation coefficients are lower.
Nevertheless all are high and significant. This could lead one to conclude
that there is high correlation (and, therefore, integration) between virtually
all sectors of the market.

However, under theoretical grounds we should correct this absolute

price data by using first differences to calculate a correlation matrix.



125

TABLE 4.3

CORRELATIONS BETWEEN MONTHLY WHOLESALE PRICES
OF LIVE PIGS AND PORK CARCASSES IN MARKETS
IN THREE REGIONS OF THAILAND DURING JANUARY
1969 - JUNE 1978 AND AUGUST - DECEMBER 1979

USING ABSOLUTE DATA

'UNRESTRICTED AREA'

WBL WBS WNL WNS WNEL WNES

WBL 1.0000 0.9386 0.9476 0. 9573 0.9626 0.9409
(XXX) (0.000) (0.000) (0.000) (0.000) (0.000)

WBS 1.0000 0.9620 0.9628 0.9289 0.9742
(XXX) (0.000) (0.000) (0.000) (0.000)

WNL 1.0000 0.9533 0.9517 0.9610
(XXX) (0.000) (0.000) (0.000)
WNS 1.0000 0.9657 0.9723
(XXX) (0.000) (0.000)

WNEL 1.0000 0.9490
(XXX) (0.000)

WNES 1.0000

(XXX)

Notes: a n = 119

b Figures in the parentheses are significant. The results of
the significance tests follows the SPSS convention of presenting
the probability that the observed price correlation coefficient
could have occurred in a sample derived from populations whose
prices were unrelated. Thus a level of significance given as
0.0000 means that under the null hypothesis that the probability
of the observed correlation occurring when the prices were
actually uncorrelated, was no greater than 0.00005.  Any
significance probability above 0.05 would satisfy the normal
convention of 957 confidence. All our correlation coefficients
between 0.99 and 0.60 satisfy this test. No correlation
coefficients below 0.59 satisfied the 95% confidence level test.



126

TABLE 4.4

CORRELATIONS BETWEEN MONTHLY WHOLESALE PRICES OF LIVE
PIGS AND PORK CARCASSES IN MARKETS IN THREE REGIONS
OF THAILAND DURING JULY 1978 - JULY 1979 USING ABSOLUTE DATA

"RESTRICTED AREA'

WBL WBS WNL WNS WNEL WNES

WBL 1.0000 0.6263 0.6653 0.7865 0.7482 0.6864
(XXX) (0.011) (0.007) (0.001) (0.002) (0.005)

WBS 1.0000 0.9625 0.8308 0.7062 0.9137
(XXX) (0.000) (0.000) (0.003) (0.000)

WNL 1.0000 0.8624 0.7966 0.8974
(XXX) (0.000) (0.001) (0.000)

WNS 1.0000 0.9397 0.9394
(XXX) (0.000) (0.000)
WNEL 1.0000 0.8178
(XXX) (0.000)
WNES 1.0000

(XXX)

Notes: a n = 13

b See Table 4.3.

One reason is that absolute price data is statistically unmanageable and
using absolute price values for regression or correlation analysis can
result in spuriously high r or r2 for the following reasons:

(1) Price movements are relatively small in comparison to the
absolute price so that a regression or correlation model based on absolute

prices is insensitive to price changes unless they are very large in

relation to the absolute price.

(2) Long price trends and seasonal and cyclical price movements

may result in biases.
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Foote (1952:285-6) mentioned the usefulness of using first

differences:

Other cases in which first differences are useful are

those in which strong trend factors tend to overshadow

the effects of the economic variables..., cases in which

two variables are more closely associated with an

unsuspected or unrealized third factor than with each

(in which case use of actual data may give a spurious

degree of correlation because of trend factors

affecting the third factor and in turn the other two

variables), cases in which two logically necessary

independent variables are more highly correlated with

each other in terms of actual data than of first

differences..., and cases in which the residuals from

the final analysis are serially correlated when the

analysis is based on absolute data but are not when it

is based on first differences.

Further, the use of first differences will reduce (although not
eliminate) the biases mentioned above caused by trend, seasonal and cyclical
factors. Therefore, the analysis based on first differences, if properly
handled, should give considerably more reliable results than the analysis
based on absolute price.

Correlation matrices using the first difference of monthly wholesale
prices of live pigs and pork carcasses in markets in three regions in Thailand

were, therefore, calculated and the correlation matrices are presented in

Tables 4.5 and 4.6.

The correlation coefficients in these matrices show far wider
variations in correlation coefficients than those in Tables 4.2 and 4.3
calculated on absolute prices although they do not show the high levels of
integration between all markets (except the wholesale markets of live pigs
and pork carcasses in Bangkok (r = 0.8171) during the area restriction
period). Therefore, these results are unsatisfactory.

However, there are arguments that using first differences in time

series data is not appropriate. The first argument is a first difference

and is the difference between any observation and the preceding observation.
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TABLE 4.5

CORRELATIONS BETWEEN MONTHLY WHOLESALE PRICES OF
LIVE PIGS AND PORK CARCASSES IN MARKETS IN THREE
REGIONS OF THAILAND DURING JANUARY 1969 - JUNE 1978
AND AUGUST - DECEMBER 1979 BY FIRST DIFFERENCES METHOD

"UNRESTRICTED AREA'

WBL WBS WNL WNS WNEL WNES
WBL 1.0000 0.4211 0.3643 0.2926 0.4670 0.1203
(XXX) (0.000 (0.000) (0.001) (0.000) (0.097)

WBS 1.0000 0.1933 0.1591 0.2170 0.1086
(XXX) (0.018) (0.043) (0.009) (0.121)

WNL 1.0000 0.4907 0.5183 0.1117
(XXX) (0.000) (0.000) (0.114)

WNS 1.0000 0.4369 0.1826
(XXX) (0.000) (0.024)
WNEL 1.0000 0.3351
(XXX) (0.000)
WNES 1.0000

(XXX)

Notes: a n = 118
b See Table 4. 3.

It is positive (+) if the succeeding observation is the larger of the two
and negative (-) if the succeeding observation is the smaller of the two.

If a series is random, approximately half the signs of the first differences
should be positive and half negative, in random order (Sprowls, 1955) .

Again with time series data a period of general inflation will lead to a

series of positive first differences and hence an apparent relationship even

between two unrelated series.



CORRELATIONS BETWEEN MONTHLY WHOLESALE PRICES OF
LIVE PIGS AND PORK CARCASSES IN MARKETS IN THREE

TABLE 4.6

REGIONS OF THAILAND, JULY 1978 - JULY 1979 BY
FIRST DIFFERENCES METHOD

"RESTRICTED AREA'

1129

WBL WBS WNL WNS WNEL WNES
WBL 1.0000 0.8171 0.4047 0.0143 0.1345 0.0619
(XXX) (0.000) (0.085) (0.482) (0.331) (0.420)

WBS 1.0000 0.4739 0.3874 0.0763 0.1286
(XXX) (0.051) (0.130) (0.402) (0.338)

WNL 1.0000 0.1018 0.2780 0.2956
(XXX) (0.370) (0.179) (0.163)

WNS 1.0000 -0.4889 0.0935
(XXX) (0.045) (0.381)
WNEL 1.0000 -0.1353
(XXX) (0.330)
WNES 1.0000

(XXX)

Notes: a n = 13
b See Table 4.3.

Secondly, using amounts of change by first difference results in

the loss of one pair of values, although this is less of a problem where

the number of observations is large.

Thirdly, if the trend is non-linear, the first differences of

values fluctuating around that trend will still contain a trend element.

This trend element could even be in the opposite direction to the original

trend (Croxton, Cowden and Klein,

1967) .
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To avoid some of these problems this thesis takes the point of
view of Croxton and Cowden (1955) quoted in Blyn (1973:56) that "time
series correlations should be restricted to residuals remaining after the
trend and seasonal components have been removed".

Trend and seasonal components influences most aspects of
agriculture. The trend can reflect a rising demand caused by population
increase, or rising real (or money) incomes throughout the region, and
changes in supply during the year reflect the climatic pattern. Blyne
(1973:56) also stated that:

If the trend components of the different series were

isolated, they would be found to have perfect

correlation, r = 1.0, an element therefore tending

to boost correlation coefficients based on raw series;

the same would be true for the seasonal component.

Accordingly, a residual approach is the next step applied in the
correlation analysis. The trend and seasonal elements of each price series
was removed and correlation matrices calculated using the residuals. In
using this method, we are not regressing prices directly on other prices
(a method rejected above) but regressing each price series on a time trend
are a set of seasonal dummies to remove trends and seasonality from all the
price series. This process 'purifies' the various price series and allows
us to make more appropriate influences from the correlation analysis, as
suggested by Blyne (1973). The residual data are presented in Table 4.7.
The results using this method are presented in Tables 4.8 and 4.9 and the
ranks of correlation coefficients in Tables 4.10 and 4.11.

How well the markets are integrated can be established by examining
the extent to which prices in those markets are related. In perfectly
integrated markets with constant transportation costs and perfect market

information the correlation one expected between prices would be 1.0. In

practice we expect values below that level.



TABLE 4.7

RESIDUAL VALUE OF WHOLESALE PRICES OF LIVE PIGS AND PORK CARCASSES

IN THE NORTH, NORTHEAST AND BANGKOK REGION 1969-1979

a

WBL wBs? wNL2 wns? wNEL? WwNES®
L 3468559784001 . 500000004000 407657624001 301624074001 678485364001 « 3462718314001
S44888+001 .43368087-018 .378384894001 V302169534001 . 6877580914001 . 37408194 +001
3473779461001 -.17347235-017 .375112154001 .31335134£001 TT.69448536+4001 . 344900134001
.35810524+4001 -.26020852-017 . 385475804001 V356351344001 V711576264001 V3382463764001
2315741604001 -,17347235-017 . 397930344001 .316714974001 L624849004001 V3092463741001
T.37874160+001 —.17347235-017 315203077001 . 26925043+001 L 6B8A57486274001 V285445574001
2766504694001 -,17347235-017 . 309203084001 L 2890784614001 L 65375809+001 245627394001

s 262196154001
235468874001
2261596154001
21044888+001

+ 1448466004001
V114275104001
L 1086R4194001
9041144624000
92047825+000
TU750478324000
LAS9SGP 1T OO
115022371 +000
=, 5322485064000
-.111497624001
-, 127224704+001
-.150133981001
-.1838277&+001
10?186’4001

'““1§ 09581001

_':38"18 \1 \ }’\01
-, 244564574+001
- . 26264554001
- . 208734854001
-.22519139+001
S AP1918574001
-.230191294001
-, 229918664001
-, 243827741001
-, 240521544001
-.272612454001
Z.27270336+001
-, 287976074001
-, 331339721001
-.3460339724001
- 285430624001
-,29088517+001

«300559781 001

-.86736174-018
86726174-018
.43368087-018
.433468087-018

1500000004000

500000004000
LA33468087 018
-.17347235--017
26020852017
—.17347*14 017
A7347935-017
V17347235017
LB67365174-018
86736174-0180
.433468087-018
.433468087-018
500000004000
. 500000004000
L A3368087-018
- 17347235-017
26020852-017
—.1754725J—017
- v17347235-017
-, 17347235-017
. 86736174-018
86739174 018
42348087-018
.43368087-0183
~.50000000+000
+50000000+000
. 433468087018

T17347235-017

~.26020852-017
-+17347235-017
-, 17347235-017
-417347235-017

sraskaclias 0t

«333112174001
« 225112174001
145657624001
164021254001

1232293974001

v230715534+000
LB2720823+000
e 3752609264000
748892728+000
7769557151000
813829961000
126382994001

’..

- 1504739214001

2064739204001
"669”8440001
. 2564814001
_6OJ9J081001

=~ 253514524+001

258787254001

262059974001
-331u?6 3001
248241794001
L 2599692074001
201962054001
1210899274001

22514511001
. 318150884001
« 315878154001
+ 309100594001
. 322373314001
53:764605|001
V296282404001
.3138“78J+001
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2555124001

y ~-27164604+Q91

262059971001

V251169524001
« 205533174001
186351344001
1466533164001
149078621001
972265254000
cA&7719834000
752538004000
219537951000
503174424000
LA31371041000
+ 413189261000
HA22801 34000
v 17986438+001
« 1440446174001
1708643714001
2201318924001
249171004001
V260625554001
. 288433744001
H7443723+001
L 292080104001
+ 3045345644001
207716474001
-"’0’3"55)0Q1

.25&445/;0001
2422461934001

L 230716464001
£ 247568551001
232023104001
’”'63641’vcoo1
<198841264001
-2 212477654001
-,25393218+001
-.21311401+001
-.20502309+001

4617121734001
175394464001
170576274001
139212644001

134758094001
25155584000

576064 711000
318791994000
1150647204000
LA12117029000

L 1178480, 4001
03575344001
108293521001
1087257146 +001
111211704001
L 209454234001
2351181514001
346454271001
VARV Z6IIIN00L
374050524001
J3PRILIZ4001
.41018150+001
. 409817881001
L357545134001
362363324001
V359726964001,
+355181514001
v 452424044001
L 389151314001
- 389324044001
- 370333134001
-.3B8706040+001
-, 397333124001
~+428151314001
-, 4647874684001

2064627394001
« 198809224001
-169‘1&300”0'

146008192540
.124/1h3100/1
»471564654+000
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‘O’L4t

27298085400

HO40 B AW B0

L1 3193434400
Eneranal

R WA e
» 18¢
LA85A7990

2178435,

253405237

."76041’HIWL

SDADD

) \
BPIFeg wi]
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v 21 649 E284 000
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TABLE 4.7 (Cont'd)

WBL

WBS

WNL

WNS

WNEL

WNES

-. 3064612444001
-, 215885174001
-.304612444001
—}3065:153+001
29421531+001
262306234001
274359713+4001
2884669854001
265033494001
231033494001
-4412441+001
241578954001

= 18930622¥001

-.715789604000
-.593062254000
-, 642153191000
~.22909086+000
_+35000007+000

.12090909+001

240636341001
.31°“7ﬂ74+001
LA09272724001
+ 948277654000
. 127555054001
.141171394001

TUI5PITIA0F00T

.12410048+001
.11564594+001
T.79918678+000
L 636459424000
.60918669+000
TLa8009581+000
.13315816+000
.42249018-001
T121339923-001
-.32138738+000
-,495023814000

- 86736174-018
.433468087-018
.43368087-018

- .50000000+000

. 500000004000
.113b8087 018

'4.‘7347°3J =017

«26020852-017
~.17347“34 017
-.17347235-017
~+17347235-017
-.86736174-018

~186736174-019

.433468087-018
+43368087-018
-.50000000+000
.50000000+000
A3368087-018

TI.173a7235-017

26020852-017
.17347”34 017
- .17347235-017
-.17347235-017
26020852-017
~+17347235-017

~.17347235-017
-.86736174-018
. B67356174-018
.433468087-018
.43368087-018

+ 500000004000
+50000000+000
.433468087-018
.17347235-017
£ 26020852-017
_~.17347235-017

T A7347E35-017

3005148

-, 217646044001
-, 278100584001
- 273736951001
-0 271464224001

-~ 3646866 L+001
~ 377959384001

T -.383232104001

-.351868474001
~+.30741393+001
296141214001
-.30314120+001
=+ 2922232124001

SU150332127001

-, 133686654001
129323024001
~.12705029+001
332727364000
1514545424000
156181804001
329545444001
. 450000004001
528272724001
144423614001
.216787244001
. 273241784001
74001
244514514001
209423614001
844236094000
~.81030931+000
~.76667298+000

T =U146394584001

-.211617014001
-.23888975+001
-.234162464001
-.379798814001
-.,384344294+001

=, 745023787000
-,48593282+000
-,11304783+001
=.124775114001
-.106047834001
-.997751084000

=.10668418+001
-.11437798+001
-.11344887+001

Z.160555781001

-.119832514001
-.961961494000

T 17347235-017
-.17347235-017
-.86736174-018
-.86736174-018
.433468087-018
.43368087-018

500000004000
.43368087-018
— 17347235-017
.26020852-017

-.17347235-017

T-.500000004000 -

TT=.3B3071551001

-.51107154+001
~.655162454001
—.363:6?474001
261617004001
.31ﬂﬂ 3374001
-.32998064+oo1
= 1520308+001
‘.16147JBO!001

T =L 1846748541001

-.175364894001
172920354001

235659464001
L 247841284001
s 2414659474001
-, 259114014001
2689646091001
248420641001
219238831001
“.188"380Jf001
17B7u18+001
5432973+001
~09411a6f001
2314204641001
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TABLE 4.8

CORRELATIONS BETWEEN MONTHLY WHOLESALE PRICES OF LIVE
PIGS AND PORK CARCASSES IN MARKETS IN THREE REGIONS
OF THAILAND DURING JANUARY 1969 - JUNE 1978
AND AUGUST - DECEMBER 1979 BY RESIDUAL METHOD

'UNRESTRICTED AREA'

WBL WBS WNL WNS WNEL WNES

WBL 1.0000 0.0007  0.8928 0.8979 0.9133 0.8915
(XXX) (0.497)  (0.000) (0.000) (0.000) (0.000)

WBS 1.0000 -0.0078  -0.0034 0.0008 0.0026
(XXX) (0.466) (0.485) (0.497) (0.489)

WNL 1.0000 0.8509 0.8603 0.8936
(XXX) (0.000) (0.000) (0.000)

WNS 1.0000 0.8996 0.9426
(XXX) (0.000) (0.000)
WNEL 1.0000 0.8573
(XXX) (0.000)
WNES 1.0000

(XXX)

Notes: a n = 119
b See Table 4. 3.

Both the period of unrestricted and of restricted area are analysed
and the results are set out in Figures 4.1 and 4.2 which show these linkages
by lines whose width is proportional to the correlation coefficients.

4.2.4 The Results

I have hypothesized that a high correlation coefficient between
pairs of markets is an indicator of a high level of market integration.
Wholesale prices for live pigs in markets in the three regions

were highly and positively related (r values ranging between 0.9133 and 0.8603)
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TABLE 4.9

CORRELATIONS BETWEEN MONTHLY WHOLESALE PRICES OF LIVE
PIGS AND PORK CARCASSES IN MARKETS IN THREE REGIONS
OF THAILAND, JULY 1978 - JULY 1979 BY RESIDUAL METHOD

'"RESTRICTED AREA'

WBL WBS WNL WNS WNEL WNES
WBL 1.0000 -0.0638 -0.4261 -0.3213 -0.3875 -=0.4351
(XXX) (0.418) (0.073) (0.142) (0.095) (0.069)

WBS 1.0000 0.1470 0.0653 -0.0293 -0.0507
(0.316) (0.416) (0.462) (0.435)

WNL 1.0000 0.8152 0.7698 0.8668
(XXX) (0.000) (0.001) (0.000)
WNS 1.0000 0.9068 0.8740
(XXX) (0.000) (0.000)
WNEL 1.0000 0.7708
(XXX) (0.001)
WNES 1.0000

(XXX)

Notes: a n = 13
b See Table 4. 3.

during the period of unrestricted area (Figure 4.1). (Note on the levels
of significance used, is included as a note to Table 4:3.)

The correlation between pork carcass wholesale prices in the
North and Northeast region in the same period also showed the close
relationship to the wholesale prices of live pigs in Bangkok (r values were
0.8979 and 0.8915 respectively) (Figure 4.1). These high correlations
between markets suggested well integrated and efficient markets.

There are many factors which might explain this high degree of

market integration between sections of the pork market in Thailand. Firstly,
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RANKS OF CORRELATIONS BETWEEN MONTHLY WHOLESALE

PRICES OF LIVE PIGS AND PORK CARCASSES IN
MARKETS IN THREE REGIONS OF THAILAND DURING

JANUARY 1969 - JUNE 1978 AND AUGUST - DECEMBER 1979

'UNRESTRICTED AREA'

Markets Correlation Significance
Coefficient

First Difference Method

1. WNEL-WNL 0.5183" 0.000
2. WNS-WNL 0.4907% 0.000
3. WNEL-WBL 0.4670% 0.000
4. WNEL-WNS 0.4369% 0.000
5. WBS-WBL Q4211 0.000
6. WNL-WBL 0.3643% 0.000
7. WNES-WNEL 0.3351" 0.000
8. WNS-WBL 0.2926 0.001
9. WNEL-WBS 0.2170 0.009
10. WNL-WBS 0.1933 0.018
11. WNES-WNS 0.1826 0.024
12. WNS-WBS 0.1591 0.043
13. WNES-WBL 0.1203 0.097
14. WNES-WNL 0.1117 0.114
15. WNES-WBS 0.1086 0.121
Residual Method

1. WNES-WNS 0.9426* 0.000
2. WNEL-WBL 0.9133% 0.000
3. WNEL-WNS 0.8996: 0.000
4. WNS-WBL 0.8979 0.000
5. WNES-WNL 0.8936 0.000
6. WNL-WBL 0.8928: 0.000
7. WNES-WBL 0.89157 0.000
8. WNEL-WNL 0.8603" 0.000
9. WNES-WNEL 0.8573" 0.000
10. WNS-WNL 0.8509 0.000
11. WNES-WBS 0.0026 0.489
12. WNEL-WBS 0.0008 0.497
13. WBS-WBL 0.0007 0.497
14. WNS-WBS -0.0034 0.485
15. WNL-WBS -0.0078 0.466

Note: * = significant at 5% level



TABLE 4.11

RANKS OF CORRELATIONS BETWEEN MONTHLY WHOLESALE
PRICES OF LIVE PIGS AND PORK CARCASSES IN
MARKETS IN THREE REGIONS OF THAILAND DURING

JULY: 1978 = JULY: 1979

"RESTRICTED AREA'

Markets Correlation Significance
Coefficient
First Difference Method
1. WBL-WBS 0.8171% 0.000
2. WBS-WNL 0.4739 0.051
3. WBL-WNL 0.4047 0.085
4. WBS-WNS 0.3374 0.130
5. WNL-WNES 0.2956 0.163
6. WNL-WNEL 0.2780 0.179
7. WBL-WNEL 0.1345 0.331
8. WBS-WNES 0.1286 0.338
9. WNL-WNS 0.1018 0.370
10. WNS-WNES 0.0935 0.381
11. WBS-WNEL 0.0763 0.402
12. WBL-WNES 0.0619 0.420
13. WBL-WNS 0.0143 0.482
14. WNS-WNEL -0.4889 0.045
15. WNEL-WNES -0.1353 0.330
Residual Method
1. WNEL-WNS 0.9068% 0.000
2. WNES-WNS 0.8740: 0.000
3. WNES-WNL 0.8668 0.000
4. WNS-WNL 0.8152* 0.000
5. WNES-WNEL 0.7708 0.001
6. WNEL-WNL 0.7698 0.001
7. WNL-WBS 0.1470 0.316
8. WNS-WBS 0.0654 0.416
9. WNEL-WBS -0.0293 0.462
10. WNES-WBS -0.0507 0.435
11. WBS-WBL -0.0638 0.418
12. WNS-WBL -0.3213 0.442
13. WNEL-WBL -0.3875 0.095
14. WNL-WBL -0.4262 0.073
-0.4352 0.069

15. WNES-WBL

Note: * = significant at 5% level



FIGURE 4.1

DEGREE OF CORRELATIONS BETWEEN MONTHLY WHOLESALE PRICES
OF LIVE PIGS AND PORK CARCASSES IN MARKETS IN THREE
REGIONS IN THAILAND DURING JANUARY 1969-JUNE 1978

AND AUGUST-DECEMBER 1979

0.9426
602
Q.2
0.8996
WNL WNS WNEL WNES
¥ 0.8573
0.8509 - 7
< . _ - e
0.8936
=
%
)
<P 2
®© 4
N ~N
2 o §?
& o
-

WBL

0o



139

the wholesalers have good information about prices and supply and they can
get market information from the mass media. The traders in a particular
market usually act in response to price signals from and substitution
possibilities in related markets in other parts of the country. Secondly,
excellent transport facilities and highways exist between the regional
markets studied and this is another reason for close co-ordination of
markets. Most wholesalers have their own trucks to transport the pigs

and if they do not have their own trucks, they can easily hire them. Then
price movements in different markets are more likely to adjust to each other
when there is free movement of commodities between markets.

Thirdly, parts of the markets studied are spatially close and
often involve the same intermediaries. The wholesale prices of live pigs
and pork carcasses were also highly correlated which would be expected
since the supply of carcasses is a derived supply of live pigs and the
demand for live pigs is a derived demand for pork. The adjustment of
these demands and supplies is likely to cause a co-ordinated responsiveness
in prices.

One surprising result is that the wholesale prices of pork
carcasses in Bangkok had no significance with those in other markets. The
possible reason may be the level of pork carcass inventories held in Bangkok.
As mentioned in the last chapter slaughterhouses in Bangkok are the most
modern in the country, are well equipped and have refrigerators to store
meat while the slaughterhouses in the provinces do not have such storage
facilities. It is possible that the stock holding in the slaughterhouses
causes some divergence between local and upcountry prices.

Some pairs of wholesale prices also showed no relationship. It
is possible that suppliers consistently compensated for higher prices in

other markets by sending too many supplies to the high price market depressing
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it and raising prices in their own area causing prices in each market to
move in different directions.

In the period of area restrictions (as in the unrestricted
period), the wholesale markets for live pigs and pork carcasses in the
North and the Northeast regions remained tightly integrated, (r value
ranging between 0.9068 and 0.7708) (Figure 4.11). This is to be expected
with spatially close markets. But the correlations between wholesale
prices of live pigs and pork carcasses in the North and the Northeast
region and Bangkok prices were low (r values ranging between 0.1470 and
-0.4352) and not significant (Figure 4.2).

This implies that the government regulations in not permitting
the shipment of pork carcasses from other regions into Bangkok was effective.
Wholesale markets in the North and the Northeast region were loosely
connected to the wholesale market in Bangkok. Even though there was some
smuggling by shipping the illegal slaughtered pig's into Bangkok, the
proportion of the smuggled pigs to the total supply in Bangkok may not have
been large. Certainly it does not seem to have been sufficient to induce
a significant price correlation.

Overall the results show that pig markets in the three regions in
Thailand were, in general, highly integrated. But during the period when
the government intervened in the market, only markets in the North and the
Northeast regions were tightly integrated and the upcountry markets were
only loosely connected to the Bangkok market. This further implies that
these markets, and the marketing system, are quite competitive.

These results which generally correspond with those we would
expect (especially when comparing the period of restricted area and
unrestricted area) give us considerable confidence that the technique of

correlation analysis using residual values is a powerful means of assessing
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FIGURE 4.2

DEGREE OF CORRELATIONS BETWEEN MONTHLY WHOLESALE PRICES
OF LIVE PIGS AND PORK CARCASSES IN MARKETS IN THREE
REGIONS IN THAILAND DURING JULY 1978 - JULY 1979
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the degree of integration between two markets. These high correlation
between prices in most parts of the Thai pork market also supports the
hypothesis that many agricultural markets in low income countries are
fairly or even highly competitive or efficient and they are tightly linked
to each other.

However, some reservations should be made here. Firstly, a
close relation between variables may be due to the effect of another common
factor. In time series when two variables have strong time trends, there
will be high correlation between the two variables although they happen to
be causally independent (Koutsoyiannis, 1981).

Secondly, the results obtained from correlation analysis can be
"spurious correlation" (or '"chance correlation") although in this case it
is universal.

Thirdly, the formula used to calculate correlation coefficients
is applied only when the relationship between the variables is linear.
There is, therefore, a possibility that some of the variable pairs showing
an insignificant correlation could have a non-linear relationship.

However, various means have been used in this study to reduce
these effects (especially the first). This study investigates the degree
of market integration in the Thai pork sector. Some problems of that
sector have been discussed. Despite data limitations the overall conclusion
suggests that the methodology used is useful and that there is considerable
integration of the markets considered. However, there is a need for
additional research to provide a more complete understanding of the problems

involved and a need to collect better and more consistent data for more

conclusive analysis.



CHAPTER 5

SUMMARY, CONCLUSLON AND RECOMMENDATIONS

5.1 Summary and Major Conclusions

This thesis studies the concept of market integration using price
data from the Thai pork sector, on the major pork markets in the North,
Northeast and Bangkok regions of Thailand during 1969-1979.

Pig raising is characterised by family or small-scale enterprises
scattered over the country as a supplementary activity. There are also
large scale or commercialized pig farms which produce high quality meat for
domestic and export consumption. Pig production tends to fluctuate in a
cyclical manner due to the way in which producers respond to changes in
market prices.

Domestic consumption demand for pork is expected to increase as
population and incomes increase since the income elasticity of demand for
pork is greater than for other meats. Pig export volume has fluctuated
violently due to competition from other export countries, market restrictions
and high production costs.

Pork and pig price movements are complicated by trend, cyclical
and seasonal factors. The trend influences caused by the determinants
of both supply and demand, population, consumer income and the inflation.
On the average the full "hog" cycle took around 4 years. Seasonal changes

i

—

1 pig prices are related closely to other seasonal activities on farms and
to the demand for pork for religious and seasonal festivals.
There are several levels and types of market intermediaries

performing various activities within the pig marketing system. Some
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intermediaries do only one activity while others try to combine many
activities. The intermediaries in local markets and retail markets are
quite competitive whereas the intermediaries in the Bangkok carcass
wholesale markets are much fewer with oligopoly and monopoly power.

Most slaughterhouses, except the two modern ones in Bangkok were
insanitary and lacking in facilities. [1legal slaughtering is a wide-
spread practice due to the inconvenience in getting animal identification
documents and the tax and fees avoidance.

The marketing channels are also numerous and complex, although
the most familiar channels are from producers to local assemblers (provincial
assemblers) to carcass wholesalers to slaughterhouses to retailers and to
consumers.

There are many problems in studying pig and pork markets in a
country such as Thailand since the information available is incomplete and
sometimes unreliable. In existing margins analysis studies many items are
neglected such as opportunity cost, illegal charges and weight losses.

In Chapter 3 I have set out margins for the sections of the pork
market studied in this thesis. In the provincial markets, pork carcass
wholesalers had the highest average margin (27.6%) (Table 3.14) whereas in
the Bangkok market, the retailers got the highest average margin (33.7%)
(Table 3.15). However, the size of the margin is not the sole indicator
from which we can estimate the degree of efficiency in the market. Table 3.16
showed that the absolute marketing margin varied little over time, which
partly explains the relatively high instability of farm prices.

The Thai Covernment has often intervened in the pork market. In
the Bangkok region, marketing was monopolised by the Federation of Pig

Raisers and Traders' Cooperative during 1959-1962 and by the Livestock
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Trading Corporation Ltd. during 1962-1966. Pig raisers and live pig
wholesalers were disadvantaged during those periods because of lower
prices while consumers were paid higher prices.

There was a change in the Thai pig market structure in 1969.

Pig marketing systems became more competitive because the Livestock Trading
Corporation Ltd. could operate only in slaughtering but not trading. But
during July 1978 - July 1979, the government imposed a policy of restricted
area when the shipment of pork carcass originating from other provinces was
not permitted into Bangkok. Because of this considerable structural
change of the Thai pork market subsequent analysis, therefore, divided the
price data into 2 periods, the unrestricted area period (January 1969 -
June 1978 and August - December 1979) and the restricted area period

(July 1978 - July 1979).

The analytical conceptual framework of this study is presented
in Figure 5.1. Most studies in high income countries generally use margins
analysis to show the degree of market competition and efficiency. In my
opinion this methodology is complicated and requires data such as prices,
all types of marketing cost and profit at each market level which are
frequently unavailable or unreliable. Therefore, this thesis has attempted
to show that with only price data (which is the most reliable market data
available in low income countries) and using a simple and straight forward
methodology such as correlation analysis we can achieve reliable and useful
results.

Regression analysis was firstly attempted by regressing the
wholesale prices of live pigs and pork carcasses in the three regions
studied including the seasonal dummy and lag variables. However, the
method was rejected because of the need to specify the direction of causal

relationship and because of multicollinearity.
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Absolute price data was used in correlation analysis but rejected
in favour of first differences for the reason outlined in Chapter 4.
However, the use of first differences did not remove biases caused by
trend and seasonal influences. A method of analysis using residuals after
the removal of these influences was then used. The results from this
method generally coincided with those expected from the changes in market
structure between the restricted and unrestricted periods.

During the period of unrestricted area (January 1969 - June 1978
and August - December 1979) correlation coefficients between the wholesale
markets for live pigs in the North, Northeast and Bangkok region were
positive and high (Table 4.8 and Figure 4.1). The same results were true
of pork carcass wholesale prices in the North and Northeast region and the
live pig wholesale price in Bangkok. These high correlations suggest well-
integrated markets and efficient market linkages. The high degree of
market integration between pork markets might be explained by the good
market information, excellent transport facilities, free movement of
commodities and the fact that the demand for live pig is a derived demand
for carcass pig.

No significant correlation was found between the wholesale prices
of pork carcasses in Bangkok and the other pork carcass wholesale markets
(r value ranging between 0.654 and -0.4352). The explanation suggested
was that the stock holding in the more modern Bangkok slaughterhouses
enabled a divergence of the Bangkok and provincial prices.

During the period of restricted area (July 1978 - July 1979)
correlation coefficients between wholesale markets for live pigs and pork
and the Northeast regions were still high (Table 4.9

carcasses in the North

and Figure 4.2). This suggested the tight integration between those
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markets. But the correlation coefficients between wholesale prices of
live pigs and pork carcasses in the North and the Northeast region and
Bangkok prices were low (r values ranging between 0.1470 and -0.4352)
which suggested low integration between these markets. This showed that
the government regulation in restricting the movement of pork carcasses
into Bangkok was effective.

The results of this analysis suggested that many parts of the
pork markets in the North, Northeast region and Bangkok were integrated
(and competitive) and quite probably that the pork marketing system is
more efficient than others have concluded.

The conclusion can also be drawn here that the correlation analysis
used in this thesis is an appropriate and useful methodology. It generally
matches the type of data available in agricultural markets in the Third
World countries. It can be used to analyse the markets whose structures
are complex (e.g. where there is a mixture between formal and informal
or illegal markets). It is also more useful than margins analysis because
of its minimal data requirement. Therefore, it can be used to analyse the
agricultural market which is a very important sector in the Third World
countries.

5.2 Recommendations

After studying the conditions and degree of market integration of
pig markets in Thailand, the following recommendations can be made:

(1) At present, government policies tend to contradict each
other. The price policy tries to decrease the monopoly power of the
wholesalers while the area restriction policy promotes the monopoly power
of those wholesalers. The government should have a clear cut policy in
intervening in the pig marketing system and should let the price mechanism

in the market adjust itself as much as possible.
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(2) The government should encourage the private slaughterhouses

so that there will be an incentive in improving the existing facilities.
New investment should be directed to construct the modern slaughtering
plants in all appropriate locations. At the same time auction stations
which are fully equipped with weighing scales and relevant facilities for
the benefits of both buyers and sellers should be widely established in
all livestock trading areas to facilitate and encourage the buying and
selling activities and to increase the bargaining power of the farmers.

(3) The current tax policy should be revised in order to
facilitate the marketing of livestock and to decrease illegal slaughtering.

(4) Data on pig production, consumption and marketing is often
not available, and what data there is may be incomplete, inconsistent and
unreliable. For example, the total number of pigs surveyed by the Division
of Agricultural Economics in 1977 and 1978 were 4.13 and 5.36 million heads
respectively whereas the survey done by the Division of Agricultural Economic
Research showed that in 1979 and 1978 the total number of pigs were 3.22
and 4.92 million heads respectively. This is true not only in the case
of pigs but also happens for other agricultural commodities. There should
be more cooperation among the different departments in collecting the data
and assuring it is consistent so that the analysis done can give the correct
and reliable results.

(5) The concept of market integration is more usable and relevant
to the Third World marketing system where price is the most reliable data.
To know whether markets are integrated will help in the development of better
organized upcountry and urban terminal markets. The analytical method
used in this thesis should also be useful to analyse agricultural markets

in other Third World countries. For Thailand it would be useful for other



150

commercially traded products such as beef or poultry as well as other

agricultural products. Further studies would also help us to assess the
worth of this useful and straightforward approach to the study of

agricultural markets in low income countries.
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