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An Analysis of Shifting Relative Prices and
Marketing Facility Investments in the Context
of Technological Change in the Developing Countries

S. S. Johl

During the 1950's and 1960'3, not very surprisingly, investments in
the agricultural sectors of most of the developing countrieg'were made on.,
increasing crop production, especially the food grains. In spite of thesg
investments, ﬁgricultural érowth remained painful:v slow, malnly because
the local crop varieties had a low genetic potential, Until recently,
fherefore, these countrics had to import huge quantities of food grains.
In 1960, Indla, for example, itmported 25.47 of the total wheat qratnsva~
vailable in the country (production + imports). This figure increased
t6;41% in 1964 and 43.37%Z in 1966, [10]' In Brazil, domestic wheat produc~
mion‘ACCOuntcd for only 4.257% of the total requirements in 1963—64. It_‘
increased to qnly 12.05% by 1966~67. [S] Turkey had to import 17.7% of
its wheat requlrement in 1961. Durilng five years neriod of 1959 to 1963
Turkey imported an average of 561,000 tons annually. By 1968, the imports
were still about 500,000 tons, with a domestlc production of 8,400,000
tons., [25]

The importance of these imports becomes more pronounced when we exa-
mine thelr share in the distribution of food grains to thg consunmers,

In India, for example, whereas imported wheat accounted f;r 43.3% of the
total whear.zralns avaliable in the country in 19266, it represented 70
percentlpf the wheat distribution to the consumers. [10] Thus, fmports

welghed very signlficantly in the distribution svstems of these ecconomies-
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and a situation déveléped where (1) investment flowed maiﬁlv into the
production programs, (2) dbmestic marketed surpluses Being small, the in-
ternal marketing system remained neglected, and (3) marketing facliities
development became lisavily imports—oriented. As Brown puts it, ‘over

the past fifteen years, many larpe coastal cities iﬁ Asla, including
Bombay, Calcutta, Djakarta and Karachi have been living from 'ship to

mouth', depending on the wheat sent each year under the United States

~

food-aid programs. For this rcason, internal marketing systems desizned
te move focd surpluses in these countries from the countryside te coastal

cities or to other food delicit areas, have atrophied from disuse'. (1]
With the introduction of new dwarf varieties of wheat and other im-
* proved seeds such as hybrid corn and wmiracle rice (IR-8) etc., production
of food grains and especlally of whéat, increased substantially after the
year 1967-68. Tndia's wheat production increased by 80 percent between
1966-70 and complete sclf-sufficlency is in sight by 1972, pakistan in:
creased its production of wheai by 60% between 1967 and 1969. The Philip;
pines, a traditional importer of rice has become rice-expoftér. {1]
furkéy became surplus in wheat to thq tune of 448,000 metric tons in 1909.
Thig surplus 1is estimatéd to increase to 1,440,000 tons in 1972 and
1,570,000 tous by 1975. [25] Brazil dccréﬁsed frs dependence on imported
whénts to less than 53% in 1970 and is expected to decrease it further
to 407 1in 1971 with do%estic production increasing from 1.446 milliqﬁ
-@etric tons in 1969 to 1.727 million tons ‘n 1970 and 2.2 willion toés inl
1371, [17]
With this unprecedented fncrease ln production, intarnal markeced

surplug increased more than proportionately, because in th. peoducing

areas consumption needs of grains (vhich did not enter the market) were
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already satisfied and almest all of the additional produc:idn‘flowed to
the market:
Yo = Co + Mg
Yo + AY = Cy + My + AY
= Gy + My + AM
: Yo > b'o ’
AY A
Yo < Mg
Y,: base year production
Co: Dbase vear consumption by the producers including
family, seed, contractual, animals and all other

requirements, i.e. (Yg - Mg)

HO: marketed surplus

The magnitude of this increase in the marketed surplus Is evident from_a
wheat market behavior study conducted iu Punjab and Haryana Stateé of ~
India (Table 1), These are the two major wheat producing states in India.*
Wheat production in Punjab increased by 100.8 ﬁercent in 1970~71 over
1966-67 production and market arrivals increased by 241.7 percent. Simi-
larly in quyané state,production increased bv 99% and marketed surplus
by 344.4 percent during this period.

These incréases In domestic marketed surpluses are unprecedented in
quantities and the speed with which they have occured within a short span
of only 3-4 years., The market structure énd facllities orie.ted mainly

towards the handling of lmports at coastal peints and their shipment from

*0f the 1970-71 Covernmert Wheat Procuvements jin India, Punjab ac-
counted for 74.47, Haryana 15.2 percent, and 10.4 percent rest of the
Indian states. (11)
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Table-1

Increases in Production and Larket Arrivals of Wheat
in the Punjab and Haryana States of India, 1966-67 through 1969- 70

__ Marketed Surplus

1971,

Haryana in Post Harvest Period 1268-69 to 1970-71",
(India),

-

[P

Year - —"?gsizgﬁiozncr05§3.~f.— Percent increase
Miilion -— ' dillioun .
. tons . 13§Zt67 prev?Zi: year tons 1922567 preﬁgz:;_iggg_
Punjab
1966-67 2.45 -- -- 0.82 -- o
1967-68 3.34  36.3 36.3 1.64 100 100
1968-69  4.49 3.3 34,4 2.32 182.9 4Ls,
1959-70 4.92 100.8 9.6 2.80 241.7 1 20.7
¢ | Haryana
1966-67 1.06 - -- 0.18 -- --
1967-68 1.44  35.8 35.8 0.35 9%.4 .94'.4
1968-69 1.52  43.4 " 5.5 0.45 150 za-'._s
| 1969-70 2,11 99.0 38.8 0.80  3u4.4 77.8.
.Source: Calculated from K.S. Gill, "theat Market Behawiour inAPunjab and

PAU, Tudhiana,
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pofts to the consﬁming areas, became utterly inadequate and dut-daﬁed,to
handle these internal.surpluses. In West Pakisgtan, for example, the 1969
grain harvest was estimated at lbtmillion tons, of which é miliion tons
requiféd storage facilities. Total storage capacity waﬁ oniv 5;5 million
tons, resulting in a net def;ciency.oﬁ 3.5 million tons of grain storage
facility. [24] In India{ total storage capacity was estimated at 5.7
million‘tons in the yeaf i967—68 and a large paft‘ofliﬁ.WAe in ;he pbrt
areas which reflected the previous reliance on PL-480 1m§qrts. [23] ‘In
the Philippines, 1ntroducti6n of high yielding varietles created new

" problems in drying, processing and stof@ge of grailns, Commercial facill-
ties had been developed wtthin'the framework of'a‘traditional svsten of
marketing. A comhletcly new svstem is now renu{rcd-fofvncw varieties and
incrcésed surpluses. AID estimated that in case of rice aione, the Phili*
ppines will need .85 million tons additional storage space’co carrv a’ two
month supply for the country. [22]

Kcnyé changed position from a deficit to i surplus country in corn -
and will be an increasingly larger exporter of corn ovef the next décade.
"The speecd with which the Government solves the problem of handling costs
of corn froﬁ points of production to shipside at Mombasa will greatly
affect the vblume of these exports.”" {10] In Turkey, the government.hns
been buying enough wheat from the farmers to support prices 30 percent
ahove workd level in 1969, but it was "too early, hovever, to judge the
ultimate success or failure of this marketing program in view of the

i
small proportion of the tbtnl whcat.productjon of Turkey which actuall¥y
came from the HYV"'. At this stage, Turkev is In fact faciné the same

prol;lems of inadequéte arld ingppropriate market facilities as is heing .

faced in other developling countries. {25} Brazil, Columbia, Parapuay
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and Fl Salvador in Latin Amelica are rcported to be cxperieucing trcmen-

doue increases in wheat and corn production and are facing the nrnblem
of both traditional markets and market faci]ltieq not orien;ea “towards
e*Qing the new increaspd internal markcted qurplu,cq. [aO]

A country need not necessarily hhve to change completely from the
position of ahvimpor£er eo that of an exporter to encounter the problems
of marketing facilities lagging behind; the mere occurrence of éubftantial‘
increases in -the domestic harkéted surplus is often sufficient to throw
the traditional marketing system out of gear. This is the aspect that
remained ignored in the development efforts of the LDC's. The agricul-
tural policy remained production—oflented and market research and develop-
went did not receive the needed attention. No sclentific criteria were
devqloped to expand and develop marketing systems in thesc countrles. As
a result, congestions In the markets, delayé and difficulties in storage
‘and transportation, etc., occured in most of Ehc producing areas in
theée countries. This led to somec serious thiﬁking in these ecbnomles
on reorganizing and déveloping the market facilitles. West Pakistan, for ~
example, requested assistancclfrom USAID in 1968 to determine means of
incréaslnﬁ available grain storage. The government of Pakistan.arranged
a Rs;lZ.S million loan from Canada under the Mondale amendment to Pﬁ-480
in order to assist the financing of théir crash graln storage constructioﬁ
program.'[7] India launched upon a program of building extensive qtora =
capacity, widening of the old market yards, constructing some new markets,
regulating the old ones and streamllning the trarsportatiou system from
the'producing areas to the consuming arcas. nrnzil started buildingjits
rail and road tran%port to Encilltare shipments of wneal from the productng

reglons of Southern Brazil to the scnporL= to move it on to the consuming
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areas in the north; All such efforta aggin are being made without much‘
éf a scientific basis énd\criteria.

Also, the'gbvernmenté in most_pf these countries adopted policies
of interfering Qith the‘normal trade operations mainly throuwgh the instru-~
ment of regulated prices. In some cases, governments enﬁered the mgtket
to partially and sometimes completeiy feplace the private trade. India
vintroducgd a system of support, procurement, and &istribution prices*
and the goﬁernment entered the markct as the biggest buyer and seller of
féod grains, especlally of wheat, rice and maize, -India plans-to build
up buffer stocks of five million tons of‘food grains managed by the Food
Corporation of India (a g§vérument body) by the year.1973-1974. [9] The
government has many public agencies operating in the market such as food
. corporation ;f India (FCI), state food and civil supplies debartments,
cooperativc supply and marketing federations, ce mtral warehonsing corpor-
ations and state warehousing corporations, etc., which have.reduced the
private trade very considefably. The government of Kenya guarantigs a
" ninimum retufn to the growers foriyheat‘and corn and establishes an in;eq—
tive price to the producer.aﬁd often suffers losses to the treasury on the
éxport of corn. Goverhmcn; marketing organizations operate to receive
~corn ffqm the producer and then export it; [21] The government of Morocgo
through office‘cherifien iuterprEéssionel des cereales (0NCIC) contrplé*

the prices of hread wheat, wheat flour and seminola.from the point of

*Support pYiCL Is the minimum. guarnntccn price announced by the ‘po~
vernment prior to the sowing season in order to influence production de-.
cisions of the farmers. PrOCUanPﬂL nrice 1s amounced just prior tothe
marketing secason. It is tha price at which government pays for tho food
.grains it purchases. Distribution price s the price at which governmenr
sells food grains. throuph f10u1 ‘mills, cooperatives, fair price. shopq.nnd
to the mllLrat,. -ete
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roduction.orpimports to-thc ultimate retail price. Other products under
rovernment'prioe control include ricc, tobacco, rawv cotton, vegetable
oils’ and supar. Government cuntroled market handling and diQtribution
accounts for as much as 25 percent of the total cereal production in the
country. [19)  Pakistan has a svstem of floor (supnort) prices and pro-
: curement, storage and government distribution. Thevgovernmeht owns more
than ZSZ of the total grain storage facilitics -In the country.‘{24] The
TurkiSﬁ gorernment has a comprehcnsive pricc-support system to assure
stéble producer prices on the one hond'ahd.adequate consumer Sonplics on
the other. [25]} Coiumbio has o pricc sopport programrfor major crons.
It purchaqes and allocates a’ larte nroport1 on of domestic wheat ard is
responsible for all importq and thclr a]location.‘ In Brazil, the govern-
ment controls the prices of important products Including corn, cotton,.
coffoe, etc., to keep them in line with the neads., Many goveranments have
been operating qubstantrwl storage facllitlcq too. [20] The Philinpines
have a Rice and Corn Administrdtion (RCA) with a responsibil‘tv to admin=-
ister farm and retail prices, buy, sell and import these food grain,, and-

facilitate "nationalization" of grain marketiny. [22]

The goveranents in most of the LDC's hava thus entered the agricul-
tural produce markets in three major ways: (1) controlllng and adminis-
'tering the pricee, (2) dpvplopinp and ckpanding Lhc marketing facilitles,
and (3) taking the market operationa artia;lv buL very suhstantially
into their own hunds. 611 ‘of this market lnterventton startcd due to the
conditions of scarcity,is now continuingithrough the food prains self-
sufficiency stage ond la likely to evcn expand ag the internal mgrkdted'

: | o .
surpluses keep mounting. At this stape, it is worthwhlle, therefore, to

examine and develop soma rational criterla_and a framework for analysis
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of theseipolicies, particularly in the contekt of technological change
and shifting’relative prices; Thio paper is an attempt to suggest a-
framework for analyses of (1) the system of government controlled prices
and (2) investments. in the marketing facilities for theqe countries.  The
rationale for government controlq and operation of markete are not dis-

cussed here,

Analysis of Price Support

"Agricultural prices perform'thfee main functions: (1) as an alloca-
tor of resources, (2) distributor of income and (3) as an influence on
capital formation. [15] Historically, however, agricultural price poliey
'haé been used ncgatively tn keep the food and rawv materials cheap for
'Lhe growing industrial sector and to prov1de economlc surpluses for. in-

‘vestments {n the industrial sector. A negative price adminiqtration of
this type has been an imnortantvaspect'of policyfin the early phases of
develoument in:capitalietic as well ée socialistic conntties. [13] Onlyl

‘vreccntlv has it been recogni7cd that a certain'critical minimum rate of
_agri‘ultural growth is a nrerequi*ite For general growth of the economv.
ﬂThis critlcal minimum growth rate is, however, quite high -for many. dchl;
oping economies; which undcrlines the reasons for a production-orienteu
positive price policy A qutcn of runranteed prices for food aralns and
cother important agricultural oroducte is, therefore, followed in most of

" the iDC's. An FAO survey reported that in 1965, fifteen countries had

.adopted support ptices for wheat, ten for barley, and sixteen each fotnn

maize and rice in Eastern Evrope, Asia, Africa and Latin'America (6]

Although acceptance of a price_aupport policy for agriculturnl prodncté'

4is very widespread, detcrminntiOH?of the level of support prices remains
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fe boffliné problem.* The level of'thesc«prices, in'fect, &enends on the
| obiectives that are sought to be achieved through the instrumentu of -4
price policy, which differ from country to country and time to timc. In
the developing ernnomies, the over—riding consideration is to arsn up the
rate of growth of agricultural production. The support price pollcy has
to be, thercfore, production-oriented especially to assure the producers
of the profitability of adopting nev production technology which might

be otherwise doubtful due to slumps.in agricultural prices following

good harvests.

Various criteria can be used for determining,the level of theoe
prices¥**, ouch as cost of oroduction, ruling price; and parity prices..
'_All of them have their merits and denerits. Although heated discussions
often take place cn cost of production, it is gonerally accepted that- the
current cost of production and even ruling price criterion can not be
made the basis for determining the level of support or procurement prices.
The paritv price approach if modified and properly adjusted, has a good
‘scope for determining a rdtional lCV°L cf these prices. Various paritieq ~
can be work*d out, such as: (1) hetweén prices of agricultural and non—s

agricultural commnodities, (2) between priceé of individual agricultural

*Here no atte.ot is made vo. examine the desirability of support
prices or controlled. prices. It is penerally recognized that short of
perfect market conditions, some sort of government interference in the
price mechanism 1s essential espccinlly in the situation of large number '
of small producers, not very ‘scrupulous trade, vagories of nature and over
all objectives of expanding. tho production of f*od grains and other agri-
\ultural commodities.

**A]thouzh support, procuremeid and distributica prices arz always
at different leVLla, no distinction is made in this discussion, because
here the emphasis 1is on methodology only. Once the 1evcl of one is de-
termined other priccq can be derivid easilv. a
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commodities'and geheral agriculcural prices; (3) between p;iccs recelved
for Ea;m pxoducts and puld for farm lnputs, and (4) between prices re-
ceived for farm proditcts and paid for farm and family expenditure items
sﬁt together.* None of theqe levels based on dtfferent parities can bo
'considercd uniquely appropriate. The various aporoaches provide a ranpe
of priceq within which a parity price should fall ‘to remain within justi-
fiable lim{ts. An average of the different pari: y prices can give a
9tart1ng point ro the policv-maker for making his own adjustments. A;
an. example, diffcren' egtimates ét narity nrices for solected agriculturnl
commodities in Punjab (India) for the vear 1969--70 are given in Table 2.
Théée eé;imates; however, have an'elément of a strong bias due Lo
the diffetgﬁces in the absolut2 base values for costs and returns. A
plven percentage changelbn a small base will not equate with the same
chaange on a latge base. The input or cost prices nofmally.havé a smaller
basé_compared ﬁo the outrut prices. The generally accepted éomphtatiqﬁ

. . e N : A —
of parity price 1s: _ER_ . C . W, ; where C is the time series
T Py tt+1 A

P

average pcice index of the commod ity, ﬁp the average of the apnropriate

pricé index with which parity is to be maintained, Cp the actual price
L t .

of the commoditv in the curvent vear and YWegq the unlt nrice index for

the next year for which projection is made., This needs to he adjusted
. . ;‘n; - ) o
with “variahle cost:gross returns' ratio. The deflated parity index (Pd)

‘wiil be: Pd = 100 + AP, V; where 'AP' is the percentage peint change in
. : G

the price index frowm the base period, 'V' is the variable costs, and 'C’

“*For a more detailed discussion of these methods, see Johl, Ccorge,"
and Sinsh. (13] . :
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Table-2 Different istimates of Parity Prices for Selected

Agricultural Commodities, Punjab (India): 1969-70
Parity  Parity Parity =~ Parity Parity  Average
with with with with with of
1952 ten-year adjusted prices prices parities
fixed average base of inputs paid for
base as base whole- (base inputs
whole-~ whole- sale 19Y52-53) . plus .
sale sale price consump -
price price index tion
index index (base
1952-53)
Wheat 82.93 76.82 62.34 91,27 81.°51 §3.07
Gram 92,15 80.83 87.20 101.52 90,50 90.45
Maize 69.01 60,91 65.68 76.02 67.80 - 67.88 .
Bajra 62.79 69,46 74,44 69.38 61.69 67.55
Rice (paddy) 53,73 48,37 52,22 64.70 57.70 56.34
Barley 60.55 60.87 65.62 . 66.75 59.54

62.67

Source: Reproduced from Johl, ct.el. [13]
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l.the gross returns per unit of output of the particular farm product.*
| The adjustedkpgrity price can be then worked out as Cpt . P **
This approach avoids the pitfalls of tﬁe unadjusted parity formulac.

1t takes account of the gffects of tecﬁnological improvements on’ per

unit costs and retgrns and at the_séme time can take care of the relative
ﬁrice changes of agricultural products and of apricultural and non-agri-
cultural as well as input-ocutput priée levels 1n tﬁe economy. This ap-
.proach has a bdilé~in mechanism for adjusting the product prices to anv
'red;ction in'the‘ﬁnit cost of production as a result of technological
ignovations. I the developing cconomies where (1) continuous changes
are taking place with respect to the use of improved production techno-
logy, (2) there exist producer-consumer confllcts of interests, (3)
stability of prices is a crucial factor to avold the damaging influences
qf inflation, (4) intet-sectoral flow of capital is important for the
growth of the economy and (5) soveraments are rifaled with the problenis
and responsibllity of satting rational prices to achieve desired alloca-
tional and distributionﬁl goals, the adjusted parity price approach holds ~

promise as a guide in determining reasonable lcvels of support prices.

Marketing Facilities Investment:

The cruclal market facilitics, especlally where the produce is phv-
sically exhibited hefore transactions in a market nlace, include (1)

transport from the points of production to the primary whole-sale market

#The variable costs and gross retuarns =an be taken for hiph vielding
varieties at imprvoved levels of production technology because the major
nsurpose and emphasis of support prices is to introduce and accelerate the
pace of adoption of the new technology.

%*%For an actual application of this farmula, aee Johl, et. el. [13]
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placé (for asseﬁbling) éﬁd from the nfimarv.market to the éecondary whole
‘sale markets andvconsumption points, (2) storage’ at production points at’
the primary; secondary, and terminal markeﬁs, (3) market yards with all
the ancillary facilities for shopping, rest and conVEntence, (4) financing
institutions and arrangements and (5) organizations to repulate and oper-
ate the mﬁrkets in én orderly fashion.

When the trade is in the private hands, all thesé facilities tend
to develop or recede in response to the marketed surpluses and changes
in their flow patterns. Facilities tend to be %odest and areoften lack-
ing in many respects but they remain more flexible to adjust. to the chang-
ing need. Yet, in the developing countries where a maioritv of the
nroducgr-sellcrs are small with very ;ow of no stayving pover, it is often
a buyer's market. The economically Qéak, small producer—sellers‘are
often exnloited and many malpractices prevail, JIn Indla and Pakistan
prior to the goverument regulation of markets, for cxample, a mgégg, which
was the most popular measure of weight, varied between 16 seerg and 45
§gg:g with different weights for buyiﬁg and selling. There were a‘multipIe
number of unwarranted deductions and the farmer-seller did not have anv
say 1h, or even knowledge of, how the price of his produce was settled
between his commission agent and phe buyer. It is not very surprising,
therezfore, that the gpovernments 1in tbhese countries started regulating énd
controlling the markets.

Since the private tradb reéponded to the chinging pacterns and quan-
tities of market arrivals only passivgly and did not interact positive}y
to stimuiate production, the governments, having a very great stake in'
the production programsi endeavored to make the markets wnot only respon-

sive hut attractive enough tou provide meaningful incentives for higher
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pia@e (for assembling) and from the nrimarv.market to the secondary whole
sale markets*iﬁd consumption peints, (2) storage a£ production points at
the primary, secbﬁdary, and terminal markets, (3) market yards with all
the ancillary facilities for shopping, rest and convenience, (4) financing
institutions and arrangements and (5) organizations to regulate and oper-
ate the mérkets in an orderly fashion.

When the trade is in the private hands, all these facilities tend
to develop or recede in response to the marketed surpluses and changes
in their flow patterns. Facilities tend to be modest and areoften lack-
ing in many respects but they remain more flexible to adjust. to the cﬁaég-
ing need. Yet, in the developing countries where a majoritv of the
producer-sellers are small with very low or no staving power, It is often
a buver's market. The economically weak, small produzer-sellers are
often exnloited and many malpractices prevail. In Tndla and Pakistan
prior to the govermment regulatlon of markets, for 2xample, a mgégg, which
was the most popular measure of weight, varied between 16 seers and 45
seerg with dif<arent weights for buying and selling. fhere were a'multiplev
number of unwarranted deductions and the farmer-seller did not have any
sﬁy in, or even know;edgc oE, how the price of his produce was settled
between his commission agent awd the buyer. It is not very surprising,
therefore, that the governments in these countries started regulating énd
controlling the markets.

Since the privace tpade responded to the chuanging patterns and quan-
tities of market arrivals only passively and did net interact positively
to stimulate production, the governwents, having a verv great stake in

the production programs, endeavored to make the markets not only respon-
P prog I y P

sive but attractive cnough to provide meaningful incentives for higher
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ptoduction.. This led the public agencles to fhrther regulate and'control
the markets and in most of the countries to enter the mérket, influence |
and dictate prices'and develop lnstitutional facilities for transport.,
storage and financing, etc. Much deeded as they were, these facllities
and‘the creation of organizations to regulate and handle the market oper-
ations involved huge investments. Moreover, these investments tended to
be inflexible, especially when only current problems were congsidered fin
making these investments, fhe development of coastal facilities in many
countries, discussed earlier, Is a classic examnle of the infléklb;l{ty
of investments made in market fﬁcilities in response to the inmediate
needs of these shortage economies.

If public agencies have to plav an in;rcasing role in the.mérketinﬂ
of agricultural products in the LDC's, 1t is to be recognizea that as
more institutional facllities are developed, beavier and heaviev {avest-~
ments will be involved, hese investments will be. much more 1nflexih1£
as compared to the private marketing facllity {nvestmeats.® It i3, there-
fore, éssential that marketing facility investménts he made judiclously
with a‘view not onlv to meet the challenge of the Immediate needs and
problems, but more so based on estimates of future changes 1in the .product
mix ‘and ‘flow of markcted surplus over space and time, Trade-offs in the

economies in costs and degree of flexibility to cope with the chanpes in

*Here no arguements are offered to justify or oppose the public take
over of the markev functions or interfevence with the market ovpanization,
It has 1its own merita and demerits and each countvry has to Jdecide on
whether or not punllc interference, control and take over is requived; if
50, to wvhat extent and in what form depending upon {ts cconowie, soclo-
cultural and politlcal structure and objectives. This papar recognizes
the fact of public partlelpation, control and operations and proceeds on
this basis. '
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the future deserve a careful consideration iﬁ these planﬁing models and
designs. The following variablag, therefore, need to go into the decision
matrix for market facility investments:

(1) Production estimates of different farm products For each véar
over a fairly long perlod of 10-20 years. Quite a few programming modelg
are already available and have been used on a pilot basis to obtain such -
production estimates in various countries. Particular mention 1is made
here of the simulation model for the Nigerian economv developed‘at Hichi:
gan State University {12}, the Day, Singh and Mudahar recursive program-
ming model applied to the Punjab (India) agriculture [3, 18], the Duloy,
Nortoﬁ sectoral model on Mexico [4] and the Fletcher, Graber, Merrill
and Thorbecke model for sectoral analysis of Guatemala agriculture [7,
8],Evéﬁ a ﬁuch simpler but a comprehensive approach can be used as

attempted by Cumnings for India (2] and Johl and Kaul for Punjab. [14]

© (2) Production elasticities of marketed surpluzes of various commo-

dittles:
AS P
B, ~«__d. . __3_
94 AP 3

] J
vhere ’Sj' stands for marketed surplus from 'Py' production of the 'j'th
product.

(3) Marketed surpluses of various products worked from cstimates of

(1) and (2): . '
Sj = Sjt—l + _ffjg_ﬁ_ .k . S1 (t is time descript)
Pjt:-l j t"'l . !

(4) Import and export components: Mi and X1, over the whole period
of planning. -

The point of importance here is that thease estimates of annual magnitudes™ -
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of marketed surpluses as well as import and.expo;t estimates have to be
'made‘for a fairly. long perlod to cover the lifetime of the majqr market
facility investments. Also, these estimates have to be made with respect
to time flow and patterns of arrivals and distiibﬁtion. |

Total annual flows can be estimated as Qnder:

jt + th.

(b) Terminal flows: Hjt + th

~ (a) Inﬁérnal flows: S

In a defici; economy, import flows are important because ﬁhéy form a sig-
nificant portion of the maréeted quantities. In a surplus economy, they
may not be so because only the quantitics surplus of domestic‘needs may b
exported. Anyway, coastal facility investments havé to be done cnutioﬁsly
with respect to size and {lexibility berause they can be rende;cd surplus
due to: (1) iIncreases in domestic production, (2) spread of imports ;nd
exports over a longer perlod and (J)Iincreasing inland facilities of
storage, transport, etc. In this case peak needs can also be reduced hy“
judicious time-distribution of shipments.

| In the case of domestic surpluses, however, neak market arrivals
cannot be g0 easily avoided; .interior mavketing facllity investments,

. therefore, must be made keeping in view neak arrivals. Here it {s not a
duestion of annual quantities, but of seasonal peaks, Flexibilitv in

the quantum of a facility is more Ilmportant here because othecwise efther
the capacity will rﬁn shortAof the requirements in crucial peak period(s)
or it will remain unused in the slack scason(s), thereby raising the
overhead costs per unié of marketed surplus. Yet, there are certain fa-
cilities that cannot be made so flexible. - txamples are permanent storape

structures, rail tracks and mavket-yards. Net fnvestment in such faecilt-
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‘ties dufing any time period (AIt) will be gbverned not by thc average but
‘by the highest volume of marketed surplus over the life period of the

investment:

, n k
AL, = ¢ (E L Asjt).
. =1 t=]

Negative changes should be ignored; Asjt should be the net addition of
marketéa surplus of the jth commoditv in period 't' over the previous
highest peak; 'j' would rum from 1 to n crops and-'t' from I‘Lo k seascns
over the lifetime of the investment under consideration. Fach seaéon

only the peak arrivals should be considered in order to satisfy the cri-

s n
terion of optimum point on investment, i.e. It a L Sit and a feasibtility
‘ n j=1 '
criterion of 1'> E S1t in phvsical terms.
=1 -

There 1s always a scope of trade off hetween the facility Investment
and incentives for more orderly and spread-out marketing of the nroduce.
To the extent some incentives can be used, such as gradually increusing
‘procurement prices from harvest to the lean.aerind in order to re ice the
e#tféme peaks, they reduce the pressures on market faciiitiés. As an '
example, Figure 1 Qnd Table 3 indtcate that over 85 percent of the wheat
.arrivals in Punjab and lHaryana states of .India are received in the market
in less than three months. Within this period only 10 to 15 days are

most critical. If markek facillities do not match with the arrivals dur-

. n
ing thls period, {.ey; the feasibility criterion'¥ > I $ is not met
. N ]"1 e

even one season's damage can be higher than the costs of additional Faci-
lities needed.

"One of the main reasons why, the producer~sellers rush their prodﬁce
to the market is that they do not expect the priceé to 20 high cnough to’

/
match with their storage and withholding costs. [ll]/ These peaks can be

’
.






b

Table-3

Wheat arrivals in selected markets compared:qver post~harvest
periods, Punjab, India, 1965-67 thrcigh 1970-71.

Post Harvest Season ,
Percent increase over

Average Arrivals‘in'quintals Column No. 1 during
ﬁg:rg 1968-69 ‘1969-70 1970-71 1968-69 69-70 70-71
1965-66 - : ' -
to 1967-68
Punjab
"Ludhiaﬁa 146912 270522 ..311490 315018 84 1z i]é
 Khanna 255834 615044 860757 783460 140 216 206
Dofaha : 65557 “ 164693 262361 260362 151 N0 - 297
iMuliaﬁpur 51374 172812 290086 319191 236 .465 521
Haryana .
Karﬁél' 61696 161768 = 300044 431516 162 386 599

Taraori 21034 62727 94759 139206 198 351 - 562

>,

Source: Gill, K. S. [11]
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vconsiderably reduced . with a _more rationnl pricing nolicv.; Thé criteria
of facility 1nvestment should, "therefore, be to mecet the needs of abso~
ilute’ peakBAdulyfmoderated with price and -other nolicy instruments.*'

The éamé’criféria can bhe used fdf coastal marketing facilit'es.
- ilere the volume of commodities has to be hoth importq as well as exnorts.
There is much ﬁore opportunity for dovetailing the inflows and outflowq

on port handling and storage of commodities. Peaks can be more easily

~

" smoothed out. Inland capacities are in fact a good trade off for some

of the cbés;ai ﬁarket facilities. Inland storage, transport capacity and
market organization can relieve much of pressures on coastal facilities.
Howeﬁer,vthe oppasite trade off is not as feasible. Coastal fécility in~
vestments arc.much more, and sometimes severelv, circumscribéd in their
ability to relievé pressures on internal market facilities, esneccially

in tneé situation of suddenly increasing domestic marketed surpluscs.
These possibilitiles, therefore, should be carefully léoked into.before
making additional investments on:coastal‘market facilities. For exnmﬁlé;
development of inland storége capaéities and efficlent road transrort

can be a considerably.better alternative than devclobmcnt'of luge storage
fdciiities»at geaports and railway terminals. Coastal facllity.tnvest-
ments, once made, become irrétrlevahle; a change ia domestic sﬁrpluées
vis-a-vis import and export needs can render these facilitie# surplus,
thlc serious bottlenecks may.be occurring in the intarnal markcrsﬁ;wfhié.

situation has been very markedly demonstrated in India, Pakistan, Brazil,

.Turkey and Philippines in the last 2-3 years.

#It 1s thercfore critical téd know the response of the producer-seller
to various price and othier incentlives with respect td the pattern .of mar-
keting of their produce in order to. ﬂatcrmine the opLimum marketing faci-
1lity davestment needs. »
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The ctitgrion of“any net facility investment in coastal market dur-

"

ing any time'(AIct)‘sﬁould therefore be:

- n ok n k g.
AL, = ¢ {(L I Mg+ I LX) -\ (AL
ct : jul t=1 :‘t jul c=l jt t

ngé '¢! is the coefficient of facility redulréﬁents per unit commodi;?
Qolu&e; Mj; and th are the imports ahd expoftsvof jth commoditv duriﬁg
period t; 'j' runs from 1 to n commodities and 't' runs from 1 to k sgé;
 sons in th~ 1ife period of the facility. Period 't' can vary from a week
:to a season of any duration depending uPon the period of typical‘turﬁ—ovéql
involved. (EZ indicates the trade—off coefficient between inland and’
coastal facility {hvestments.*

‘Iﬁ conclusioﬁ, tﬁe apgri ‘ulturai production growth of most of fhe’
developing countries has been so impressive in the last 3-4 years. that
it baélvery considerably decreased their dépendcnce on imports.esperially
oE‘food grains. Very likely some imbortant food déficitrcountriés.willlﬁ,‘
be-be¢oming‘surp1QS”in the near future. Thisg shift Eroﬁ heavy dependenée‘
hn imbofts to fast-increasing internal squluses_is changing the bundle
of wmarket problems. ﬁovernment regulations, control and operations in
the ‘market neced to be, therefore, more carefullv designed in‘vtew of the
ﬁeﬁ situation and changing economic environment so that the domestic
markét bééomes fully responsive to the production changes- and at the same
ffiﬁé keéps.Up the incentives for higher?and better prodhctioﬁ; Gové;n-

mexi pricing of the dgricultural products needs to be carefully structured:

*Coefflolent ¢ 1s the technlcal coecfficicnts and can be easily
determined bv the aﬁficultural”engineers.w-Coefﬁicleht,RE: is also a tech-
nical coefficient which can ae determined by the engineers and economists
‘jointly, . : ‘ '
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'té;teflect thé general.mafket demand and suppiy"conﬁigiqﬁé on the one
»éide'anﬂvnot to beua disinCentive tO‘the‘producers' efforts dnjmodqéniza-
ltion_of»pfdhuction on the pther hand.. Where public favestment in;hnrkét ‘
fagi;itiés bécomes‘desirablé. a ratiqnél cfiteria.of'balancinggﬁhe capa-
cities with peak.needs moderatad with other pdiicy c1éments,yHe¢Js.to be
followed so that a reasonable alleccation ié‘madeﬁfqr coastgl as well as
internal market facilify invesfmen:é.._lnvestment in mdre.flggible.faciQ
iitigé may be morg_costly per unit of marketed commodity, vet, it needs
te be weighed againsF the irretrievability costé of fixed investhcnts
under tﬁe cdnstantly éhéﬁging marketed qQantities énd‘ﬁheiEAﬁemporal as

well as.spatial flows and patterns.
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