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THE DEVELOPMENT OF AGRICULTURAL MAR-
KETING INFRASTRUCTURE AND FACILITIES*

SUNG BAI-YUNG**

l. Agricultural Marketing Improvement and Facilities

The marketing facilities are defined as the means by which marketing
functions can be more easily performed. Marketing functions(activities),
market channels (alternative product flows) and marketing firms (middle-
men) constitute market system. The marketing facilities provide basic
ground for performarice of market functions, for determination of market-
ing channels and for behavior of market firms. Therefore, the marketing
infrastucture and physical facilities are the hard-ware of marketing system.
On the other hand, the operational technology and coordination are the
soft-ware of the marketing system.

‘The marketing facilities, as the hard-ware of the system, have several
dimensions in terms of effects on marketing, that is, location, kind, size,
number, layout, etc. Each dimension of marketing facilities has different
effects on marketing efficiency. The marketing efficiency is the most
frequently used measure of market performance. Improved efficiency is
a common goal of all marketing participants, such as farmers, marketing
firms and corisumers, and society.

In agricultural marketing system, we are concerned with two types
of efficiency; technical (productive) efficiency and pricing efficiency.

Technical efficiency refers to the input-output relationships involved
in the task of producing utility or gain throughout the marketing system.
Agricultural product forms are changed, storage and transportation func-
tions are performed, all the necessary economic activities are financed,
and the product reaches the point of contact with the consumer. The
performance level of marketing activities is the function of quantity
marketed of commodity, level of manpower, level of facilities investment
and technology. Among factors which determine the level of performance
of activities, marketing facilities are able to determine size of activi-
ties which utilize the economy of size, utilization rate of full capacity
and degree of adjustment of marketing activities to change in technology.

* This is a revised paper which was presented on the FAO Regional Seminar on
Planning for Agricultural Marketing Dcvclopment in Developing Clountries of
Asia and the Pacific, 3-6 December, 1985, Bangkok, Thailand s

**  Vice-President, Korea Rural Economics Institute, Seoul, Korea.
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Pricing efficiency is concerned with the ability of market system
to efficiently allocate resources and coordinate the entire food produc-
tion . and. marketing process in accordance .with consumer’s demand.

Competition plays a key role in fostering marketing efficiency.
Degree of competition is defined by the marketing structure. In the
short-run market structure it is influenced by the numbers, size and loca-
tion of marketing infrastructure and physical facilities.

Increase in efficiency in marketing system means to improve marketing
system. Improvement in market facilities and investment in the new faci-
lities mean to enhance the efficiency of marketing system. Hard-ware
development in marketing system as the development of agricultural mar-
keting facilities and infrastructure puts step stone for marketing improve-
ment and increase in efficiency of marketing system.

il. Efficiency of the Marketing Facilities

Agricultural marketing infrastructure/facilities have .different kinds
of facilities. There are rural markets such as periodic market, coopera-
tive selling point and harbor consignment market, cold storage in pro-
ducing area, packaging facilities for fruits, slaughtering house and pack-
ing plant. There are wholesale markets such as fruit and vegetable whole-
sale market, cooperative marketing center, wholesaler’s shop, and com-
modity futures market. We have retail markets such as supermarket,
chainstore, mama-papa shop, stall box and peddler. The marketing
infrastructure and physical facilities also include processing facilities,
sorting and grading facilities, transportation facilities, information faci-
lities, the telecommunication facilities, parking space, sanitary facilities,
waste disposal, office and related facilities. Some facilities have sub-
component of facilities. For example, wholesale markets have sub-facilties
such as auction hall, cold storage, parking space, ice storage, waste dispo-
sal, office, lounge, jobber’s office, shop, etc.

All the marketing facilities mentioned above have the same charac-
teristics; location, size, number, layout, and operation. The location
of marketing facilities affects the distribution cost of product from the
producing points to the facilities and from the facilities to the consuming
points. The location which assures the minimum distribution costs depends
on the size and number of the facilities, transportation condition and mode,
urban site utilization plan, accessability to the facilities, land price of the
facilities site, etc.

As one of the locationi factors, the land price of facilities site has
much influence on the rent of the facilities which is an importarit part of
marketing cost of agricultural products because agricultural products
are bulky and need ample site of facilities.

Accessability to the facilities, another factors of location, determines



Agricultural Marketing Infrastructure and Facilities 95

the degree of congestion around the facilities, which causes social ccsts
of marketing activities.

Adequacy of the marketing facilities location can be measured by dis-
tribution cost, level of the rent and the degree of congesticn.

The size is the most common factors for all the marketing facilities.
The size of the facilities determines the operation costs of the facilities
which is one of the most important components cf marketing costs. The
operation cests of the facilities will be minimized when the facilities have
optimum size, are fully utilized and have perfect flexibility to change in
technelogy.

The optimum size is determined at the minimum point of the long-
run average operation cost. Estimation of the long-run operation cost of
the facilities provides a criterion for the optimum size. Operation cost of
the facilities can be easily surveyed from the existing facilities, but it is
very hard to find out different size of the same kind of facilities in practice,
especially of the big facilities such as wholesale market.

Full utilization might be tested if the marketing volume can not
increase without increase in the average operational cost. Therefore,
the full utilization is related to the short-run cost function. If the size of
the facilities is designed to fit the peak season operation, the utilization
rate of the facilities will be decreased in the off-season. The lack of opera-
tional technique is one of the facters for underutilization of the facilities.
Mislocation, high rent and lack of related (complemental) facilities could
be facters for underutilization.

Flexibility of the facilities provides divisibility or continuity of
the marketing activities which smooths up the operation cost when tech-
nical progress takes a place. When the marketing volume increases beyend
the size of facilities, the expansion of the facilities has to be easily done.
The facilities should be designed to be able to be exparnded, reduced and
remodeled to meet technical process, and to adjust with the increase and
decrease in marketing volume in the long-run. Flexibility itself needs
costs, but the durability of facilities may recover the costs sufficiently.

The number of the facilities depends on total quantities marketed,
size of facilities, geographical conditions, transportation cornditions,
the level and quality of consumer demand for market services, and opera-
tional technique. The number of the marketing facilities affects the
degree of competition in the market because one unit of facilities is usually
installed by a firm. Competition is the criteria for pricing efficiency in the
marketing. Competition occurs among markets as well as among market-
ing participants. Retail market competes each other, wholesale market
dces each other and transportation facilities do each other. Too many
numbers of the marketing facilities may offset. the economy of size of
facilities. Competition competes with the economy of size. Therefore, the
optimum number of marketing facilities is one of the most important
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factors for the improved efficiency of agricultural rriarketing.

The loyout of marketing facilities is combination of the facilities, ver-
tical and horizontal. The vertical combination of marketing facilities
means linkage of the facilities in accordance with the marketing flow of
the product. For example, in wholesale market, agricultural product goes
through the process of unloading—display—auction—wholesaler’s pre-
mises—retailing (out of wholesale market). The facilities then should have
the combination of unloading facilities—display hall—»auction facilities—
hauling equipments—wholesaler’s shop—loading facilities—shipping
facilities to retailer, in order to minimize the material engineering costs
for product flow through wholesale market. All the vertical combination
facilities should be designed to be optimum size for market throughput
with adequate speed.

Horizontal combination of facilities takes space of every kind of
facilities. The wholesale premises is designed to locate the same product
wholesalers together. Fruit wholesalers, vegetable wholesalers, fish who-
lesalers and livestock wholesalers are clustered in one wholesale market
The kind of sub-facilities, the assessment of space and ancillary facilities
should be determined and designed in order to minimize the marketing
costs.

The operation of marketing facilities is utilization technique and
management ability for the facilities. Facilities themselves do mot work
for marketing but require operation and management by marketing parti-
cipants. The operation and management institution and regulation as well
as the marketing participants’ technique and knowledge, which are another
topic here, affect the efficiency of the marketing facilities and infra-
structure.

lll. Problems of the Existing Marketing Infrastucture and Physical
Facilities

The marketing system should be examined to discover to what extent
the marketing operations are carried out at the lowest cost. The first
step is the identification of marketing channels, type, size and number
of marketing participants, the volume marketed and the facilities utilized.
The second step is the estimation of various costs such as transportation
cost, rental cost, loss cost from product deterioration, pilferage and
theft, transfer cost through the facilities. The transportation costs will
be high if the marketing facilities are mislocated and if inappropriate
transportation facilities including road, mode and size are used.

Rent will be high if the facilities site is very high in price. Usually
the land price is closely related with the location and conditions of sur-
rounding areas.

The transfer costs through the facilities include unloading, movement
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into the facilities, movement within facilities such as sorting, assembly
and preparation for shipment, and loading on to the buyer’s vehicle.

The evaluation of marketing system should conclude with the identi-
fication of its major shortcomings and problems. (Then we can provide
the solutions and remedies in the last chapter.)

This paper is going to present the problems and shortcomings of the
agricultural marketing system, focussing on the wholesale market facili-
lities. The major problems of the existing wholesale market may be directly
related to inadequate market buildings, location, size and layout. The
following deficiencies may be easily identified in the wholesale markets of
developing country.

(1) The existing wholesale market is too small in size to achieve
the economy of scale.

(2) Traffic congestion in and near the existing market, because of
inadequate location of market in corigested and residential area,
and inadequate street and parking area.

(3) Poor conditions of the marketing facilities: For example, acution
floor without covers is bad facilities for traders in bad weather
condition.

(4) Imbalance among the market facilities may become a bottleneck
for smooth marketing activities.

(3) High rent for the market facilities due to the misolocation of
wholesale market may be a factor which makes the appointed
wholesaler have more interest in rental receipts than income
from the efficient operation of the market.

(6) Insufficientloading and unloading space and inadequate loading
deck to fit the shipping mode.

(7) Unsuitable building arrangement for storage and selling opera-
tion.

(8) Poor sanitation and dirty premises arising from lack of such
facilities and unsuitable layout. '

(9) High handling costs resulting from lack of appropriate facilities
and inappropriate combination of the facilities.

(10) Disorderly locating system of middlemen’s store in the market
building and poor grouping of market by commodity may im-
pede the flow of produce through market.

(11) Lack of competition due to a lack of supply concentration.

(12) Lack of competition because of poor access for competing
groups, such as farmers, truckers, middlemen and other trader
to the market. .

(13) High price difference among markets because of small number
of wholesale market.

(14) Indivisibility and discontinuity of the market facilities due to
a lack of flexibilities of the facilities.
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(15) High maintainance cost because of poor care about the market-

ing facilities.

In order to prevent and remedy the problems and shortcomings of the
marketing facilities as mentioned above, some countries regulate the
minimum criteria for the marketing facilities. The criteria may be some-
times limited, and impracticul to adjust to the rapidly changing economic
and social situation and rapid technical progress. Facilities requirements
for wholesale market regulated by law are presented here as an example
shwon in Table 1.

IV. The Development of New Market Facilities : Example of a
Wholesale Market

1. The Optimum Market Structure Model

A model designed for use in determining the optimum number, size
and location of wholesale markets must provide transshipment through in-
termediate points (wholesale market) between production areas and con-
sumption areas. The basic transportation model allows product shipment
only from points of origin to points of destinations. It does not provide
for shipments through intermediate points to final destinations or for any
processinig at the intermediate points. The intermediate points can be
the salughtering plants, wholesale markets or storage houses.

King and Logan (1964) applied a modified transshipment model to
the problem of the optimum number, size and location of cattle slaugh-
tering plants. In that study, consideration was given to the patterns of
both raw and processed product shipments and to the economies of scales
of processing plant. That model may be modified for application to the
problem of determining the optimum structure for agricultural marketing
system.

The model may be expressed as follows:

Minimize TMC=331;,X;;+ 3} O,X;+ 3> ¢ X
Subject to Y l T

(1) 2X; =M, forall j
(2) S, = M, — 3Y(X,, — X,,) for all
(3) 22X = Dx Ifor all £
4) )}ij, MX; =20
Where
TMC = total marketing cost (transportation and operation cost)

X;= shipment from production area 7 to market j
M ; = marketing volume by market j
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X ;. = shipment from market j to consumption area k

¢,; = unit cost of shipping product from production area ¢ to consumption
area j

O; = unit market operating cost at market ¢
0, = f(X;) for market economies of scale

¢jx = unit cost of shipping product from market j to consumption area k

i

S; = supply in production area i
D, = demand in consumption area k

Restrictions on shipments along certain routes also may be incor-
porated in the model by deleting activities. Shipments between production
area and markets are prohibited by deleting the appropriate X;;’s. Ship-
ments betwen markets and consumption areas are prohibited by deleting
the appropriate X},’s. Shipments along certain routes may also be restrict-
ed by inserting usually high costs in the objective function for the ap-
propriate activities. Deletion of some activities is much to be preferred
since it reduces matrix size.

The market operation cost is function of marketing volume. If the
marketing volume increases, the operation cost decreases at first and
increases beyond some level of marketing volume. If the marketing volume
increases, the transportation cost increases because more volume comes in
and out the market. Repeated experiment of linear programming model
by computer may provide optimum size, number and location of wholesale
market.

2. Optimum Market Structure and Investment in Korea

A. Estimation of Marketing Volume

The volume traded through the wholesale markets of cities with a popu-
lation more than 200,000 inhabitants is estimated to reach 7,490,000
tons of fruit arid vegetables, and 817,000 tons of fishery products by 1991,
and 9,899,000 tons and 1,185,000 tons respectively by 2000 (Table 2 and
3).

In order to analyze the facilities required for the establishment of
a public wholesale market in large cities, the statistics of the trade volume
of products has been made with the following considerations. Among the
total marketing volume of a consuming region, about 80%, of fruit and
vegetables, and 85%, of beef and pork (including imported meat) are trad-
ed through the wholesale markets. In the case of fishery products, 60%
of the marketed volume in a inland market region is shipped through the
wholesale markets; the proportion is rather small due to the consignment
sale of landing ports and the direct transaction of high-grade fish between
fishermen and retailers or restaurants.

The selection of cities for the establishment of public wholesale
markets has been made as follows. In the case of fruit and vegetables,
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TABLE 3 EsSTIMATION OF YEARLY TRANsACTION VOLUME OF FisHErRY PrODUCTS THROUGH
InLAND PuBLiIc WHOLESALE MARKETs oF CITIES SELECTEDY

1991 : 2000

City Trade volume ‘Trade volume Cities &

Population  of wholesale  Population of wholesale  counties

market? market? included

(thousand) (1000 ton) (thousand) (1000ton)

Seoul 14,425.4 549.5 17,206.7 785.0 17
Taegu 2,886.4 93.3 3,278.3 129.2 8
Taejon 1,430.3 34.9 1,594.7 47.8 6
Kwangju 1,477.2 51.2 1,576.3 68.8 7
(Sub-total) 20,219.3 728.9 23,656.0 1,030.8 38
Suwon 1,643.7 35.1 1,910.8 49.1 9
Chonju 719.7 17.9 762.7 23.5 4
Chongju 807.9 15.9 822.2 20.1 6
Chinju 678.8 18.6 679.6 24.4 6
Kumi — — 593.9 16.8 5
Iri — - 344.6 10.2 2
Chunchon - — — 413.2 10.0 5
(Sub-total) 3,850.1 87.6 5,527.0 154.1 37
Total® 24,069.4 816.5 29,183.0 1,184.8 75
(1,360.9) (1,974.7) 75

Total inland

areas® 28,077.8 (1,464.5) 31,725.1 (2,038.4) 102

1) The inland cities with more than 200,000 inhabitants are included and the port
cities along the coast are excluded.

2) 609, of the total yearly marketing volume of fish and shell fish.

3) Figures in parentheses are the total marketing volume.

public wholesale markets are planned by 1991 to be established in 17
consuming areas such as Scoul, Pusan, Taegu, Incheon, Taejon and Kwang-
Jju. 24 cities among the total of 50 cities of the country will have wholesale
markets.

B. Optimum Locations, Size and Number of Wholesale Marketsin Major Large Cities

A large city (with a population more than 1 million (inhabitants)) has
a wide consuming area and the function of the city has to be distributed
to several places. Therefore, it is considered as desirable for a large city to
have more than one wholesale market. To analyze the optimum marketing
location, numbers and size of the new wholesale markets of large cities,
experiments of linear programming transshipment model have been carri-
ed out for Seoul, Pusan, Incheon, Taegu, Taejon and Kwangju.

The model, as mentioned before, is a system to make decisions on
the operation size, the incoming and distributing channel and volume of
the proposed market site together with minimized transportation costs
from the incoming points to the proposed market site, and from there to
the consuming points, plus the market operation costs of the proposed
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markets, while meeting the balance between the volume of incoming points
and consuming points. If the average cost of market operations varies
in accordance with the operation size, the numbers of the site in a city
can be decided by repeated experiments of the model reflecting the cost
variation.

For the model experiment, estimations are being made on the in-
coming volume of each incoming entrances from the actual research
materials, and on the consuming volume of each geographical unit by
calculating the numbers of people and .restaurants. Several alternative
market sites are proposed by taking the city planning and the network of
roads into consideration. In regard to the costs of market operation, no
appropriate functional system has been estimated due to the limitation of
data, so that all the market locations are compared under the same con-
dition regardless of their size of operation.

The following tables show the optimum locations, numbers and yearly
transaction size of the wholesale markets of fruit, vegetables, and fishery
products by 1991 and 2000, which is obtained through model experiments
on the marketing network of Seoul, Pusan, Incheon, Taegu, Taejon and
Kwangju (Table 4, 5 and 6). :

C. Investment Requirements

The estimated marketing volume of each commodity groups can be
converted into physical facilities under consideration of trading method,
size of market, location, transportation mode and ancillary facilities.
The physical facilitiesinclude access roads, loading and unloading facili-
ties, auction hall, wholesalers’ premises, storage, icemaking, ice-storage,
cold storage, trucker sale facilities, parking space, administrative office,

TABLE 4 Prorosep LocATIONs AND YEARLY MARKETS VOLUMES OF THE WHOLESALE
MARKET IN THE SEOUL METROPOLITAN AREA

1991 2000
Proposed market Fruitf Fishery Fruit/ Fishery
’ Vegetables  products Vegetables products
..................... (1000M() evsvvesessrsrrornssnssessaesen
1. Karak-dong* 1,414.0 189.0 - 1,414.0 189.0
2. Northern Area 432.7 41.8 768.1 131.6
(Tobong-gu)
3. Southern Area 1,086.5 49.6 1,424.1 114.5
(Kwangmyong GCity)
4. North Western Area 525.3 — 820.4 60.0
(Unpyong-gu)
5. Norangjin* — 233.0 — 233.0
6. Songnam City 171.9 23.3 249.4 37.1
7. Anyang City 102.7 12.7 143.3 19.7
“Total . 3,733.1 549.4 4,819.3 784.9

* The two markets have already been established.
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TABLE 5 PropPoseD LOCATION AND YEARLY MARKET VOLUMES OF THE WHOLESALE
MARKET IN PusaN AND INCHEON

Fruit & vegetables

City Proposed site of market -
1991 2000
, (1000 ¥%¢)

Pusan 1. Western Area (Umkung-dong) 568.1 726.7

2. Eastern Area (Anrak-dong) 536.6 718.6

Total 1,104.7 1,445.3

. 1. Central Southern Area 277.4 351.0
Incheon (Kansuk-dong)

- 2. Northern Area (Sukjon-dong) 167.4 229.1 -
Total 444.8 580.1

service station, restaurants, sanitary facilities, waste disposal, power plants,
water service, banks, related items store, etc. The size of every physical
facilities may be technically determined for the marketing volume.

Investment requirements can be estimated by multiplicating physical
facilities size by unit costs of the construction which is calculated by
an engineer. Contingency allowance should be added to the investment
requirements.

3. Financing and Cost Recovery

In most developing countries, wholesale markets are completely financed
by governments at different levels because investment for wholesale market
facilities is too large for private individuals to invest, and because the
agricultural wholesale markets are known as a kind of social overhead
capital or social infrastructure. Central and city governemnts provide a
sufficient part of the investment capital required to construct wholesale
market facilities. Most of them are operated on a non-profit basis. The ren-
tals and other market charges are normally sufficient to cover operating
costs, debt service, anid a reasonable amount of reserves. This financing
method can be found in Europe, Asia and even in the United States.
As the other financing method, wholesale markets are organized as
public cooperationis. Public authorities such as central and city govern-
ments, farmers’ cooperatives, growers’ organizations and wholesalers rﬁay
participate in financing the market investment. When the public authori-
ties resources are insufficient, even if investment capital may be obtained
from the loan markets, at home and abroad, with official warranty, an
easier way to finance a new wholesale market may be for the public autho-
rities to provide market site, to pave the traffic land inside it, to lease part
of the market area to a growers’ organization, and to arrange for whole-
salers to finance the construction of their own sales premises. The form of
financial contribution by wholesalers can either be by financing their own
stalls in a form approved by the market authority, or by buying the
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shares of the market cooperation.

In many developing countries in which the complete financing of
investment capital from national resources may not be feasible, market
authority or city government explores the possibility of investment cost
being financed by bilateral assistance or international loarn. It is the last
way of financing the new wholesale market that private wholesalres are
being called upon to invest completely. In any event, financing by private
fund will be more costly than by government loan or banks loan at home
and abroad.

4. Operation of Mariieting Facilities

Well designed physical market alone is not sufficient to assure full utiliza-
tion of the market. Market should also be run efficiently.

First, well organized operation and management bodies are essential
to assure full utilization. The organization should be reasoriable, and
the staffing should be made on the basis of the limited in number and their
special knowledge and technique. Where sufficient qualified local per-
sonnel is expected not to be available for operating the market, staffs
can be trained and educated at home and abroad.

Second, for an efficient operation of a market, certain rules and
regulations have to be enforced. The regulation might include: (1) mar-
ket services, (2) market hours, (3) trading method, (4) rents and fees,
(5) traffic and parking regulations, (6) lease contract, (7) loading and
utloading regulations, (8) market zoning, (9) sanitation and fire preven-
tion, (10) penalities and fine, (11) sub organization, (12) ancillary ser-
vices, (13) arbitration, (14) supervision, (15) administrative and finan-
cial autonomy, (16) selection of general manager, (17) functions and
services apportioned among specialized sections and departments, etc.

Third, the related marketing improvement programs may be esta-
blished and implemented to utilize fully the existing and new markets.
This may refer to the standardized grades and packing material, to the
establishment of rural markets in producing areas, to the specialization of
preduction, to the enforcement of legal weights and measures, and to the
improvement of roads for the supply side. This also refers to the pro-
motion of quality consciousness of retailer, and to the adjustment of
pricing practices to quality standard at wholesale and retail levles. The
introduction of pallets, forklifts and conveyor belts may become an im-
proved program in high labor cost countries. A full explanation about the
working of marketing system to all personnels who will use the market, or
will be employed, is an essential precondition for making full use of the
marketing facilities, existing and new.

Fourth, the government has to assume a key role in supporting the
efficient operation of the marketing facilities. The government takes
a responsibility for the construction’ of access roads, railroad connections,



Agricultural Marketing Infrastructure and Facilities 107

water, sewage, electric power, telephone and telegram connecticns.

Finally, it is essential for success of the new market facilities to obtain
traders’ support and understanding of the new market functions, Whole-
salers faced with creation of new facilities are likely to be suspicious or
even hostile. An appropriate public relations campaign about functions
improved, lower operation costs, reduced loss, improved opportunities
to increase their turnover, lower rents and fees, the follow-up training
measures, etc is required to convince prospective market users of the benefit
deriving from new facilities and to obtain traders’ support.

V. Conclusion and Recommendation

In improving physical facilities for marketing, such as storage, rural
markets, wholesale markets and rural processing plants, pricrity should be
given to the utilization of existing facilities. For investing in new facilities,
decisions have to be taken on the basis of economic feasibility studies based
on realistic assumptions.

In improving or investing in marketing facilities, efforts should be
made to encourage participation of private and cooperative sector in the
planning stage and in financing the investment. Such management will
help ensure economic feasibility and efficient operation of such facilities.

In improving operation of marketing facilities, improvement of ma-
nagement is equally important as the improvement of physical facilities.
Therefore, any marketing facility improvement programme should
include a comprehensive programme to improve operational and mana-
gement efficiency of the marketing facilities.
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