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ABSTRACT

1-AN'EVALUATION OF THE UN|FORM PRIC!“G‘SYSTEM-EOR ﬂAfZE‘{N ZAMB!A

A uniform brice“has beép applied fof each agriCuitpfélbcqmmodity
marketed by the official :m‘ark_etir;g' inst'i_‘tut'ié‘nsi in Zambia since 1973.
The main reason attributed for adopting. a Qn?%ér%~pricing §ystem'fs
that of equity. Since its inceptfbn; the uniform Ericing syéteﬁ has
ireceFQed criticisﬁsvbecaugé ofﬁifs fnherénf iﬁeffjéencjeS? %n'meeiing
’ the government objectives~§ff ' aféaining‘}egiénqlfSelf?;uffibigncy }n
food production,.éﬁd ensuring efficient al]oéétfon"bf reson¢es.

The 'uniforh pricing sYstgm‘1has  ehc6urégeﬁ"the- pronEtion' of
agricultural products even bin geograpbical areas  whe(e it is not
economically ‘feasible to> do A;o;” This‘ sitﬁatiqn‘4ﬁb;,resulted in
excegéiQe cost to the ”Qoverhmenf in téfms off transport cost. for
haul ing thé produge from SQrpius to deficit regidnsfl ThiQ goverhment
expgnditu?e has been par;PCQ]arly high for maize whiéhff; a relatively
heayy.but low valued crop. |

The pbjective‘of vthis study is to analyse the uniform pricing
system for maize by comparing it to the free market  pricing system.
By determining the regional optimal flow of maize and their corre-
sponding equilibrium price differentials, the uniform pricing system

can be judged as to whether it-is efficient or inefficient.



from-the resulté ob;;ined fqr.‘both yeﬁrs under‘c6n§ideration (1978
and 1981), it is evident.that_ ﬁhé unifprmlﬁkfcjng.sygtem  is highly
inefficient. Spegificafly, tﬁe re§u]f§lgﬁow:that soﬁe reg?o&s[are not
vfeasible for>ma§sive production of"méiz; which currently exist. They
also §how that thg regiéna]vprice'.diffefént?gls_as detérminéd‘under a
free market. sitUation are- too widé “to'. jﬁ;tifyy a uniforh.‘price
throughout the country. ‘
: To'reso]ve the incompatjbii%ty be;wgén govefnméntr'dbjective§ énd
regibnally. differeﬁtfatea ) production‘ capabifjties,' E this s tudy
'Vbroposes a controlled regionally di%fereﬁiiated priciqg system for
méize. Thjsv pricing system takésj-intovaccount regiohalyld%méhd‘and
.sdppfy.pdsitions; accessfbi[ity‘to the ‘major ﬁafket;» and agronomi;
conditions of each region.‘_ lf‘this;pricingvbolicy is adoptéd, it
witl rgduce:traﬁ§port cost for hauring,maizg ffdm'isurplus.to.deficit
regions; It wfll also help‘the goVernment:meet  its objectfve of

attaining regional self—suffidiency in maize prodoction._'
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Chapter |

INTRODUCTION ~

Since‘l§73,' Zembia ﬁas eursued a. uniform‘p%jtingisYstemI fer each
agrlcu!tural product marketed by the official merketiné institetiqns.
Ameng the different agrlcultural producte the; 'the'uhiform‘ pricieg
sysfem has been applied to, lit hes been'effectIQeL:fh_the case of ~
4ma|ze, wheat, soybeans, sunflower, cotton and tobacco, and |neffect|ve
in the case of rlce,. groundnuts, beans}e sorghum and beef 2 %he malﬁ

feasons ‘attributed for adoptihg"é‘ueifekm prtCing system wefe
1. assist producers'in remete sQrplus ereas to gef more for their
preduce,f
2. enceurage traditional ptodueers to become . part‘of the market
eystem, | A ,
3. enéQre that all farmer?ﬂfe;efve a priee.for their"crops that
will compensate them feiflyvfor their labor, |
_h.' reduce |nterregronal and lntersectoral i ncome dlfferences and

5. “assist in the progressive modern|zatuon of agrlculture

1 Uniform pricing, as used here, refers to a particular type of price
control such that the price for a given.quality of a given commodi ty
at a given stage in the marketing-processing chain and at a given
point in time shows no regional variation. :

3 The uniform pricing system has been ineffective because of low
prices offered by the government controlled marketing institutions
compared to what private buyers are willing to pay for the same
commodity.

3 J. Weins, .Uniform Pricing Policy, Planning. Unit, Ministry of
Agriculture and Water Development, 1981.

_‘_
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hTﬁe adéption of é uniform pric?ﬁg system has Had a varied impact‘oq
proaucérszffom different' regions of thé country} For -fn;tance,
"p}oéucérs {n Western, Northwe#teén and NorthernvProvinces experiénéed
.a.fall‘in the average producer.price of maize, Wheréas producefs in
:Eastefh "and Luapula Provinces ‘experfénced a rise in the average
‘produce} priﬁe of maize.‘ .ProdUCers.{n,,the‘ifne-of~fa{l Pfgvihces
(Southérn;‘Cehtfal and Copperbelt) had their pro&ucekfﬁrites unaffect-v
 ¢d - és.éhown in fab]é 1o These conflicting ;égi6naI‘chénge;.in-the
'avéragg producér pfiCes haQe raised qusﬁionsv as to whéther.a uﬁiform'
priciﬁg éysfem is‘capable bf meeting its intended obfectives;
‘Althougﬁ"oﬁjecfive i mayi have‘bqen 'realizédi‘ﬁy'increasing the
) ayerage‘éroduéerv'ﬁrfce of maize in the Eastern Province (a surpfus
'regioﬁj, it fs difficult to justify a reducfion fnvthe produégr price
6f’mai2e‘ for some brovincesuVis;a—vis opjeétives 2, -3 and».hfl'ifhe
provjnéeg which have experienéed‘a reduction in the producer brice'of
maize éf; not only the Poofest tn  terms of low - income levels'but aiso
.héve.;he- mdgz undérdeveloped agricultural sectors.* |If the govern-
menp!s objeétfves' were to encburage traditional.producérsv to becoﬁe
part 6f ‘Ehe‘marketingn system, as Qell as reduce interregiqnal and
intérsectqfal incomebdifferenes then; its 'strafegy should have’been,
 among ofher things, to incrgase the producer price for all traditional
farmefs. Depressing the producer price in the'goor‘province; not only
enhanced already existihg regiqnél income inequalities, but couldfalso

have discouraged the affected farmers from expanding their productive

¢ D.J. Dodge, Agricultural Pblicy'énd Performance iﬂ.iambia - History,
Prospects, and Proposals for Change, Institute of International.
. Studies, University of California, Berkeley, 1977, p. 105.
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cepacitiest It is probably no coincidence that at the present time, a.

vaét;portion -of-the: uncultivated agricultural land is found in the

Western and Northwestern Provinces. According to the Third National .
~Development Plan (TNDP),* these two provinces account for 46.8 percent

" of the qncultrvated agricultural land.

"Aparf_from the apparent weaknesses of the uniform‘pricing syétem in

'meeting its eintended objectives, some people have argued',that the

SO

”unlform prlcnng system coupled with the government ObJECtIVE of paylng-

hsgher pr:ces to prodUCers whn!e at the same tnme depress:ng consumer

prices have tended to be very costly to the government. According to

a World Bank report, ¢ government subsrdles were esfimated'at K60

million _during'the ]976/77 crop year. The government of Zambia,
throogh3 the 'TNDPF has also expreSsed concern ‘over: the - growing

subsidies;_“;;} these subsidies orlglnally dessgned to bridge the gop

between the .obJectlve of provnd:ng remunerat]ve producer prices and

low cost food ‘to consumers, have become an gnbearablef_burden to the
eoonomy.“f
In anoqher etudy‘ by Elliott,* it is revealed that .the cost of

operating the ‘uniform pricing system was two-thirds. of the value of "

;all- marketed maize during the 1975/76 crop year. Thefhigh eost,

® Zambia, National Commission for Development»P]anning, Third National
Development Plan, 1979-83, Lusaka: October, 1979, p. 70.

¢ World Bank, East Africa Regional Office, A Basic Economic Report -
Zambia, October, 1977, p. 165.

? Zambia, Natnonal Commission for Develop:ng Plannung, op. cit., p.

70.

* C. Elliott, Equity and Growth - Unresolved'conflict.ig Zambian Rural
Development Policy, Geneva: International Labour Office, January,

©. 1980 p. 32.
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associated with the operation of a uniform pricing system accéntuates

the need to consider the.adoption of an alternative pricing system |

which would be less costly to the gpvénment;

The .other potent criticisms of the wuniform pricing system as™

applied in Zambia have been - focused on its'_allocative'inefficfency.

It has been'argueﬁ that since Lfs incéption;l the uniform pricing

system has encouragéd_the prodﬁ;tioh of _maiie'(a low valued crop in

)

relation to weight) further away;from :Ihe‘mafket;af the expense of

less costly crops in_ferms'of'transportvcosts. Aécording to Elling's?.

study, the cost of transportiﬁg maize from Chipata, "in.the Eastern

Province, to -Lusaka is 58 percent of the producer price of maize
whereas that of ginned cotton and groundnuts is Onlyllz percent.

- However, -since the introduction of a wuniform pricing system, . the

productibn of haize_ in the Eastern 'ProvihCe: has risen_while thé
productién éf groundnuts and cotton has decIWhed; For instance, in
1972,1 prior to. the introduction‘of a uniform pricing system, 6,480
tons"o% grounanuté and. 1,500 tons of cdttoh were prodﬁéed in the

Eastern Province. In 1973, when the uniform  pricing system was

introduced, the province's production of” groundnuts and cotton had’

declined to 2,9é0 and 400 t6n§frespecfively.

Another .criticism of the uniforﬁ pricing system has bgen its
failure to Vtake,accdunt .of Lﬁterregional differences in demand and
supply leveis of agricultural products. fhus, under the wuniform

pricihg system the existing inequalities in the supply levels of

* M. Elling} ' Backéround o Agricultural Development in Central
Province, Zambia, F.A.0., United Nations Development Programme,
AG:DP/ZAM/77/004, p. 5k, '
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agricultural. products in different provinces  is perpetuated. - For

A

instance, surplus. regions will become more surplds‘gwhereas'deficit;

8 S -
regions will become even more deficit. ' The ‘incentive for deficit

regions to expand fheirvproductive capacities is adversely affected
due.to‘ artificially depresged’pricés as well ‘as .the factvlthat these
regions can always make up the -deficit Ey ‘importing from ‘surplus

regions at no extra - cost. Such."a situation <conflicts With the

_ government's objective of aptaihing' EégioﬁaIVvse1f-sufficiency in

.agriculturél production.!®

From the foregoing discussion, the problem of'a__unifofm pficing

system as applied in Zambia can be - étated as one of inefficiehcy in

termé of:
1. failure to.heet_its intended objectives;"
2. failure .to take accoﬁnf‘of infefrégiénaf‘,deménd and  supply
levéls and,
3. high costs t§ the Qoverﬁmenf in terms of SubSJaﬁesi.needed to

-operate it.

RATIONALE FOR THE STUDY
Given thé digsatisfaction tﬁat has Cbéen egpressed‘by 'fhg Zaﬁbian
government officials, as well as the World Bénk and; its affiliate
organizations c;ncerned with agricu]fural dévelopmeﬁt, a thorough
investigation . into the performancé of a uniform pricing system as

applied in Zambia is warranted.

LR Zambié,'Natibhal Commission for Development Planning, op. cit., p.
144, o ' ' : '
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Bésides.Dodge,11 whoiﬁas _completed a compréhensive étﬁdx of the
.égricultufal.pricing system in Zéﬁbia,‘ Afhere'have‘been-other stﬁd(es
'06 pricing policy for.ag}icultﬁral products b} Vorid Baﬁk énd Food and
Agricultural Organizat{on (FAD) miséions.:. These §tqaie§ havé pointed
'oyt the weaknésses of the uniférm .pricjng pélicyléndAmadg suggesti&hg.'
“for alternative.priéing,ﬁechanisms.' .

| In her .study, Dodgé has argued fpr thé $5ahdonhent 6f a Uﬁiform
.tpricing»gystém in-favor bf producer pfieés.ba$éd ;n W§rld.pfice$,v”..;
-owe reéommended setting producef prices onvthg basis of world p?ices,
'beéausé;ﬁhis faciiitates the attainment o% the effi;fent'interfegioﬁq]
aﬁd‘ fhteécrop aliécétfoﬁ -df pfoduction}”;z'One of . theYWArJd 'Bénkv~
documen;sﬂoﬁ ZamBia haé also arguéd'for the abandonment 6f a Uniforﬁv
pficing system in favor of a  priciﬁg sYétém that onld reflect import
'and- export paritié;' for deficit énd  surblus~regions :feﬁpectively.
)Other studie§ have érgﬁed' for a free market priciﬁg sy%tém. For
’instance, a priéjng system which,wii] také account. of‘dgmand' and
-supply leQels in each region.

‘Despife the Zambién government's acknﬁwledgeﬁent of fhe ghértcom-
'%ngs of the nunifdrm pricfng system, 'it’has not conceded to . the
;1ternative.pricing systems_khat have béenv>proposed.Py the criti;s.ofA
;the‘uniform pricing policy. Though there are no‘clear cut reasons as
to why the Zambian government has nof deciaed to asandon the uniform
pricing systeh, it sgéms plausible to advance the fq}lowing three

arguments:

t: pD.J. Dodge, op. éit., Chaptersvv, VIl and VIII.

12 |bid., p. 367.
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1. ‘The' types of 'slternative pricing sxsteﬁs  thét:'haQe;:b§en_: 
suggesféd threaten the govefﬁment's contr&l over thef§perat}qn5
.of thé'agriéultural gector; ~ fn‘ Zam%ia, ~wHere;the Qovérﬂmen;-
has vowed to build a humanistic society, it becomes»%mpérative

for the éayernment’ to control fHe ‘opefatidns,vof thei'majér '
'_sectors ofbthé eéonomy; o j - - f” B o i
2.  jf market forces were left to determine fhe.pkbducér-pricé foé
agriqqitura1 products, thefe' is eyer?' iéd%éatidnitﬁag :thav
retéil-price of - agricultural products in major Vcit}eélw{ilfgq_
up. ~Thisr jn the politician's eyes, is‘v}eWed as a thrgat to'

tﬁe. peace. aﬁd tfanqujlfty -tha#. Zahbié, has~ enjoyéd ‘sfﬁce
indépendencé. ‘Any major increa;¢ fh thef;etail ﬁ?icetof basic

. foodstuffs i§ likely to evoke boycofts and strik¢s~ among the

o Péople living in the urban areas. . T S

3. 'Although it may be true that the loosening of price,¢ontrols;on

producer prices  of- agriculturélv, products may --stimulaté

increased prbduétion at a natibnéifjeve]ﬁ A it may aJso,b; true
£hat both small ana emergént farmérs'who stilf néed govérqﬁent'
protection to efféctively contributé'to the eeonomy will become.‘
vul6erqbfé tqifluctuating-world priceé, Suqh:é s}tuation'may

destroy these farmers who constitute over 90 percent of all

farmers in the country.

It appears as though these three consideratfons have ‘caused. .the

Zambian government not to accept any of the alternative pricing

systems advanced by the critics of the uniform pricing system.




1.2

SCOPE AND OBJECTIVES

. Though: a uniform priciﬁg system is applicable to most of ‘tﬁe“

agricultural products produced in Zambia, this thesis will focus only

‘on maize. Maize is not only the most important agricultural crop in

Zambia (see Table 2) in the sensebthat itiis the nation's staple crop),

it also has the potential of being Vgrown'in most parts of the countrf
v,as showh in‘Figuré‘l. Also, among the agricultura]»productsvgrOWn in

.Zambia, - maize is considered as the most lowly valued in-relation to

weight. -  Therefore, transport cost becomes an important variable when

,hauling'maizé_from'oné region to another.

Another reason for devoting the analysis to maize is that, maize is

:thefonly crop in Zambia whose regional demand and supply levels can

ea#ily bé_ident{fjed. . Other crpﬁs like cassa?a and'ffnéermi1let afe 
_éroQ;'méiﬁly far domegtic Consumpti;n,.i;e.,' n6t4fof thé.ﬁafkétl‘ ﬁ; h
“the chér‘Pénq, crops like éotton, grouﬁdﬁQts, sunffowers and tobacco
?re éfﬁﬂﬁ for'industrjal use. .Heéce, regfonaI deménd data fqr‘these

crbps can nct'be easily obtained. This makes itidifficultvto analyze .

the pr'i'c:jng= éystem for maize and othér crops withiﬁ the same frame-
wérk.‘ o -

‘Given the above premises, and haviﬁg identffiéd some of the
problems inher;nt in the présent. pricing‘ poiicy as well as its
proposed; alternatives for agricuﬂturai products in Zambia, the
" objectives of‘this study are : |

1. To determine the least cost routes for shipping maize from

surplus to deficit regions. T ues—————

T
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TABLE 2g’ESTIMATED‘PER CAPITA CONSUMPTION OF FLOUK, o
CEREALS, CASSAVA AND OTHER FOODSTUFFS IN 1980 1
| , SORGHUM e Lo
PROVINCE MAIZE ~ MILLET RICE  CASSAVA WHEAT  GROUNDNUTS . -
o - (Kg.).
" COPPERBELT | | -
RURAL ~ 108.4 © 53.0 0.2° 3.0 17.0 . 1.00
URBAN - -97.2 0 ———= 2.5 0.5 37.0 0.65 ..
.'cENTRAL/LUSAxA | o , L .
©  RURAL . 171.4  19.2 0.6 4.0  16.4 1.5
'URBAN o ©98.2° 0.1 - 3.3 0.6  42.5  "0.65
EASTERN ‘ o o
* RURAL- S 143.2° 6.5 = 1.1 0.6 - 1.1 8.00 -
| URBAN . | 102.6 —— 2.2 0.3 15.2 = 0.65
 LAUPULA = , , ' . o
RURAL © 32,5 12.5 . 3.4 7.0 1.5 3.00
URBAN 88.1 == 4.0 1.9 17.7 0.65
RORTHERN ‘ . . . _ ,
RURAL o 33.6 54.0 1.2 50.0 . 1.6 5.00
URBAN . 95.3 0.2 3.2 1.0  17.8 0.65
"NORTHWESTERN ) o .
RURAL . 46.8 46.0 0.8  34:0 0.4 12,00 ¢,
URBAN 104.2 3.0 8.6 9.0 9.6 0.65
SOUTHERN . | -
RURAL .155.1 14.0 0.1 0.3 4.3 11.00
URGAN : 1121.7 —- 1.6 0.2 29.1 °  0.65
WESTERN . ‘
RURAL 90.3 18.0 0.4  28.2 2.2 . 1.00
URBAN .. . 95.4 ——- . 0.6 8.0 24.7  0.65

Sources: Nutrition Annex; FAO Data.
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L
2. To'undertaké é cémparative‘éhalysis of a uniform pricing!systémﬁ
vis-a-vis a free market pricing system. | |
3."To design é éricing sysfem that will be coééizaq€‘of traﬁsbo;~'
';qtionAéost and interregional dffferenées- in supply and de@and,
forlmai;e‘WEthout_‘redﬁéipg thévave}age-sqppiy'bf' maize ai'tbé
haf?onéj IeQel;- “ - . | ' IR N . o
This studyAwilT,vat;éin ~the first objective,/by éeterm{n?néﬁ'the
optfma]fcoﬁmodjty*éloWs thét would haVe bfevailed Qndér a’frée m;fké;,
“The sgcond'objectiQev Wifl be attained by determining @heﬁ regioﬁal
quifibriuﬁ érice différentia} for maize that would have .pfevéi!eq
Qnaé; a free market énd theﬁ fcoﬁpare.these ﬁr{cé df%feféntiéls wiph
‘the uniform price. .The'third'quective‘wi]l be atta}ﬁéd by ﬂ&ilizinélf
fﬁefinformation obtained from ' the op;imal.'fIOW-of maize, 'regionél
-‘pricé‘differenti;is,_:sensitivitx énalysjs; geographiCél ]oc$tioﬁ'an&
the agronomic éondifiéﬁ of the regioh as presented in seétion.Z.S.
Theﬂdata used in ;his‘study ‘is the 'regional pufqhasé éhd sales
figukes' for maiée provided by.‘ihé National Agf?qdktura1j>M$rketin§‘
Board (NAHBoard), .and the official t}anspor£ cost ra£e§'forvshfpping

méize.from one region to another during the period 1979 and 1981.

1.3
: : OUTLINE 'OF THE STUDY

To attain the . stated objectives, this thesis proceeds in the
following manner: Chapter 2 presents a historical analysié of the
pricing system for maize prior to independence in 1964, between 1964
and 1973, and afte; 1973 to the present. It also analyz;s the freé

market pricing system, the proposed controlled regionally differenti-




background - to -the empirical mode].‘ - The single product spatial 4

- equilibrium model as developed by Samuelson?? aﬁd'refined by Takayama "
and Judge“ W|!I be utilized. ChapteF L specifies the empirical model ‘

. -7 L. : . . é

“ated pricing system and briefly‘reiiews'bac%gﬁoundv literature on the

‘determination of prices over space. -

maize production. Chapter 5 proVidee an analysis ef the results. The

'summary and implications of,thie study are pteéented in Chapter 6.

¢ b S e, L ik L S g Ao e - -

ot R et S it S R R T e e .

\ ' g ' -
‘Chapter 3 presents a detailed theoretical model which provides the

for”comparlng’ a uniform prnc;ng'$ystem ‘with a free market pricing

system. It also provides the self;eyff?efency“fatibs which are needed

for determining  the maghitdde of.regioné!F §urpluses or’ defieifs in

13 p. Samuelson, '"Spatial Price Equilibrium and Linear Programmnng
American Ecnomic Review, L2 (1952), PP. 283 303.

14 T Takayama and G.G. Judge, Spatnal Temporal Prlce and Allocatnon-
" Models, Amsterdam: North-Holland Publishing company, 1971, Chapter
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Chapteril]
BACKGRbUND T0 THE PROBLEM |
The priéing;‘systems-'fofj-ﬁafze fn Tlahgié 'thét emergéd 'affer~
independence are.highly indebtgd to‘;fﬁe'pricing Syétem'ﬁhat prevailed
5uriﬁg the colonial period (1590;1964).'  %bis”‘is“evidént from the
pficing policies thathere..designea_QUring the célohEAl period~ahd
;fhose thaf came into effect after‘inaependeﬁcé (1964) . " As a matter of
féct, the pfi¢ingvsystem that ﬁréV;IYed after indébendehcé pp~£o thé
'1968/69 ﬁarketiﬁg season, ‘was inherited from ﬁhe bofohialisfs. "The
pricing policy: for maize Qentbfhfbugh somév changes from 1396k until
1973 when ;'unfform_pri;ing.system"was adopteé;"‘ﬁ uniform pricing f
systém was élso>pr§cticéd during the qoloniél pérféd from ]95l’ to
1957.
The baﬁie differences iﬁ the pricing policy‘fOf maize dufihg‘the
ﬁre and post ihdepéndence periods:were: |

1. durfng the célonial period,v-the setting of the producgr price
of maize was ;nly effect{ve,fn the Sog}hern, C;ntrafland.later
in the Eastern Province. Other‘ provihéeS- did not fecgive
markéting services fof thejf produce. After independence (at
least | after 1969) , the government exténded the marketing

services to.all farmers in the country and
2. within the restricted areas that received marketiné services,

two distinctApriéfnérpoliéfes prevailed. One wasvapplicable to
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’vwhite-séttler farmers and another to tHe'vihdigenqus'farmers,

i.e., settler farmers received a higher price for their produce.

!

L ' . - ‘
than their black counterparts. ' " This discriminatory "pricing
policy was discOn{inued after independence.
It must, however, be emphasized that the agriéylturaﬁ policy of both

colonialists and the current government has been thai' of prqvidjng

'Vcheapffdod to 'peop]g in the urban areas. 'Thié was viewedf bybpolic}

makéﬁs as one way of mafntaining cheap ' labor .in Uthe ~industrial

sectors.

In yiéw'of- some similarities in the pricing_fsystem théf prevailed
" during the pre and post independence ﬁe}iodé, itqbecqmes?impeﬁative to
review both the colonial and 'the post independence  agricultural’

“pricihg policies..in.'general“and for -maize in particufar. This

“background infqrmat}on will illustrate the difference in the basic
objectives of the two governments and, hence, the‘need for~gi?ferent
means to attain the objectives Qf'thef present governmeqtl_

2.1 : ‘ N
PRICING POLICY FOR MAIZE PRIOR TO INDEPENDENCE

Althéugh the production of maize for thg market in Zambia can be.

traced back'to‘the last‘decéde of the ninteenth centuty, a cénprorled
pricing system did not come into effect until 1936;wheni'the Maize
Control Board was established. Prior to 1936, mgize was basically a
subsistence crop. »The colonial government, while 'encoﬁéaging maize
productfon among indigenous farmers, - the?r main interest régérding

agriculture was to attract white settler farmers .into the region by
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;ngvfng~ thém thé best land ;ﬁd higher _pf{ces for jtheir» préduee,.
J[qdigéﬁou% farﬁers who lived ' in aréésv deéﬁedb desirable for white
se£;ler§ were forced to~mig?afé to ofher parts éf fﬁe couﬁtry;is‘

The emergence.of a ‘depke;sion in the 1930'5 Iéd‘to fhebcfosuré o%
élf. CQpper mines But two.1¢ .This:gituation draSticafiy redchd the
dem;hd,for maize leaQing.its production in.é‘ surp}UsrpOSféion;3' The
. gdvéfnmént'qf the time found'it increasingly expgnéfVe to‘dispose'of

tﬁé.éxcess maiée. ‘ They also felt that suéA”; §itqati6h wés th}eateﬁj'
uieg;the fuiure'of settier farmers  énd,, therefore}' ai-maiée cbntfoli
~bp§rd,cﬁargéd Qith thé responsibility of reguléting fhg>marketing of.
_maize Wéslféfmea.‘ | .

Ff;étly, 'a‘QUéta méthod was adopted where indigenous ‘farmers wére'
al}ocaféd only .one-fourth-of the total mérkét demaﬁd.jfor,vmaize.
“‘Beéides thé' quota systeﬁ; settlgr 'fgrmérs were'guarant&edjf; ﬁ?gher
priée(for theirbprédﬁce. 'Thése measures were-designe§ to.achiéve”two
".obj€c£ives: | |

1. to suppdrt producef prices above world prices and,
2. .fo.remoVe settler férmers from the threat of.competitibﬁ from
the indigenqgs producers.%7
“.The~producer ﬁrice of maize ;emained fafrjyﬁstable. untfl l9hl)h2

when the price was increased from K1.081% per bag of maize to K1.50

due to decreasing supplies of maize dufing the Second World War.

s p, Dodge, op. cit., p. 8.

S N ) |bid. y P 9. S, ‘.,. e e

17 |pid., p. 10.

1t |Ibid.




‘Duringitne same year (i941/h25, the government reduced andbfroze theh.
.producer price of maize at KI1.35 under the agreement that |t pa d thef
mafae“controi board a subsidy to make up bor any resultlng ]osses;
fhe issue of subsidizing:marketing.organizatfons has also peen adopted
after independencevand in most instances has been Ver;:controyerstaf.-
| It must be noted that.until‘about 1950/51,j”the, operationsbof tnef
marketing’ boards were restricted to ‘settier..farmers"andvhan:feW"
1indigenous_'farmers who were locatedlnear ‘the_'jtne:of%ratl tn';the
Southern' Province. . Other indigenous -farmers in “the irest:otf,the
Vcountry did not have a guaranteed market for‘their- produce._ dFrom
195]/52 the operatlons of the marketlng boards‘were extended lnto.the
’ Central Province.. A flat rate of KO . 35’” ‘was charged for transport to’
all indigenous farmers per bag of maize. Thls was used as a: transpor-ﬂ
4tat|on subsidy to’ farmers furtherlaway from.the major markets. Thus,
iall farmers receiyed"tne same producer prices regard]ess.of their
'location.- ‘In short, a uniform pricingvsystem'uas instituted. 3'155‘
uniform pricing system was introduced,as a measure to‘cneck'increasing .2
populatlon pressures on the land adJacent to the ra|lway depots.‘: The -
’Uniform pricing policy was later abandonedA due to government‘s
emphasis-of attatning regional se]f—sufficiency‘in -maize‘production.
It has, however, been reintroduced and has been in‘etfect since 1973.
From the above»analysis;. it is evident that the pricing policy for
agr}cultural products in general and for maize in particular Awas

biased towards favoring settler farmers and to some extent indigenous

19 |bid.

3% |bid., p. 32.




férﬁers id» the Southefn anﬁ Central Provinces.?! Unddubtedly, ’this_'

_pf?c?ng pol{cy creapéd a dualistic structure, i.e., on the one hand a

Felativély few large, highly developed' settier farms and on the

iother, a multitude of éutochthonic subsistence units.22 This indicates

" the extent the ¢olonialist's policy towards agricultural,develobmeht

wad achieved, -i.e., to promote settler farmers and - maintain a

Vstatus quo among indigenous farmers.

'PRICING POLICY FOR MAIZE BETWEEN 196L AND 1973

i;; “'_{ ' tfme éf ﬁndepéndence was basically applicable to farmerér in the

Southern:and Central Provinces. Within these two provinces, two types

another to indigenous farmers. = The immediate concern of the Zambian

‘authorities at.
. g R ]

férmers.il until ﬁhe 1968/69 crop year, no attempt was made - to
'ﬁarkéting institutions.

Provinces meant that other provinces could not effectively compete in

the production of maize for the market.:  Since, at the time, maize was

2! Only farmers 'in .the Southern and Central Provinces were assured a
market for their produce. - ——ono T S

21 Heide and Udo Ernst Siméh};; SééiéwagéhoﬁiCEXDéVélBBﬁéBtbiérbhal
Economies. The Examples of Zambia: Weltforum Verlag, 1971, p.

276.

O iy S

S o " As jhdicqted ih‘vSeqtioh 2.1, the pri¢iﬁg policy for maize at the

I of price structures existed: one .applicable to sétt]er farmers and

indebendencé was‘to abolish this biased dual pricing

s:ructure}énd'adopt a universal price for both settler ‘and indigenous'
integrate bther; proVihces into the operations of the official

Restricting marketing services only to Southern and Centra#
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the only crop which could easily be sold on the market for cash, the

" uncovered farmers.found themselves: excluded from the _modernization

race. This situation erhanced already exfsting'inequalities between

‘the line-of-rail provinces and the rest of the provinceS'ih the

country. . Realizing how‘_ineffectivé‘this pricihg system was towards o

n

redressing the Unévgn deveiopﬁenf fouhdéd‘ in the colonial period, in

1968, the Director of the Department of Economics and ﬂarketiﬁg in the

Minfstry. of Agri;ulture_;addressﬁd the qustion' of determining the

producer prkce of maize iq uncontrqlled afea§.33

Subsequent to - the'dfrectqf';» address,  a 'ngw_pricing system was
édopted;' Under thisiﬁéw'brice éYsem, f$rmer$ =n de?icif reg{oﬁs Qére
i grahted higher'producer prices'combaréd fo'those“in surplﬁs regi§n§.
For example, é bag‘ of-maize jﬁ Kasama (a deficit  region) was K3.90
“whereas in Chipéta (a surpius-regj;h)bj the price was K2.90‘ and . for
proQinces.aiong the Iine—ofjrai]-'the'prfce was K3.20. ~ Under this

pricing system,'prices reflected, to some extent, regional demand and

supply positions.. - If it is assumed ‘that farmers .are responsive'to‘f

price changes, then a relafively high price in deficit regigns'wouid

stimuléte increased maize production in these rggions. .Therefore,
reduciné the qUantifyvdf maizé impor ted f?om sufﬁluslregions énd hence
reduce the gross trénsportatién cost budget for héulipg maize.‘ Tﬁis
" form of pricing éysem‘ is very necessary for a country like Zambia
whefe transport costs are very<highjdue to poorly developed interre-
gional road networks. This pricing policy would also be iﬁ line with

the government objective of attaining regional self-sufficiency in

23 Dodge, op. cit., p. 99.
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food production.

ln_the'l970/7l4marketing seaSon}‘for'the ffrsﬁ_time,vthe government
guaranteed a. flodr price' of;K3.2d‘ioer bao» of maize at all- deoote
throughout the country. 'The ma?n, reason attributed by the Zambran

" government officials ‘for this new policy was to ensure a fair return

to all farmers. -This argumehf.off_fairnessvhas been pervasiue in
introducing a.uniforn fpribingieyetemf for' agriCthural producfs in
Zambia. }The‘other reason;Which m:ght have inf]uenced-thed:lambian
government_ to grant :a floor prlce cOuld _have been thezlowl output
recorded durlng the prevnous year. - By .grant!ng a. floor prvce which
was hlgher than the producer prlce offered in the surp!us prOV|nCes,
the governmentb hoped 'to strmulate |ncreased produetlon'_in these
‘ provinces., UnsurprIS|ngly, |n tne followung year, the.productron of
maiée in the Eastern Prov1nce |ncreased. | |
Durung 1971/72 crop. year,' the;.producer'prace for the line-of- rall
provinces as well as the floor prrce were each ralsed by 30 Ngwee" -‘to
K4.30 and K3. 50 respectlvely ,'Thns ,was_done,to stimulate production
of ma;ze due to an antlcipated shorrﬁall.in. the -supply of ﬁaize
throughout the country‘ Durlng the same period. the producer price
. of maize in the Eastern‘Proyfnce was aleo raised by 30-Ngwee despite
the heavy' costs jncurred rn the previous_dyear‘by fhe government in
shipping the surplus naize from the Easfern Province to the line-of-
rail provinces where a market existed. It appears as fhoughvrhis
increase in producer price invthe'Eastern Province was mainly due.to

the successful lobbying of Eastern Provnnce pollt|c1ans. s Given,the

R S

3¢ |bid., p. 101.




L 21
surplus productlon recorded in the preyious‘year, .the most»rational
;move the government could have taPen is to leave'the oroduoer_prfce in
“the - Eastern Prov]nce .unchanged (and“concentrate ‘tHe( increase in
provinees.where demand seemed tovoutweigh supply.

in the 1972/73-crop year{ another‘ ehange in the producer prfce-of
maize occurred. The,fldor_prfce gforda'bag of maize was raised.to
Kﬁ.OO, at the same timel Athejproducer 'orice in the Western‘ and
‘ Northwestern Provnnces were reduced to K&k.30 from .Kh.58 and Kh.38
,resoectively. ThlS move whxch was done under the pretext of attaunung
a much hlgher degree of fanrness “among all farmers throughout the
country seems :to have contraducted both the government s obJectlves of
attalnlng reglonal self sufflcuency in food productlon and correctlng
the uneven development that had emerged during the colonia] period,
The Western and Northwestern Provnnces have always beern in a\deficit
position as far:as'maize production is concerned.

\n fact,' the shortfall in the supply bof maize in these two
prouinces have prompted “illegal marketing"ot mealie-.meal."' The
average‘price of mealie meal in these two provtnces is higher than the
official retai\ priee.?7 “Also, according to a report bY the Central
Statistics Otfice, vthe‘Western and Northwestern Provinces are the
poorest in the country."-vaenbthese facts, one fails to understand

the government's rationale behind reducing producer prices for these

25 |bid.
26 Mealie meal refers to manze flour.
RN M. Elling, op. cit., p. 5h

28 podge, op. cit., p. 105.




. deficit regions. -

In Aprii; 1973, the Zambian government announced,yetfanother change.:

in the producer price of maize. This time; a universal price for

maize for the entire:nation was introduced and put at K4.00 per 90

'kliogram bag of maize. Th|s pr|C|ng policy whlch is popu ariy“knCWn_

as.a ‘uniform prncung pollcy has been rnstituted not oniy for maize butv'

for ail_agricultural products marketed by'the qffICiai .marketlng

~ institutions.

2.3 . : —
: UNIFORM PRICING SYSTEM

'The’uniformtpricing system, as defined’in‘chapter-one,‘ refersito a

particular type of price control, such that ‘the price for a given

‘quality of a commodity at . a glven stage in the marketing chain and at

r'-.

a glven point |n time shows no regionai varlatton, |.e., the price for

a given commodity is the same in all parts -of the country. " 4n the
: ’ N ’ N . . . T r .

. Zambian agri-food . sector, the unifprm pricing system is abpiied at

four diatinct leueisr
i; .prices paid by farmers for. some purchased inputs ’such .as
-fertiliier and seed, .
2. prices received by ’farmers for some principieiicrops deiivered
to the official marketing organizations,
3. prices for some farm products between the marketing organiza-

tions and processcers, and

L. retail prices paid by the consumers for some basic food items,

i.e., mealie meal, rice, etc. T e e

SRR 1




Although the. uniform pricing System'is 5apb]icabie'at four distinct

stages, this thesis addre ses ltself to a part:cular crop (malze) at a

iy

speCific prlcnng levei - farm gate

 The basic vargument behind the introduction‘ of a uniform‘pricingv
system is that of equity.- Most of the proponents'.of a uniform ;

prncnng poilcy (the maJorlty of who are poixtncnans) have argued‘that'

each farmer shouid receive the same price forv_hls produce regardiess

of his locational position.?’

The use of a uniform pricingwsystem._as a means of attaining equity

.among farmers is very difficuit to.justity in iight of the fact that

farmers are iocated ‘in - areas WIth varylng degrees of comparative

advantage as far as the production of maize is concerned " As shown in

Figure 2, farmers in the Western, Northwestern, and Luapula Provinces
and to some extent'tho$e<in-the Northern Province have poor agﬁcultur-

al soils compared vto~farmer§[in'other provinces. Given this condi-

tion, a higher degree of equity can be achieved by paying a higher

price to férmersvin.iess faVored,areas“ to help them meet higher costs
reguired to‘prOduce the‘same numher of bags qt maize as thoseifarmers
in more fevorable locations.

- The other di;advantege. confronting farmers in remote provinces is

the difficulty they face in acquiring government' subsidized agricul-

tural inputs. Firstly, most of these farmers are too poor to afford a

bag of fertilizer or a bag of seed maize and, secondly, for the very
few who can afford to buy fertiliier and‘seed, in most instances,

these inputs are-not available at their local depots.

2% |bid., p. 103.
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'FIGURE 2: GOOD AGRICULTURAL SOILS IN ZAMBIA
Source: Zambia, Third National Development Plan (1978/83)
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Poor timing in the distribution of farm. ihpdtﬁ'haﬁ been one of the

major criticisms against the National Agricu)tufai Mar&éting' Board -
. N .. \ B ' - v i .
the sole distributor of fertilizer and seed. -This situation further

accentuates the éomparétively high costs of producing a bag of maize

for farmers in  the remote provinces: - Farmers who -are located along

the line-of-rail - provinces (Central, Lusaka &nd Sbuthern),, besides
enjoying favqrable.climate and fertile-soil ;ondftions,  have easier

access to governméht subsidized agriculturél;@npUts, This.éives them

‘a comparative advantage when compared.to their. counterparts. not in the’

line-of-rail provinces.

In view of the varyiﬁg agricuitqrélfcondltion§lfacfng :fafmers'in

the different regions of the. country,. the ZamSianfgovefnment' can’

attain a higher degreé of equality among}farmers~by ensuring that the

prices offered to farmers reflect these regional vatiatiohs.-' For -

instance, regions which show a relatively higher cost;of production

must be granted relatively hfgher.priées to help the;e”,férmers meet

_the excess cost of producfng‘é.bag'qf'maize.~_Relativély”higher'price§

must also be éiven_ t; defiqif vfegibnsvfo'vhelp stimu];fé 'inéreased
investmept in ﬁaize productiqn;  ' |

jt'can"also be argued that a'uniform'prjéing.systeﬁ_ is generally
inefficient §ince it Qiolétes the basic pr%ncip]e gQiding pfices‘among
spatially separated markets, i.e., pricés between two trading regions
will differ exactly by their transfer cost.?° Ipefficient pricing can

lead to inefficient allocation of resources. Under normal circumstan-

3 For a detailed discussion of prices for reéions among spatially
separated markets the reader is advised to read, T. Takayama and
G.G. Judge, op. cit., pp. 47-62. : : ‘ .
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ces, resources will move to regions where they can earn higher net

. {returﬁs.;' The high net returns are normally sjgﬁalled by the prices
offered for  the commodity in the different régions.' . But under a

uniform pricing system such price signals are’lacking, ‘as  a result

factors Aof‘production tend to be immobile,. which to some ’degrég

.imb}ies a misallocation of resources.
vin Zambia; 'thjs inefficiency is reflected in the -production of
7maize.* The uniform pricing system has encouraged excessive production

of maize even in ‘areas where it is not economically profitable to'do

so. As,Ell}ngfremérked, "...this distortion which is véry mquea in a

bfg codntry 1{ke .Zamsia.withgutiahy‘impqrtaht inlénﬁvﬁatérways}. can
'mékg économgcally dgsfréble broductfon financié]1y'Unprofitable;”él.ln'
iambia; .tranéport cost is a very important ‘compﬁneﬁt in thehcosts
és§§tfatea WithV thé marketingl‘bf agricplturalv producfs;- especia}iy :

lmaize which is .a heavy but.relaﬁively Tow valued crop. Zambia does

not have aﬁy major rivers to permit transportatjon4by water. The only

".basic ferm of .transport is by road. However, the poor road networks

coupleﬁtwith the ever increasing cost of energy makes such a form of

,transpdrtf mohe_ éxpensivg. " Because of these higher  costs, the

government has emphasized the attainment of fegionalfself-sufficency

‘in food production. . Thus, the most important factor in the location

of production of agricultural broducts is not necessarily where the

crop can do better but also other'cénsiderations like local demand and

supply and distance from the major.consuming areas.

3

31 Elling, op. cit., p. 5k.
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Under a-uniform pricing system, farmers can deliver theirvprodUCei
_ to any depot and receive the same price. - In this -situation, it is

possible that a farmer located between twc depots;' one closer to the -

“market, may decide to deliver his/her produce to the depot further

away from the market. Such occurrences imply that unnecessary cost

and time is |ncurred by the Natlonal Agrlcultural Market:ng Board when'

transportnng the produce to the maln consuming areas. ' To avoid this

. type of waste) prlces in deoots; shou]d ref}ect both the ;demand:and
suoply'forf the produce in ‘each'region.'and, " the distance oetween a
'VgiVen producing region and the nearest market; j The closer the reglon
i is to the nearest market the higher shou}d be the prlce offered Thls

W|II encourage a more eff:cuent movement of farm produce to the large'

urban centers.

2.4 S ’
FREE MARKET PRICING SYSTEM

Most of the critics of the uniform pricing system have implicitly

. suggested that a free marketvpricing ~system should be adopted.

Others, particularly Dodge, have . argued for ‘second best - worfd

‘market prfce equivalent.- This section will examine the’freevmarket

pricing system and will also point out some of the potential'problehs

in applying both the free market pricing sysem or world price

equivalent in the marketing of maize in Zambia.
The free marketApricing system can be analyzed in the framework of
the theory of perfect competition.  There are bas:cally four condi-

tions that a perfect]y competvtnve commodnty market must satisfy:

I
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“identical from the sellers' point of ;Yiew in“that there are no

. both firms and cénéhmers"ére .numerous, - and’fhé‘ sales or
ﬁuréhases'of éa;h iﬁafvidUalﬂunitVS;éi ﬁmaiJ in r;Iatian to the
aggregateIVOIUme of t%ansac£ions{' | .

3. hoth fifms and éohsymerg posSess“ berfééﬁ_infdrhatfon about the
prevéj]ing.pfice and CUrfenf bids;: 'aﬂd:thé;;téke advanfagé of
_-every opportunity to‘iﬁcrease”prbfit§ and ut}|i§y }esﬁectfvé]y;

- ~$nd~ | | | | ‘ -

L. entrykanto and exiﬁ”ffom fﬁe markét'vfs free f;r'fifms"én&
consumers ih the -long run.3?
I f ;he'above éonditions are mgt,i 'theh,i nd iﬁdiyiddal or'gfoup of

. - that firms produce a homogeneous commodity,; and c¢onsumers are

L S -
advantages or disadvantages associated with: selling to a

particular ‘consumer;

N

individuals, either producers .or consumers,éan influence the market

price of the commodity. The,prfce“will be strictry;detérmined by the

forces .

of supply and demand . However, in other market structures such

as monopoly or oligopoly ah individual or group of : inaividuals.can

. collude to alter the price of a commodity in'a.market'place.' This is

achieved by altering the supply of thé.cpmmOsty.on the market.. On

the consumers' side (monoposony or oligoposony)  .the price is altered

by varying the demand of the commodity on the market.

31 .M,
cal

136.

Henderson and R.E. Quandt, Microeconomic Theory: A Mathemati-
Approach, 3d ed., New York: McGraw-Hi1l Book Company, 1980, p.
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In the literature, both oligopolistic ana monopolistic market

" structures have been ;riticized fof.being wasteful in terms of

resource use and for their wunsatisfactory contribution towards social’

" welfare. In particular, monopolists have béen accused of amassing

excessive profits from . their business venturés.v “As a'fgsult, most

economists have argued for a market ;tructu?e "wh?ch'has' features

réseMbljng those prevailfng under a perfectly competitive market.j In

. this way, net returns will not.accrue to individuals but will téﬁd to’

- . be disfribdtéd;'evénly among -all members of society hence improving

social welfare. Also, under. competitive conditions,_resources will be

a!focatéd more efficiéntly. ;They'will,mbvé‘intb places where theyféan -

‘realize higher net returns as dictated by = the market. As Scherer

pofnted out, "[clompetition has long been vféwed as a force that leads
to an optimal solution of the economic performance uprob1ém; just as

monopoly has been condemned throughout recorded history for frustrat-

ing attainment of the- competitive ideal.'33 Cummings argues- that

M, ..prices are at least potentially valuable mobilizers and allocators

of prpduciive resources, ...if the role of prices is to be realized,

: the market in which these prices "are determined must reflect. the

supply and demand conditions of the Country;“"A
Atthough, theoretically, a perfectly competitive prfcingvsystem is

considered to be the most efficient in terms of both resource

allocation and provisiqn:of social welfare from a given output, it has

33 F.M. Scherer, Industrial Market Structure and Economic Performance,
2d ed., Chicago: Rand McNally College Publishing Company, 1980, p.
g. IR s S 0sTE GR O

‘34 R.W. Cummings, Pricing Efficiency in the Indian Wheat Market, New

‘Delhi: Impex India, 1967, p. 1h.
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ngverrbgen' f6l!owed ahywhere in the world.-__fEQen‘if:_péli;y makérs
wante&'?o édobﬁ it, ,itsnassUmptions are sotffeéﬁrictiVe3tha£ _ihey
canhbt be satisfied in a real worldheconom*.: ’ -

.ln the case of markefingkmaize'in _Zambiag’ there are a few basic
factors‘{h;t would make-itAdifffcult “to a50pt,é freg:'mgfﬁét bficing
véystem: D ' ‘i EER .:.'V-'r"’_-. f 'i‘. f"A - @

}E ‘The road systém in Zambia ﬁs not‘well“deyefoﬁed;. Ih:éacf; some

areas’ in thé'hore reﬁoig proyinéés {jke;weéféra, Ndfthhestern,'
Luapula énd Northern 'are hot;eésily,aééessibjéiv:~'T9;move tﬁe
produce out or into these areas, ﬁﬁe:govefnmeﬁt has. to aovéo at-

' éfve;y hiéh cost; :ﬂUndeExfhe;§ cTréums§§hc§s; if;éjfrge $a;két
prf;ing system is adopt¢d £hén ?é.is poééibléf Fhét sb%é aréas."
will become. combletgly isoléted'from the rééf of the'cbuﬁtry :
due to Highb transport tosﬁs‘» associafed  wfth»'mbving"fhe ‘ !
commodities to and from these markets. ‘Such é situétfon is not

, . e J

conducive to ‘the develophent 6f a'country as a whq1é,:f . . i

2. One;:féature of the éﬁricuituraj sectéf‘~ih<.2ambja ~is  the
provisiqn. of sub;idiés gof'basic ~iﬂputs by fhe_lgévérnhent.
These subsidies are.intgndea' toiassist.sUbsiSténcé/tréaitional
farme}s in purchasing _fertf)izer' Qr:‘imprOVed séed.v :,These
subéfdigs are iﬁ thé “form of both transportjcost ahd’retail
price of these inputs. Under these conditions, thg'introduc-

tion of a free market pricing system may cause some administra-

tive problems in the allocation of these subsidies. One

possibility is to discontinue providing subsidized farm inputs.

However, such a move would‘ complicate the govérnment'5~-
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objécfiQé df _tryfng to transform traditional.'farmérs_ into

mpdeﬁn{ farme?s.‘by' pﬁoviding - them with.'improved sééd -and

fertilizer.

Cprrently. there 'is only one organization (NAMBoard)35'which:fs :

the sole thimafe buyer and distributor of maize.and basic farm

inpufs like fertilizer and seed. The role of NAMBoafd to the

6Ver311 development of - . the agriculturalA,industry cannot be

- government : has-been ' able fo pfovide marketing services to

falmost aT1.>the-fa}me?s fhf the country .(though.at times at é

. under & free market piicihé system. - Since, this would hot
‘reqUire government ‘intervention in thevMarketing of agricdftuf;.

. al"commodfties;.3

In' Zambfé, ohe can divide»tﬁe .farming cqmmunfty into two
categorfés.l.loﬁ.%£hé one hand theré are‘a few well-devéloped
commérciél_farmers-cohstitutfng about iO percent of tﬁeJentiré
fafﬁing comhup}fy;‘ .bnAthe'other han¢;ﬂvtheke are ;ma]l sé#le'

farmefs 'cbnsfituting over 70 percent of the entire farming

~community.  Given _this .type of structure ~in - the farming
~ community, an adoption of a free market bric{ﬁg system may not

* operate efficiently. It is possible that during the years of

good harvest, commercial farmers may dgpfess their prices to

ensure their access to the market. Obviously, such a move

would be more detrimental to the small scale farmers who do not

I M

_over-emphasized. . With the 'help ‘of NAMBoard, the Zambian -

" very high cost), e WHTchTWOuld'probab!ytnbt"Héye been poséibfe~’:

R e A F

35 NAMBoard is a paréstatal agricultural mérketing organization in
which the government has'controlling shares. :
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have‘much_income_:or capitai‘reserveé to: sustein’inetebilities
in the pricee of’thefr prodgcts.

~ 5. bhe of the.important‘faCtors in the ettaihment of_an“efftcient

>

‘pricing system is the smooth flow of information among all the

participants.. In Zambia as‘well"as most other developing .

.‘.‘

countries market ihformation:isfnot eaSily available.. This is

because most people 'cénnot'read.neWSpapersrand only a few own

radios which currently are the -main source of information.
Given thjs;eeven if a free market‘pricing system is adopted, it

may not operate ‘as efffciently_as its proponents perceive.

In Qfew'ofithe foregoing discussion, . it " is clear that even if the

Zambian government wanted to introduce a_free market bricing system,

its performance may not'onTY»be ihefficient but also detrimental to

the aevelopment of the agrfcultura]._settor as laid down by the

overnment. For instance, the government's goals of transforming the
g , \ g .

traditional farmer into a modern farmer, closing the gap-between the

rural and urban dwal]ers, correcting the 'uneven growth..within the

farming communatles, etc., may "be frustrated
Despite the above shortcomlngs of a free market prtcung model . this
thesis will stsll utlllze lt_as ~a norm for. evaluatlng the performance
of e_uniform'pricing systém.‘ It will also provide a range from which
priceé can be varied for the proposed controlled'regionally differen-
tlated prncnng policy.
RS L

The other pr:cung alternatlve worth cons:derlng is the world prlce

eqU|valent. One poss:ble reason agalnst the adoptlon of world price

equuvalent.when,determlntng_tthe producer price of maize in Zambia is

RIS e T
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that,’SUCh an approach would expose the .Zambian farmér;“tb Wbr[d
competition as well as 'to the price instabilities inhéfeﬁt on ‘Lhe

world market. As has been argued earlier on}'ih the Zambian agritul:

tural sector more than 70 percent. of the farmers are. basically -

.

the short-term, . they need guéranteed stable priees to be able to

market.?*

CONTROLLED REGIONALLY DIFFERENTIATED PRICING SYSTEM -

"Jn view - of the inherent shortcomings of both the free market and

goVennmeht'controlledvregionally differentiated pricing 3ystem shph]d'

replace the .uniform piicing system,if the résulfihg ana1y§fs ind{¢até§

that a uniform pricing system is highly inefficient. Under thjs

vfraditipnal farmers. This group ,of-féfmerS'«heed"sgme kind ,6f”

'iasSistahce'in mak ing the-iransition'tb‘CQMmércWaI férmThgf“' Also, in -

proposed pricihg system, the producér price of maize in each region

wiPl tend to reflect the demand and supply poéitions,7 'HoweQer; fdf _

surplus regions that are close to the major deficit regions and have

X

both good climatic and soil conditions for the production of maize, an

incentive factor could be added to regional producer prices. The

price incentive is intended to stimulate increased production of maize -

P P NS

vsufyive.,"In:féct,'if:a wbrld‘market;pfice equiva1ent7i§>adbbteq,»'1f L
means-that. the traditional farmers will have to compete against United

S;étes_conn growers who supply almost 70‘pefcent of the global‘expO(t _;

" world pricé equivalent pricing system, this .stgdy squeété; that a .. -

AT L Y 2 )

3¢ Tanzan}a; Mihigf}y of'Agriculture;'Priéé Pai{éy‘Recommendatiohs for
the 1977/78 Agricultural Price Review, Volume 1; Dar es Salaam,
1976, p. 5. - _ o : * S




“the current uniform price is_used 4és;the basis for_determiﬁing_price'

*régibﬁal self-sufficiency in maize production.
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' so that an ever increasing output at the national.level can be ensured

‘

(of course, this is assuming that farmers are responsive ”tb-prié

- changes) . It is hoped that this proposed pricing system will reduce

the share of the goverhment‘bﬁdget used for,subsidizing'the transpor-

.tqtion of maize from surplus -to defjfit'regibns and. wiltl helpvfbstér

-

- -

In détérminiﬁg the appropriate regional price c:'lif‘fe'r.em:ia‘l-s,?"‘7 this

- study will, given the imputed regional prices, ufiiize'vafiabIeé.sdch.
- as; regionalrself-sufficiency ratios, sensit}Vity éha]ysis; bebgraphif

cal and the "agronomic conditions of the regioh wfth_ resﬁectJtQ-maizel'

production.

The régionai self—sufficiency'ratio Whidh is the ratio .of total

demand to total supply in a.given region will be used'»id-aSSess the

Stath of each region regarding. the gOVernment-objéctive'offattafning -
" regional self-sufficiency in food production. [f the séjf—suff?ciency

ratio is- less tham one, then that region is in a deficit'positjoh.f If

.

differentials, then the price in a deficit region'must bé'apove the

“‘uniform price. If the ratio is equal to one, theh»the' regioh'is
. barely self-sufficient. In such a situat?on,,thg tegional price must
at least be greéter than the current uniform pricé. Tf the ratio is

greater than one, then the region is in a surplus’ position. In this

situation the regional price must at least be less than the current

~

uniform price.

FEXESHIE 2 SR i R

oo dr N

37 Appropriate price ‘refers to the price which is both economically
and politically rational. C ’ : : ' :
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The ;gronohiévﬁbndigién pf‘the region, as shown in Figqre'z,',wilj

be used to detérhine whether a region merits . an incentive to'stim01ateb

increased production of maize. For instance, if a region is in a

surplus posjtion. but located in favorable <¢limatic and soil condi-fﬂk

'itions{ then the incqntivé”factor will be considered when adjusting the

- -

'pffce{

" The .geographical '}ocation of'a}region is used in relation to the

major‘coniﬂm?ng markets;' Af aﬂsurplus region is relatively close to

the main _consuming dreas; - then an fnéeﬁtivé must be added to the -

normal. regional pfic¢~tp~heip QStimulate increased produc;ion at the

'nafjénélfjevgi}vldﬁgﬁﬁgfothgf‘hand;'if the regipniikufufther away from

the market, -even _if. it has favorable agronomic.conditions;v',its

determined regional ‘price must not receive an incentive for stimulat- *"

.ing production: = "ot

- A sensitivity;‘analysjs, which indicates. how much output in each

region”can be»incfeased or decreased before changing the basic optimal
- solution, wi}i‘bevpefformed. . The résults ‘to be obtained from this

"ahalysis wi'll help to dgterm}ne‘the,abpropriate pficekdecreases in the

'.‘5urplqs regiqnﬁ-so‘that'they”dd not fall into a deficit position.. For . -

instance, if the results of the sensitivity anaiysis in a given

region show a nérrow_margih,‘ then the price chénge.(ffvany) in that

region must be mﬁhimal. On the other hand, if the margin is éonsfder-_

ably higher, thqn the price change can be alloWed,toivary according to
the region's market price differential.
Under the assumption that farmers are responsive to changes in

prices,uztheﬁ.withh;tﬁe_abhliégiion&oﬁgzﬁéa;ébaQé_diééhééga;;;nfébfé;

the following conditions may be ensured:

.
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A stable fiow in the moyement of,maize.from surplus to deficit

the status of  a.region (whether surplus or deficitl may- vary

. from year to year .as envisaged under'a free market pricing

‘..attalned snnce the proposed pr|ce pollcy -wnll try ‘to ensure'rf

system' will be aVoided' Stability ‘in prices wull -also .[be

~

that a steady growth in the productlon of maize is attained

._-The costs assocuated WIth hauling maize from surplus to deficit

Aregions will be maintained.  For instance, situations wherebyg

regnons may ‘be reduced since the price mechanism WIll to some

«

: extent, reflect the transport cost Though some people may'

. regions, ‘itycan also be ~argued that even under a 'uniform

pricing system thlS inequity, prevails among consumers in

- surplus reglons and producers in deficit reglons who are forced

_ argue that such a policy may be unfair to consumers |n defucnt‘~

to buy and sell produce at higher and lower prices (respectlve—

1y) than would have prevailed  if the. prevailing’ economic
. conditions were allowed to determine prices.'-_,Given. the
inequity in both pricing'systems, it is-just as appropriate

that- those who' cannot produce enough must pay both the cost of

the commodaty at its ponnt of productlon pius the cost involveds~

in its transportion.'

Since producer prices will, to . some extent, reflect regional

demand and supply posntions, resources will be more effncnently

allocated than under a unlform pr:cnng system ceterls paribus

The proposed controlled regionally differentiated pricing system\

Lk e R

hastaaadvantages over the current uniform pric1ng system and stands a
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| | much better chance of belng polltlcally acceptable in Zambla than both.
" the free.>market pr|C|an.system or thei world pruce equnvalent.
Rec%ntly, both Tanzanla and Botsuana.haveimoved away -from a unifdrm;
pricfng system to a reglonal\y dlfferentlated pricing system ~In
"Zambia, . theretlsbevery nnd(catnon that the offlcnals |n the Mnnlstry
hof Agrlculture~~and water Uevelopment .are' not satlsfled w:th .the ;m
_ performance of the unltorm prscnng system Recommendatlons have beem

'made to-revlew the;un;form prlcrng system with the hope of developung»,-

a more'efficient or?cinégpoliey.?!

"2.6“.'2 LITERATURE RELATtD TO DETERMtNlNG MARKET PRICES OVER SPACE
An analysns of -equxllbrlum prnces and opt|mal flow of commodltnes )
in spatlally separated markets have been formallzed b} u51ng spatlal“
equnllbrlum models. ) These models permlt the determnnatlon of the net
Aprice that will'prevail in each'reglonvand the quantity of a given
COmmodlty that any one reglon will sel] or purchase from every other
,:_ C ?region. Enke,” orlglnally stated the spatial equnllbrlum problem as;
two or more regnons tradung a' homogeneous product W|th known demandl

and supply funct}ons. y The two reguons are separated but not "’ solated .

by known transfer costs. Guven these assumptions, . the problem is to

N

determine the equilibrim levels.of production, . consumptuon and prnce

- ‘ in each region and.ther‘optimalA trade,flows‘ between regions.‘  He.

P Vo

demonstrated hou‘ to determine'these varnables by mathematlcal means

ey

B JCTQ'N ’;\) .

3s Personal dISCUSSlon with Mr. F. Mbewe, the Director of Planning in
_the Mlnnstry of Agrtculture 2 and Water DeveTopment, Zambla;"*:f:7f7-

3% S. Enke, "Equilibrium Among Spatlally Separated Markets. Solution
by Electric Analogue", Econometrica, ]h(1951). p. bY.
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for a three region casc, and an electric analogue for cases involving
more than three regions.

Proceeding from‘the Enke formulation, - Samueléon‘° devefoped ‘a

geometrlc expressnon for the spat|al equullbrtum prob]emvfor a two

~region case and further |nvest|gated the multlple reglon prob]em and

.

‘ suggested how |t can ‘be’ couched mathematxcally into a mathum problem

that can be solved by trlal and error "or by a systematnc procedure of

varylng sh|pments in- the dlrectuon of ‘increasing the social pay—off'

) t
i. .y maxumvznng a g:ven functuon."

v

Since then, other studnes both theoretlcal and empirica] "have

Judgo and - WaiPace‘? and, - Dantzng" are WOrth mentuon:ng. a On the:
empiricai sidé,'qUEte a;nonber of studies havo been comp]etgd, A few
of these studles are. cited. be]ow; |

King, Cassetti and Klssllng" dnd jointAstudies on the determina;
tion of optlmal butumlnous coal flows in tne Great Lakes region in tho

Unuted States and fruit distribution |n New Zealand. in bOth‘stpdies;

'the objective was- to determlno the)optnma] transport patterns. " The

"‘1’Takayama and Judge, op. cit. .- M.L’fixfdp.,'”*‘ *~5~}M~~»afétf
432 G.G. Judge and T.D. Wallace, "Estlmat|on of Spatlal Price Equnllb-
~rium Models, Journal of Farm Economics, () XL, (November, 1958),
~pp. 80\ 820. v ‘ : ;

(S o i DU S %

43 G.B. DantlZlgv Allocation of the S|mplex Method to a Transportatuon!

Problem, ed. T.C. Koopmans, Monograph 13, New York: John Wiley and
‘Sons, pp. 357-7h. <

LI

i‘ff+;ttd;;K]ng:£E.LdCassettn ‘and C.C. Ksssllng,M"Optamal Transportation

Patterns in Single Commodities in Capacitated Networks', Studies in
Economic Planning Over Space and Time, eds. G.G. Judge .  and T.
Takayama (North- Holland/Amerncan Elsevner, 1973) pp. 225-242.

3

‘;aopeared. _oh the_ ‘theoretical srde, works by Takayama and Judge 4rr



..study on the optimal bitumihqbsncoail flowé'includedj‘the"bituminous

coal producing areas and the cbaTrrecefving centers of the midwest and

[

: v : . o L . o
the Great Lakes region of the United States and Canada. ' In this
study, some 104 transportation routes for which rates are readily

" available weré'considéred.,'ﬁach coa}-prqducihg area or coal receiving

-

 center was treatéd.‘é$f3~ﬁh0dé.).-Aijnodeiidenfified._With each coal

producing region - wan»thé'majdr‘.tfansﬁortation _center within the
region. ‘In the study'conCéthnQuffqit distribution in New Zealand, 88
nodes were ident[fieé." ,Uging thé same format, ‘the optimal flow of

fruit was anaiyied.

fJUdgé, Hay¥icek'ahd»iRizék“bdid é”;tudY'oﬁ-a mspatia] anaLyéié,of.7
the United'Stafeé livestock ecbnom?), {The*’objective'bf:the study was

“to aﬁalyze the optimum Ipcatién»df'1ive3t0ck'siaughter and correspond-

jng optimum geograbhital~floWS'ahd prices - of livestock and meat. In
this sfudy, the United States ecénomy waé partitioned into 26 regions.
Taking the slaughter 'Cattlefbeef‘subsgctof‘of the 1livestock industry

as the commodity space for the analyi’s and using the 1960 time period,

optimum flows of slaughter ‘cattle‘énd . beef and their corresponding

prites were determined.

Fox*¢ - completéﬂ a ‘sgudy of, the 'United' States ]iVEStOCkffGEd.‘

economy. -The 6bjective,of the'stqdy’ was to ascertain the feed-price .

differentials between regions. on the basis of given distributions of

feed production and livestock numbers, "and to provide 'insigﬁts

4% G.G. Judge, J. Havlicek and R.L. Rizek, "Spatial Analysis of U.S.
- Livestock Economy'", "Studies in Economic--Planning Over ' Space and

- . Time, eds. G.G. Judge and T. Takayama, ibid., pp«.261=730 o ov oo

P R Y

4¢ A, Fox, "A Spatial Equilibrium Mode! of' the Livestock-Feed Economy.

in the United States", Econometrica, 21 (1955) pp. 547-66.



o
c&ncern{ng the incidgﬁce qf‘chahge;;jn frenght rates for feed. 'in"’
:ihis_sfudy, the United Statesiéconéﬁy was partitioned-into 10 reg:ong;
By making use of theA rule that at equlllbrlum jnO'it-ra‘c-i.er cén‘ make a
profit by shlpplng addatlonal feed from oné reg;on‘to.anofher, optlmal
feed- flows were determnned.  From Fhese-qpt}mal'feed—f]ows,.dlffefent
:fFEIth rate; wére applied“touaséé;géfﬁi'tﬁe1}néfdéhéé?d%  chaﬁgé; ih3~
frejght rates.

O

From the above few cited studjés,' .it;is_-apbarent‘thdp- spatial

feqﬁiliﬁr{umi models have .a -wTde réngé ‘9f ‘p(a;ticélvappﬁiéation to -

TVarIous-economic probliems. fSpecifibalfy,“_'spaifal;mbdels - offer an.

"operational tod!'itéwboiiqy makers fo}"~déierminﬁhg the -cohséquences

uhder‘éiven .conditiéns of. changes,'in'transportf costs; gebgéaphf;al
dlstrlbutlon of populatlon, income énd §roduct-supply, on the level of
geographncal prlces and flows. . The - perfect market’toﬁcept used in

formulating .the spatial' equilibrium models _provides "a standard of

- comparison whereby the pricing and distribution of a commodity can be

.'judged'as efficient or inefficient.

U

- d?kuwlu | 2



Chapter 111l

" THEORETICAL FORMULATION

The'objecfogfdf tﬁisfchébter is fo develép a xﬁeoret}cal'mbdél?fbr i
analyzing_spaFIaI éQUfiibrium prit§5’fof a»singleﬂpommod}ty.[“‘This is
:realjzed“,by;\%ffSt  detéfmf§ing'thé éptimum- or least-cost }tfadfng.
‘péfterﬁ,‘giQeﬁisprlf.andidemahdjqbnd}tigns»thﬁin égch régfon:; Tﬁen,l*‘
by applying the“rq1e thétjpkiceg bgtWeeh‘t?gd]hg regions will differ
 eXé§tly' by trénéfé}~"costs;'Athe' équlib;igm-§rice' inleééhuAfradj;g .
region can be déterm?ned. ,fThé,anélfsfsllpré;ents a-géometriﬁ‘a; Qgii.

as an algebraié expressioh for determining spatial equilibrium prices.

3.1 , - '
' GEOMETRIC PRESENTATION

The basic éésumptions wh?éh pérmit the use of geometrical gxpres;
sioﬁ fof intérrégiéﬁal tradévcan-bé éuﬁlined asvfblldwsi» -
1. two regféns'(one surp]ué ahd; the othef deficit) trading a

homqgéneouﬁjﬁ?oduct; | | -

2. jthe demaﬁd-and.suﬁplf'ﬁositions for eacﬁ.fegibn is-known,

3. knp physical or institutioné].barriers eiist to prevent the

movement of commodities between regions and,

EeT Y

» L. transfer costs between regions are known.*?

« 47 P. Samuelson, op.cit..‘p; 284,
- 41 -



AP IEIR SN -

- regfon'Yffs that of a surplus region. In the absence ‘of. trade betweenfif

S~ - . .

-Given the first three assumptnons and |gnor|ng the transfer“coéts

between regions, eqU|l|br|um prlces and productlon in the two tradlng

. - LV
regions as well as the commodi ty flows between them is determlned by

the intersection_of the demand andvsupp1y curves a5vshown in F:gure 3.

L

. In Figureli, region X deplcts the case of a defIClt regton whereas;¢

'these two regions, . X and,Y,-the[r equilibrium prtces are determrned by

. instance, ‘in region X, -oa is-the equilibrium price whereas in region < .

.
LI

the'interSection‘offtheir Fespective demand and supply functions, fsaf;~

¢

Y ob is the prevallnng equ:llbrnum prnce.

'commodity will flow from region .Y. where the equnllbrlum pr|ce s .

A‘frelatiQely.lower to region X where the price’ is relat:vely h:gher :

- However, lf trade between these two regioné is perm?tted; fthéj

‘This will cont}nue until the'prices.in both regionS‘ are: equallzed

i.e., reach oc.** The equilibrium price oc is determined by ,the

combined demand and supply functions for bothvregjons (X and Y) as

‘shown ln the most - rlghtward sect:on of Flgure 3

.

An alternatlve and convenlent way of presentlng the sungle product, a

“two region case is .the use of a back-to-back dlagram -as shown in

_ Figure L. .In this formulation, the supply and demand_curves.in region

Y in ngure 3 are . piottednon the right haifd'of the diagram in the

conventional format whereas those of region X are reversed on the left

_half of the f}gure (as shown in Figure 4). The equilibrium price oc

is given by the intersection of the excess supply curves of both

» wtiokd -

regions X and Y (ESx and ESY)' The quant|ty of the commodlty traded is

I i 2 e it e o et et e PR

o f%“*b\ E

4% R.G, Bressler, Jr. and R.A. King," Markets, Prices and Interr;gJonal
Trade, New York: John Wiley and Sons, Inc., 1970 p. 88.
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given.bf oh;i At the equulubrlum pruce oc, the quant:ty traded (oh)
also equal to fg, the amount to be exported and the quantlty ed {he'
amount‘to‘be inported. | | . |

| _The spatlal equullbrnum models nhlch ignore transfer_costsv are .
'obvnously an oversnmpllfncatlon of the ‘real world situationr3f Theb
"movement of a commodlty from one reglon to another |nvolve9'costs sdch

as transport as well as handllng ”charges. Hence, ; |n determlnlng

equnllbruum prlces, transfer COStS should be taken |nto consnderatlon._
By B

“In our graphscal exposrtlon, transfer costs. are _|ntroduced |nto the._
analysus by rausung_the demand and supply'curves of the exportlng'
region byi an amoqnt‘Zrepresenting‘)the 'dnit’eost‘fofdffnterregionaf
transferfcost‘(t). This is shown in Figurefér ' '{lfl L |
The . effect of transfer ,costsi on. trade‘lcan be’vaseertained}~by
comparjnngigures' L, and 5.‘ Though the conmodity-hprieesiin;;bothf
redfons jmove towards equality, equilibrium _is reached when' thefrA
respectivelpriCes differ exactly bf the »transfer‘éost. The Volume.of“
'trade falls with the introduction of 'transfer'eost; 'thedexact,effect-
will depend on the shape of the two :supply'and denand :curves; ~the
prlce dlfference that exist in the absence of trade, and the magnltude;
'of.the transfer costfd However, . trade will be possnble and profltable
as long as the origfnal‘difference in ;the price is.greater than the
transfer cost hid L | | | |
‘The relatlonshnp between transfer costs and the vo]une of trade can‘

be illustrated more clearly by reproducing the excess supply curves of

anure 4 and then deriving the volume of trade llne whnch is the

"4 Ibid., p. 91.
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3.2

Ly

dlfference between the excess supply of reg|on Y and the excess, supp]y

V"‘-of reglon X (ESy- ESX) as shown in Flgure 6 The-yolume(of trade llne‘

demonstrates the effect of a change in transfer cost on total volume

'of trade. For}instance, if the transfer eost‘is ot,, the volume of

tnede will be Ohi' If the transfer.cost changes t0'of2, the volume of

'tfade_wfll change from thlto oh,. Herce, trade het&eenetwoiregfons is

dependen; upon the magnithde of the_'transfekncost. If_'the‘transfer

- eost is high, the volume of trade will be 1ow and if-the:transfer;cest

;"vis low the vblhme of trade will be hlgh - ceterns parlbus. Theiothen

information ‘which is -gained from Flgure 6 is the' behaviour. of

eqUiTibrfum prices to chenges:in tfansfer cost. We find that'ihereiis_

a direct refationship between the transfer’ costs and the equilibrium

prices in the deficit region (X) - and an inverse relationship between

. the transfer costs and the equilibrium prices in .the. surple region

(X).

‘.

-ALGEBRAIC PRESENTATION,

~+ In the previous section, .a simple two competltlve tradnng reguon

‘case is presented in graphical form. This‘(s tntended to prov:de an
_insight as to the logic hndetlying the sqlufion‘for'gne general case.

“In this section, an algebraic model developed by Takayama and Judge is

presehted.’“i
The economic envjronnent, which is required for the application of
an algebraoc mode | is similar to ‘the one adopted for the graphlcal

Tcase except that- rnstead of restr[ct'ng our - analysns to the two reguon

8¢ Takayama and Judge, op. cit.




Wl e
~

W T . @AVl 40 TWNTOA FHI ANV JSOO ¥EJISNVNL NIIMIAE JIHSNOIIVIZY FHI :9 TUNOIJ

[3

. . - ) NP
. H ’ o H
. . 3.
_ . ouIT 2pwI} . L
. . . Jo eulnyop .
g
|
; il
1.
Y
. BN
m . -—




case, we can now uUse any number of regions.

let: X "represent‘exporting_regions

Y-' represeh; importing regions
il

bregion j'aﬁd,

.represent'<the_duéniity. of commodity flow from region .i to.-

BT represent transfer cost for movnng the commodlty from reglon

3

;i to reg:on J, where.,i = l 2,...,m

. and, j = 1,2, 00,0,
Then, . the optimal ‘sep,of commoaify shjpments " may be stated as' é

_minimization problem, i.e., -

minimize

t=1 A . .
,»~’JZ;1 -XU <; Xi D ()
O

) foc QH ahdj o (‘r)

Condition . refers to the objectjve function which is. being

h———;--w—»mtn;mszed.—*_Tﬂe—asolutlon to thls problem gives the least cost and

T

i ¢ i B T e ot et
' Interregnon pattern of trade subJect to constrannts 2, 3 and h




éondition 12.imp1j§sL ;h§t".the 4uantity‘ sﬁipped iﬁto'an) importing
régf&n Shou]d .an éxceed‘fhe,tqial  amQun£ of commpdity.-avaifablé fn
tﬁe'exﬁortigé.regiqﬁs. - tonditién_3 impifes thét thé'tﬁtaﬁ:ahouﬁt.of::
commo@ity‘egported‘from region i inté region itshOuld not exceea‘thé

' ambun; _of  5‘ ;oﬁquity"aQailab}e'in 4tﬁe exporting - rﬁngnlv(Xi a;‘
ACphdi;ion.h-‘fmplj;s.éhat“ all impbffs.to ‘deficft Fegiéqs or expor£s<f
,frog‘ surpiUs regfoné: mqst.'bg positive. »A nggéiivé»-ﬁh?pmént‘.{s

. uh;éalisfic,"  :'Lil . '3’3 | S N L | ; - . ' v
”f.Givenvth;. abovei;dnStrqiéts;_ ~the optimum yalgé§' ?iU X _'for_fhé;:

objecfive functioh (1) can. be deter@ined by specifying the Lagréhgeani,

6 (% 7,.7,) =Zm§1 t X, 7%~

. . e

! and ‘PY and g‘ are Lagrangean multipliers which’ apply to linear

‘restrictions 2 and 3.




in ordér_tﬁ_in;ure ihatitﬁe.épki@um'va]uesj(i, ;} , ?L-) .reﬁresent
~ the nohﬁegéﬁfve sadd]e’point of the Lég(angéén;l we makeVQSex'bf the
. Kuhn-;Tucker_ fhédreh; and ‘takel ' ghe f’i}i.rst' partial deri.\_/.ati_Ve of th\;
Lagfénéeah'WithiFégﬁgqt-?QW(X,,P; » P) a§'shpprbef§w; i" ,“__ﬁ'
R L R T P+ By o0 and |20 |%,. =0
B Y T S -T2 R
| for all X5 5 0
; | ,a_, t‘*A  - 'hv;;: .’- . . L : :.‘( '
O S ;_xﬁ(o and [_g_?&- Bo=o 56
#Lr o P. >0 ' :
L O =N X X g 0wd[20]p 0
ooR Sm ) o Ler]t
- : -For"c\\'l' P.} 0] ’ —
fﬁran imﬂj.
The above cdndftiéns ensuré théf.ffi(}. FY . F; ) are_the opifhu@v
Qgctors'for thg‘Laéréngean. theﬁ: Cohdifion (a) implies that if Xy; is
- ! v 'po;siti\‘fe fh‘en.tij - E+ E -.rm..!s‘t be ééuﬂ ’t?vzero. This condition é'g;éés ‘
7 with the ﬁasicllaw of mérket'prices over spaqé,A i.e.,  tHat {he'price'
7 between‘tradiﬁg regions will différ.by their transfer costs. \ff the
'dffférehcé in prices is less than the transf;rAcost theéitﬁe.flows are_
an brofitablé. ;ﬂ
‘Condition {b) implies that if the re§ional mérket demand‘price P isﬂ
— ;@~~x3959';§§9§1123£5mi?;énmegcess sUéplyiof the commo&ity to region j. |If

" the regfona] market demand price is positfve thén demand in'region J»



© 52
is exéct1y~édga1 tqyshipménts‘to“régién Je. .And. Vfiﬁaﬁly. condftion‘
(c)-‘lﬁpiigs that if the régionél m;fkgt‘suépl}.priﬁe é'is zero,. ;héa
théré is an excess supp]i of thé ébmmodity in rég%on'f; :}.e.;_ supply
fs greatér‘than‘ghfbménts-'f(thregioh’i; -On thg other 'hand;- ifhthe
»reg}qnal ﬁérkét §qphly.pficngvis_ §psitjve, the»(eg{ogal .supbly in .

,regipn i i; éﬁaeflyiéépgjjtov;hiﬁmeﬁisxto thg demand fegioﬁs,"

GfVen the oﬁtima1 's61qtiQn férl fh% ?commdditi»flbw (Xg ), >_the'
correspohdfng'Se;; of unid&e fégighai_:maqgét priceQA cqrrespondiné tos
tﬁe (iﬁ f‘ één bé éetef@ihed sf.;hé.h§e;6€ theééualit;‘theorem: Th;s,

given a minimum transfer cost solution, the dual ‘can be formulated as: .
maximize

J=1

subject to

J N J
l‘ ,E3 ) Fi 7 ‘;> AC) -

' for_éll'i and j.

5 nrm,« 2N T

The Lagrangean for the dual préblem‘can be stated as

1 For a detailed explanation of the ecohomic meaning of the Kuhn-
Tucker conditions, see T. Takayama and G. Judge, op. cit., pp.
50-51. ‘
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o J‘l 1_. iz j=1 .  “° BT

”Again,' by taking‘thé' flrst partlal dériVative of equafion 9 wifh ?p:
'respect to (X; .@A;, j§)  and by maklng use of the Kuhn- Tucker condlﬂ
tions the opt;mal reg|onal prlces R , 'ﬁ together wlth thelr corre- :

spondihg”Lagrangean (X ) can be obta:ned .
..l < H -
)
. i i
- $
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‘ Chapter 1V’
 MODEL SPECIFICATION .

" As stated in Chapter- 1, the_objeetiVes-'of thiS'“thes}s'are'tto_

_determine~theg optimal interregfonal flow of macze (X ) weTl as

‘3

l'reglonal equnlnbrlum prlces, and then to compare these reg:ona! prlces-

" to the prevalllng unnform prlces. The spatlal eqUIl:brlum mode} WhIChv'

‘was developed nn Chapter 3 and its appllcatzon as c»ted ln;sectlon D

'.(2 6) are utlllzed to meet these obJectlves

) ThlS chapter(emplrlcally specnfles the mode] ;thch ‘15 used ‘to

.determine both - the optimalt interregional flow of mauze and ‘the.

e corresponding régiona]'eqUilibrium prices. - Sectlon l d:scuSses some

of the cons:deratlons used to determine the market reguons. Sectlon 2

) |dent|f|es the market regions. Sectlon 3. examunes the data used in fhei

study, determines the status of each region (whether surplus,'or.'

deficit). and develops the _selt—spftieiency ratfos, Sect&on e

“specifies the estimating procedure.

b1
: DETERM|NATION OF MARKET REGIONS

TR

Theoret:cally, market reglons are determnned by the ”Iocus of

pounts so s:tuated that the site prlces (market prices net of transfer -

cost) for shipments made to competlng markets are equal sz lf we

-assume two market places, A and B a farmer sntuated in regnon Cts -

ol

*? R.G. Bressler, Jr. and R.A. King, op. cit., p. 127.

T 5k -
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"uaf>t=;market price:

: avallabllnty of data. “Most census data is aggregated according to

Rl T

55

fsaid'tofbe'on the boundary between two market places ‘A and B, ‘if the_'

;-ditferenCE'ih pricé between market A and B is equal to the dlfference

L4

TR the transfer costs between the farmer and'two markets Klgebral—

cal1yJ a farmer is situated on the boundary between two markets A and:
JBife 'ﬂ . ; o ST

- P f £

..

.}i: éfarmfto—market transfer cost, subscripts = alternative markets,’ A

.

. .and B. " R : L L o SR

H ‘. Fa— ﬁ_ < f@_. %4,

3
L

vthen a farmer in region C is in B's market. on the,other'hand,ifv

[ BN zéa

“then a farmer in regton C is in A s market.

1f this 'method is’ adopted market . reglons in a country ‘can be.-’

;perfectfy'identified. However, in most empnrncal work, market regnons

have been, assumed to correspond to po\|t|ca1 boundarles. Thls"

>probab1y because of the work load |nvolved in determlnlng the market

glons usnng the above descrnbed method Another factor cauld be the

Y s

pol|t|cal boundarues, therefore, unless the researcher is prepared to

* WMF "

collect hls/her own data, he/she |s forced to use the data compn\ed by

1the7nationa1;census{fﬁiﬂence the data Vdetermnnes

the cholce of market

regions.
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This ,study, aIso, takes 'market regféns -asi-‘given »by the"

admlnlstratlve boundar|es, though wuth sI|ght mod:ftcatnons.’_J In this

'study, the Zambian economy is partltloned :nto fafteen reglons wh|ch_ -
“are identified in Figure 7. A'major.or;central town in each reg|on is

used to represent the region. ‘.THIS» representatlve town is used as a

0y

basis for determining 'thekdistanceé to other reg:ons. - The crlterse

v

for.determining the regions Is’based oh‘the foliowing four3cohsidera-

PRSI

. . tions:

1. the eVaiIabIIity of .data at-distrIct level,

2. the level of develqpment -of © the tranSpért system-.in<;eacb )

province;:I;e},'qUéIity'of roads;
" 3. “the size of the province énd,v'

L. the concentration of population.

L.i.1 AVAILABILITY OF DATA AT DISTRICT LEVEL

Initially: the market regions were to be related te the dlstrIcts
. of »ZaﬁbIa." -This is because the results obtained from spatlaI
,-equilibrium modele‘become more reelietic"aé the number ef:-regions
'InCrease.’f‘HoweVer. dqe to the~laek'ef»data in some districts eﬁd by

_taking into account'_cohsiderations»Z,'end; 3 'as listed above, ' the

' partitioning of the. market regions at district level is almost

-

.83 |n thls study, " some market regions are identified at district

level, some are a3 cambination of two or more districts and others
correspond to provnnces. - '

," Districts- constrtute the — smaIIest segments of the Zamblan economy

at_whlch.agcxcultural data_Js complled.,,_A,N&AW,M~¢__W,

55 W.A. Tomek and K.L. Robnnson, Agr|cultural Product Prices, 2d°

ed.,lthaca' Cornell University Press, 1981,p.163.

[T TN
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result, the province is con5|3ered as a slngle market region.

h.'i.z; ROAD NETWORK "~ - -~

The tevel. of development of - the road-netWork is:also'consldered in

nf determ:nlng the market reglons,; For prov:nces whlchAdo not have a

-

well developed roadlnetwork there IS a tendency to subdivide such

'v|mpossnble., For instance, in the Southern Provlnce, f"the'purchase s

' flgures for maize are not’ readily avallab]e for som>. dlStrlCtS. As a

provunces anto relatlvely more reglons.nr Thns;rs because if some:
districts within a province are. not eas1ly accessnble, .hlt-ls ‘not
‘frealistic to group them under a common market reg:on. g Thisiis'true

for the' Luapula and Northwestern Provunces‘ where the: road .system:lsq

not well developed

On the- other hand, for'provinces‘ where'the.road:network _ls'well

deVeloped, there is a tendency to reduce the number of subdnv1snons.

This is' because the transport cost is relatlvelyxlow in areas wnth

comparatively well developedfroad'networks: Ny This implles that the

price dlfferentlals 'among"districts in a provlnce‘ with a well

developed road network wnll be relatlvely small rTheréfore.‘in order

'to have falrly standardlzed market reglons -throughout the country,

provunces with comparatlvely well developed road netWorks shoUld have

comparatnvely less subd:vnsnons. v ThlS |svtrue for-'the line-of-rail

-~

provnnces (Lusaka, Southern and the Copperbelt) as shown |n Flgure 8

¢ dphm NS
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ROAD MAP OF ZAMBIA WITH PROVINCES ILLUSTRATED
gzambia, Ministry of Works and Supply', Lusaka: Jan., 1978.

FIGURE 8
Source



§.1.3  PROVINCE SIZE
The size of the province.isl{elso Qh.fmportent factorvin determin-

. v . . - .(q . ’

k - .
ing the number of market reglons to. be partitioned in-a given

.provinceuA For - relatlvely large prov1nces, "there iste tendenc; to
o subdivide tneﬁ into'relativefy morev‘market’regions“ Whereas,,‘for o
~relatfvely eme]l ;provinceélj”feﬁer:market?nreg}ons are formed; The
retionale behind thie.is.tnat_sfnce‘tne‘oretenceibetween the producing
and consomfng'regione‘ oetermineftne'magnitodefof the - transport cost,
then- larger‘ proyinceS'.muetg ﬁ;yé?vnbfe _subduvts:ons than smaller

provinces to reflect the difference in ';ransport"cost, ceteris..

paribus:

jh.l.h POPULATION CONCENTRATION

IR R

The concentratlon of the populatuOn is also used in determnnlng the -
market regions. .Where the populatnon is -concentrated in a few areas -
in a gfven province, Iess subduv:snons are.nade in that provunce. -For
instance, in. Lusaka_ and the Copperbelt Provnnces where the populatlon
|§ concentrated in the»cnty of Lusake;and |n the vnenghborlng man'ng:

towns respectively,_no subdivisions have heen made.

MARKET REGiONS
Usung the above four Jcriteria, flfteen market regions are

|dentnf|ed for the Zamblan economy" (see Flgure 7)

R

*¢ Al] subdivisions are made at provinciel‘level.;i.e., no attempt is
made to integrate districts from different provinces..



h;z.l CENTRAL PROVINCE

oy

The central provance s, partltloned |nto two market regions; Mumbwa

and Kabwe regions., 'The? Mumbwa regaon covers the Mumbwa district,

whereas the Kabwe region covers the dlstricts,of Kabwe, Mukushi and
Serenje. _“The ratlonale for these;subdivisions .is'that' the Mumbwa .
dlstrnct is further awaylﬂrom therTineLOflraiJ. "Also, - most‘of thef'

surplus produce marketed from Mumbwa district is shipped 'to the

-

Western provnnce whereas that marketed from Kabwe, Mukushi and Serenje

..

_dustrrcts is sold to. e|ther Lusaka or the Copperbelt and/or Northweste

-

ern provinces. Hence the two separate market reglons

b.2.2 EASTERN PROVINCE

The Eastern provnnce is partltnoned lnto two market reglons, Katete -

and. Lundazn reg|ons..v Katete regnon s comprnsed of the Petauke,

Katete and Chlpata distrlcts.‘ LundaZI and Chama dlstr|cts make up the

Lundazu regnon The main reason for partltlonlng the Eastern PrOVInce

into these two market reglons |s because of the great dlstance (265km)

between the two market reglons.;

4.2.3  NORTHERN PROVINCE,

The Northern provunce is also partltloned into two market reglons,

Mpnka and Kasama. . The Mpnka region. is the Mp:ka dnstrlct. Whereas
the Kasama region lncludes Kasama, .Mbala, Kaputa and Mporokoso

districts. In the partltlonnng of this prov:nce, the snze of the

province and _the level of development of the road network were the

important considerations. B The Northern PrOV|nce'“ls a'large prov&nce —

i N P W



. with a poorly developed road network especnally in"the:northern'part‘

(see anure 8) For thws reason, the northern part of the provnnce

- was dellneated as a separate market reg|on from the southern part.

b.2.4 SOUTHERN PROVINCE

The Southern provvnce has only one market regnon, Monze._' The main

'reason for having only ‘one market reg|on in thns prov:nce,’:s that the

-

fpurchase data for maize at dnstruct level wnthtn thls provnnce is nct

available.~

R

. 'h.2.5. LUSAKA PROVINCE

* The Lusaka province has onty’one ?market'region, Lusaka.  This is °
because it is a small prOV|nce and most of its'»ihhabitants‘(about 90

percent) are concentrated in the Clty of Lusaka.

4.2.6  GOPPERBELT PROVINCE o e
TheACopperbelt province has oniy one market regidn,pKitwe.k This is
‘:because it |s also a relat|ve1y 'small prOV|nce. in addltlon, most -of
jts inhabutants_ are located;rn- the nelghborlng mlnlng towns (Kltwe,

Hufurita: Chingola) and the city of Ndola.. o |

»

b.2.7 - LUAPULA PROVINCE

P

The Luapula Provnnce, like the Lusaka and the'Copperbe!t_Provinces»

~

has only one market region, Mansa. This is because it is a relatively

small province as shown in Figure 8.

RS T




4.2.8 'WESTERN PROVINCE

"~ The.Western Province is;partitipned into two market regjcng;v Moﬁgui-
. B ) . . : . ) - N - . - ) ',.__ i,- . '(‘.
and Sesheke regions.” The Mongu region cover;'Kaoma, Mongu and- Kalabao

districts. The Sesheke région‘cdvens Sesheke distri@t. . - The main-

‘reason for isolétfﬁé Sesheke district from the rest df the dist;icf;u

“in” the hroVince is that most of the'trade.bétwéen_Sésheké‘disfriét'and o
the_othér‘parté of_thé country -is via the‘town~of'L}vin@étoné,'whéreas
the;:other"digtficts are linked to other ' parts of .thé country .via .-

. ’ Y . P L.

Lusaka.  o

4.2.9 NthHWEST;RN,PROVINCE
"Thfs ﬁroQiﬁcé is'“partitioﬁed into‘tﬁréeJﬁérkétg?rééfohg;f Sbjwééi;-:f
‘ ﬁgfnilunga’ and 2am5ezi. The main _reason ffor' p;rtii}oniné.\ﬁhis:
. prqviFée.fnto these:regions js‘becau;e Qf'itélrejativély'lla}gé;sjz§5

" and poorly developed road network.

4.3 S

| THE DATA .
A; ihdiéafed in seétion L.2, the Zambian economy - has peen p;rtff ,,:b
Atfoﬁed into-fiftegn 'regions.- For the éaféﬁda;'yeSrg 'i§78 éna j9éj;:
Lo .fggiéna] sales and p@rchaﬁes of méize are prbVided'jn3‘+qb{é’3.ﬁ ‘fhé .

! . . : : '
- data showfng excess demanid (ED) and excess supply (ES) for defic¢it and

v e [

-« surplus fegions respectively, and the official interrégioﬁal:transbort‘

"-- cost rates are given in Tables L4 and 5. ' T

; R S

| The purchase‘data reflect the number of 90 Kilogram bags of maize

———that have been produced in each region. These datalwere' mainly. -

o - . - NS - —_— .

collected from the National Agricultural MarﬁéffndhBOQF&‘;Wﬁ}oviﬁcial




" “TABLE 3

* REGIONS -
(1) CHOMA
(2) MUMBWA. -

(3)

'KABWE
-(4)  LUNDAZI
;1ksjﬂ KATETE
x (6) MPIRA .

(7). KASAMA
l(9)

(10)

LUSAKA
KITWE
.MONGU .

vkll) SESHEKE -

(12) MANSA
.(13) MWINILUNGA
"(14) SOLWEZI

(15) ZAMBEZI

REGIONAL DEMANDS AND suPPLIEs OF MAIZE =

- IN ZAMBIA

- 1978

SUPPLY

3,076,981

388,025 .

1,656,084

. 78,206

1,503,422

’92,71;

96,312
413,336
70,116
38,093

1,444

32,288

4,163

24,917

10,975

—_—

" DEMAND

z

(90 Kg.) "

717,886

771,021

19,357 ,.."

68,882

25,086 -

3,004,556

108,369

14,147
269,205

7,630

50,012

33,940
-4

182,995

54,914

1,853,566

- 1981

7 SUPPLY -

1,554,452 -

2,765 2455',"5’

' 283 483T’

~f’338'347;*;’

900, 753f~'7

165 927

: 159,664v"

191,813

35,188 -

© . "DEMAND

645,487
140 232

590,832
22,595
80}4095'

15,975

34,969

1,408,135

39,378

3,223

19 éd§

5 361

21 265 -

14,914

12,705,750
209,424
27,336
201,377

12,179,
- 3
79,823

54,179

b4

|
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‘that oniy people who 1fvetfh urban areas consume  the marketed mdize.

‘where K

offiees _except fdr]the Eastern Provinee where the data” ‘was obtained

,from the Eastern Province Market|ng Cooperatlve Unlon.”

L -
The sales data reflect the number of 90 Kllogram bags of maize sold

"by the Natlonal Agrlcultural Marketlng Board in each region, The

Natlona} Agrlcultural Marketlng Board compnles these sales datd at the

‘proy|nC|al.level. To determlne reglonal -sales data it' was assumed

[

This is a. reallstic assumption since most"ofbthe'marketed maize~fs“

‘sold to people’in ‘the urban areas. On the basns of thls assumptlon ‘and - -

by makxng use qf " the National Agr1cu|tural‘Market|ng Board's-sales R

data in-each pro&ihce,’_and“the »urbén»populatﬁbn'in eaeh'reg{on:}-the‘ﬁf

regional demand for maize is ascertained, i.e.,

Dﬁ(%)ﬂ_.";.ﬁ_ o

1,2..., 15
L=1,2..., 9
DK=‘demand for maize:in region K

S, = total maize sales in province L

ﬁ.= total urban.population in province L

R 7Y o

P, = total urban population in region K

In the Eastern Province, the Cooperative Union has been more active

in the marketing of maize than the National Agricultural Marketing
Board. ' s

51
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”Thgn,  by: takiﬁg'the dffferenéés',Befweég.fhe‘;egional,rpur;ﬁgsés and -
sale§vf{gu;§s;'réﬁe sﬁatqg-qf é region - ei;ﬁéf surplus or Hefiéét>fs
determined.,:i-.% |

For fhe'years “undet cqhsfderationn(1978 and 198&), ‘the fqliowing

regions. are idenﬁified;as'éurplus.s'

1. Choma  : ' L. Luhdazi" j —_— 7. Kasama
2. Muhbwa e 5. 'Kafete_'
3. Kabwe" 7' C l6l‘ Mpfka <.

- And the following regions are fdentified as deficit;

8. Lusaka f” 2. Mansa
9. Kitwe : f3; Mwinilunga
10. Mongu 14. Solwezi-
11. Sesheke . 15. 'Zambezi . .
The magni tude ' of th§ excess supply ina surplus region and the
' . S . . " . o ) ] . 4 ‘ .
magnitude of excess demand in a deficit region is shown by determining
. the se]f-sufficfency'fﬁtios_in each region.
| . : )
. _ For. surplus regions, the regional self-sufficiency ratios (Ri) are
- defined alerraically as: .
RQ - 9_‘.

ROV P S

During drought periods,it -is possible that these surplus regions
can become deficit rigions. ' o



.--c"‘:;' ‘
A . - i . 69
‘where d( = total demand in region i )'v' o L o
<SU = total supply. in. region i ’
i‘-;.]’.z’.;., 7 . ‘ ’ R - ' » . L. .'.'->
" and for the deficit regions, the regional se]f—éuffidieﬁéxvnatios (Rj):
are defined algebréically,aé:
: where 0; = total demand in region j

'Sjvs~t6taj supply in regicnlj
j=1,2,..., 8

Using the data provided in Table 3, the self-sufficiency ratios are

determined as shown in Table 6. . These . market régiohvself4sufficiencf

ratios indicate the level of “self-sufficiency in each region. A

self—suffiCienéy' ratio of -one indicates‘ edualfty‘betwqenh~}egiqnal‘

stplyASHd demand. A ratio whiéhlis-greater than one or less than qﬁe
indicates regiénal excess.sqpbly or regionalvéXCeés demaqd respectiéé?
ly. For surplus regions, the ratios indicate how much méjzé‘ﬁas bee%
ﬁrbduéed abéve the regional cbnSumption requirement.. -For instaﬁce. a -

self—sufficiency.ratio'of L for the Lundazi region in 1978 indicates

B T U

——~ " that the excess maize in Lundazi was 4 times more than what js

'regionally_demanqu. In the case of deffcit regions, the self-suffi-




. TABLE 6: REGIONAL SELF-SUFFICIENCY RATIOS

. .

ig78 1981 .

| ;URPLUS‘REGIONSE
.‘ ‘ﬁi) 'CHOMA‘;  :~ I | @.29‘.“ | : i 2.41°
(2) MMBWA, S ::2.123>. s 2:41 f
;(5).'k43wz _£:-  coeel '  " . i.lsl:.'f “:.4}68
" (&) LUNDAZI ‘717“'1:'1 ;: . L e0a ;J; ;12;5$ i

(5) KATETE - © .- 2183 0 11200

(7) KASAMA AP 1.5 4.5T

!
N
.
-
=
4

 DEFICIT REGIONS:

(1) LUSAKA o 0.22 .  0.14

(3) MoNGU | . o 09
(4) SASHEKE . o0 012
. . (5) MANSA ’ o . 0.12 0.10

(6) MWINILUNGA 0 10.44

'(7) SOLWEZL | | 0.51 0.27

- ~ (8) ZAMBEZI R 0.32 . 0.28

ey weIkA ) o370 0 1039

(2) KITWE - . . 0.2, - 0oL

Dt h-; N



.“. v"‘ v .- ‘

»é?ehc} ratios indioatol ‘the proportioo of the regionol'Vdooonoithat‘iﬁ--
1me’ from regnonal supplles For lnstance. a self- sufftciency ratlo of;
0. 50 for Solwezu in 1978, inoucates “that, the reouonal‘supolnes from
the Solwezi regron _could only meet’ half of the repionfo totai demand

.

for maize.

S '.ESTIMATING.EQUATION

In order to estnmate the optlmal commodtty flows ono.the equ11|brr—
; um prloes in each regron, the transportatnon model wnth the help of‘
'lnnear programmlog‘technlques is belng used , From the transport costi'
"tableau provuded in Tables h and 5, : the prlma] and the dual prob!ems‘r

'are specified aS'follows.‘s

L4l THE PRIMAL PROBLEM

(=1 j=g

Subject to,

n
(Y
e b

Lo

L e -
BT Z,Xﬂé ES;
, J=g - o

X'J> O ‘rOra\l lcde
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- |
N " _‘.
- ‘ ' 72
where; ° o ' L L, » e
Zp = the objective function ¢ “
_ tﬂ = the transport cost from region i tn region j-
v XU =rthe commodfty.flow from'region“i to réﬁibn J , 1 o
,Epi = the.excess demand in.region j‘" ) e CeT T . K .

ES~ = the excess supply in reglon i

The solutlon to the prlmal problem |nd|cates the least cost routes

‘for shnpplng maize under a free market prncung system. 3 lt.a]so?shows\

. the exact number of 90 Kllogram bags of malze (Xij) that shou]dsbei

shlpped to ensure mnnlmum shlpplng costs.

L.4.2  THE DUAL PROBLEM

'Haximize‘ ' | ; o |
=) EDP-) ESP
swiet oo
R-F sty
)J?) i 20, £oe alf :am(J‘ |

2R 3

where;

4 = objective function,



: .. _".’
- g )
T ' 13
- » o‘ :b . (/““" v. .- :‘ ) . . . . " . "
P‘. - = equitibrium price differential in region i,
\: . "‘ “ . i- > .4 ‘ .
E- = equilibrium price differential in region j:

The - solution to the dual problem ‘pfovides the regional market
prices under affriee"rharket pricing system. In this study these market
prices are treated" as .reg,iofnbal market ‘price differentials beéausg
prodUctijo‘nA costs are not i_hcorpo.rated but assumed uniform.

a
1
g..

O




»»Chapter V }
'AiN‘ALY'SIS OF . THE RESULTS -

The purpose of this chapter is 1o, anaiyze the results obtained from
the modei specufled rn chapter A; : The resuits of the primal formula-
- tion show: the least 'éagt" interregionai' trade‘iroutes and their
correspondind duantities-;of'go 'hiiodram;hags_of maize to be traded
mong regions. under the free marhet pricing:system.A, The mode | also
shows the per unit ‘cost in Kwacha that- |s incurred lf the lnterregion-
al pattern of trade deyiatesffrom the optimal flow obtalned under a
free market system . _The' SO]UtIOﬂ to the dual formuiation lmputes
market prices to the regional demand and supp}y locations. The ranges
in which the -transport costs and the regionai demand. and. supp\y of
maiee can be varied ‘w1thout changing the optimai solution are‘aISO'
provided | |

It is wor th noting that the results of"this study tend to agree
, . W|th most of the prevuous studles that have been done on the pr:cung
- of maize in Zambia. : Specuflcally, the results of thls study tend to

; reaffirm the assertlon that producers in the Zambezu,- Solwezv, Mansa
. and Mongu regions receive " far below the market price ‘for their
produce 9 It has also confirmed the assertions of Dodge,*® Elling*?

m*v*mwl’D.Dmme,opﬁcuakp.103

¢s Ibid., pp- ji-108. S
¢* M. Elling, op. cit., P. 5L,

..71*..



“and Elriott"-that the Lundazi and -Katete regions'are'at,a locational
‘ . ' - 4‘ o ;v‘» ’ v{". .
disadvantage in as. far as the marketing of maize Fs- concerned..

5.1 S e
: S "~ OPTIMAL FLOW OF MAIL.:

The results. obtafned for ‘the optimal routesblfn theﬁ marhetiné of

';malze show a high degree of consnstency for both years under consnder-

;atuon (1978 and 198]), ,as shown in Tables 7 and 8 Both tables
rlndlcate the tradlng regxons and the optlmal al]ocatlon of 90 k;loéram}
b.bags of malze that can be sh:pped from one reglon te: another. The,
last row. and co]umn (slack) of both. tables show the dlfference betweenif
regtonat excess demand and |mports--and,:ﬁreg|onal excess supply and;
exports respectivel*;‘ A zero slack indicates equalttydbetween excess
~:‘demand or excess sdpply_ and:imports.‘dr( exports respectlvely . A
pdsitive slack tndicates unbalanced reglonal demand and lmports or-
regional'supply ‘and exborts. Thds,d_fdr :instance,:.in fable'7 Aal
pos:tlve slack of 248,000 bags of malze for Katete regnon |mpl|es that
bsupbly in th|s region exceeds demand by 2&8 000 bags of malze at the'
preyailing market~prices. The‘number of bags of maizedthat= arev
shipped among regions' in terms of.9d .kflbdram'bagsiare given bin the
‘body of both Tables 7 and 8. . From Table 8, Mpika‘sﬁogTd ship 81,000
bags{of maize to Kitwe, 58,000‘to Mansa and.ll,OOO to iambezi;under a

. free market pricing system.

NS I

From the results shown in Tables 7 and 8, general?zations.about the

-

optimum pattern of trade under a free market pr|C|ng system can be

'made, i.e., the Choma region should trade wnth the Lpsaka; Kitwe,

¢2 C. Elliott, op. cit., p. 32.
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, transport cost does notA affect productlon at farm level. It is,

- their maize production. Among the feasible surplus prbducing regions,

shipments would be made to specific regions. In this manner, the

‘73

Sesheke, and Zambezi regions. The Mumbwa regnon should trade wuth the

vhongu, SolWezi and Zambezi reguons.A‘ The Kabwe and Katete reg;ons

~ should trade with the'Kitwe region ‘and, . the Mplka and Kasama reguons

with the Mansa region. Accordingttof:the results obtained for both
years, the Lundazi region.has‘no marketffortits:surpigs ma]zet Thns

jmplies that if a free market prioe system“ieladopted.' the producers

frop the Lundazi region would flnd it unprofatable to produce excess

‘maize.  Also, for both years, the Katete regnon has a.posatlve slack:
_‘Thls lndlcates‘that the Katete region Tlike the Lundazn reglon prodoces=
fmore than the market can. absorb under’ the prevarllng prices. -ThUe,_if~
4'fﬁnarket forces determlned the price for nanze, producers'invthe'hatete

region would‘ f|nd it' unprofitabie to' produce maize at the fcurrent

level.
Information obtained about the-optimal'flow of'maiZe: under a free -

market pricing system contrasts with the flow of maize under “the

- current uniform pricing system. Under the current uniform pricing -
'system, all surplus producing regions have an equal opportunity for
'marketing their.excess produce., Also, little attention, jf any, is

' pald to the pattern of lnterreglonal dnstrtbut:on of maize because the

.
-

however, shown that if the 'free market price system is adopteo,

regions such as Lundazi and Katete will have to drastically reduce

-~

i

-transport cost budget to the Zambian government would be greatly

,r‘reduced-, B - e L T R LT R T T
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The savnng in transport cost urder .a free'market pricing system'is

',indicated by the information shown in. Tables 9 and 10 fThese tables

show the difference between offiCiai transport cost rates and the true'

transport cost rates®®  .as determined under competitive conditions

-The zero entries. indicate equality ‘between the offICiai transport cost

5

rates and the true transport cost rates They a]so indicate the Jeast
cost routes under a free market priCing system ~-The positive entries

indicate that the offiCial transporticost rates are greater'than the

.:true transport cost rates. The entries. expressed in terms of Kwacha,

indicate the extra cost incurred per bag of maize by deViating the

shipments from the optimai routes. Thus, for:instance, if the produce'

from Choma is shipped to Mongu, then an ektra cost of Ki,50 Wiil be -

‘incurred for every bag of maize shipped

From both tables (9.and,iO),A it is eVident that the extra cost the

government has -to pay for making both the Lundazi .and the Katete

regions-competitive in the production of excess maize is considerable.

For instance,. if we take the average transport_cost rate for Lundazi
for the 1981 market season (K3;66), and'.muitiply it by the excess
production during that.year. ‘the cost;vto the government for shipping
this output is, K939 600 00. A The‘ oost to the government under a
uniform priC|ng system is magnified'by the distortion in the shipments

that result from -introducing'non-optimal regions into competitive

produoing regions.

Ak e Qo

¢3 True transport cost rates refers to the rates that could “have
prevailed under competitive conditions. '
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fne »informetjen shown nin-Tabjes 9 and\'lb_beanvelso' be.used._to.
" determine regions<>WIth a cemperetive advantage in malze produbtlon,bﬁb'
dend toﬁ suégest less cbstlx routes‘ under ad'unierm prmcwng:,system.
vRegions..wffh. reletively more zero Ventries siénify a cbmparatfve
'adventage f" ma|ze productlon than 'reguons W|th fewer .ee.b'entries. ‘
From the‘results obtalned ‘the’ Choma, Mumbwa ‘and Kabwe- reg'ons show e;-
".comparatnve.advantage over the other surp{us\producnng reg|ons.:.ATne;
“Lundazr reguon is. noncompetntlve as- far as the productlon of. malzeAis' -
ebncerned. |

Under a unlform pricing. system, the government‘eanrreddce‘trensbert
costs by mak|ng sure‘that shnpments are made-to reglons 'wfﬁhfleestn\;;
- cost routes as determined under a free market'pr|c1ng system.n bG{Qen?
-that the Lundazi reglon ms the most constra|n|ng region in determxnrngl."
-~ the least cosf routes for a]l surp]us producnng reg|ons;n’§hen,"qne
:po§sibféi methed of determining the most effICtent reufes under j;
uniform pric}ng systemiis toefirst allocate the shipmenfs from Ldndaz?
redibn; : Thus;,_for insbenée, _maize from.Lundezi_beuld be snipped tb.
,Kitme, Solkezi‘and Zambezi. ) Ma?ze’from'Ketefe.ceudd ‘be sbfpbed-ﬁbh-i
Lusaka, Kltwe, Mwunnlunga, Solwezu and ZambeZ|.f Maize‘from Mpika andf.
kKasama could be shlpped to Mansa. :' Maize from Kabwe could be shnpped .
to Kitwe, MW|n|lunga, Solwe2| and Zambez:,’ whereas maize from Mambwa
could be shipped to any‘dericit region otner tnan Sesneke and‘Mansa
_ and, maize from Choma could also bedshipped to any defie}tdregion

: ‘ ' 3

other than Mongu and Mansa. This pattern of maize shipments reflects

one possible set of cost reducing interregional flows of maize under

_the current uniform prieing system. o 17" o "'“W‘“A'"“v
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REGIONAL MARKET PRICES

dlfferentlals whlch are ngen-‘in Tables 11 and 12 for the yearst]978

83

The solutron to the dual formulation imputes regiehaljmarket«ﬁricef

gand 1981 respectave!y The Tast column shows - the prnce d|fferences'

“among surplus p:odUC|ng regions taking the Lunda2| or the Katete.:

‘region as the basef : ‘The last row shows the ’pfice differenees{among-

-

1def|cxt reglons rh'comparrsonAto the price in either tiie . Lundazi.or

1the Katete reg:on The. ma}n_core of the matrixAih- Tables 11 and 12

‘,|nd|cates the ‘true‘transpOrt cost-rates for éhipping maiZevffomv'a,

isurplus;_reglpn'to' any ;deficit region under a free market priCnQ

-"eysteh.

.The results show'quite'a ~considerable variatibn in Eegional market .

prices both within andmameng groups. -For instance, the priee;can vaf{

s B
Cun

by as much as five Kwacha in the surplus regions taking Lundazi or

Katete as the‘baselv In the deficit regions, the price can vary b/ as

r

a0

muéh as seyeh‘Kwacha‘ taking Lusaka as the base'region, " As shown in

Tableavlf'and?fz,;the price variation among a]i regfona‘cah.beias much
‘as e]even‘Kwaeha.»; |

:Amohg the surblus producingAhegions, the Lundazi ahd’Katefe.regione
:havé ihe lowesfﬂmarket prfces."Thia!is;:hdweyer;:not surphi§ing>sihce
both reglons have a posntlve slack in their produc;ion‘as - shown in
"Tables 7 and 8 . The existence of a'positive elack impliee that the
!gpportunlty .coef as;eciafed with the‘vhreductioh of maize is zero,

- hence a’corresponding zefo market price. However, in this study, a

a N

zero market prnce does not tmply a - zero cost of productton snnce thIS~

- . PRSP R e . [

is assumed to be unlform. A zero market pr|ce is merely used as a




1»the iowest prfceS'wpereas the Zambezi,\ Solwezi and

;:bSSis;for_cphparing regional price d]fferentials; The Kabwe and Kasama‘

fegion§“5h0w<th¢'highest market prices among the sﬁrplds regions‘wh?ch

-impiies a- comparative advantage in the production of maize under a

. free market pricing system - assuming eqUalkper”Unit féosﬁ of produc--

tion:amoné a}i surplus producing regions. ,

Among the'consuming 'regions, thenLusaka and’»Se§heke régfoné;show?"

(S

ishdw relétivéry. higher p?icesf These results agfee with Dodgé“s“

asﬁeﬁtibn'that the‘produéeré from the Zambezi, . Solwezi, Mwinilunga,

et¢r,_-‘have been at a- considerable economic disadvanfage with " the

unffq}m;pri;ihé-syétem: - Perhéps;Athé hést strikingzﬁiéée‘bf informa- -
.tién:gained:%fom 'Taplés:ll‘aﬁd 12 s the‘variétipn.ih' market pricés
among some 'éf fhe_ producing and consuming fegidﬁé;f5_‘Theéeahwide'
- dffférenceé in méfﬁet prices whfgh reflect Opporfuqity Cbs%srpose soﬁ¢’

‘,doubf as;to whether a uniform'pricing system can really be justif]ed'

eQen 6Q'théfgrbunds of equity and, - whether it_is'icapable of meeting

‘ ‘thevgbvernment!s objective of attaining regional .self-sufficiency in

maize production.

"From the results obtained from the analysis of the regional market

“prices, .the imposition of a natjonél uniform producerfprice-would be

biased towafds producers in sufp]us. producing regidns. while leaving
the producers in deficit regibns either Onaffected or 'adversely
affected by such a policy. For,.ihstance, if one assumes that thé

uniform pricing system is based on average regional market prices,

then it is evident that producers in deficit regions would receive

¢4 Dodge, op.cit.,‘p. 105.,

8L

Mwinilunga regions . °

R0 TR P
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prices .below the market prices, whereas most_of the broducers‘in the

_surplus regions would be ‘paid prices above ﬁh¢ markgt prices. Such a

policy implies that - farmers in the"suﬁp}us regidns would have an

incentive to increase their output - whereas those in the deficit

regious would have 'no incentive to ihcréase_their odtput ';o meet the
ever increasing demand. This pblicy,'aparf from being fnequitable to -

farmers in the deficit regions, is 'diamétrically  opréed to the

governmenf's objective of attaining regional se]f-suffiéien;y in focd

production;

on the other hand, if one assumes that the uniform priban'SYStemi

" is based on the highest:regibnal market price in lthe'cbuntry} ‘;heﬁ.

thig impties. that the prices fof.prodUcéré'in'sufplus regions WOula.be'

“have to support these artjficjally‘high'prices in-thé éufplus regions.- "’

highly infléted. L thié'policyAis‘adoﬁted,vthen the government would

Given that some of the surplus regions are not ecbnomﬁcally feasible

.. for massive maize production, such price support would be an unneces-

'sary cost to the government. - Also, = such a policy would still favor

'produéers in the surplus regions. ~ Thus, given the reaséhably high

ranges in market prices between the surplus and deficit ‘regions, a
uniform pricing system would never be. :equitable to both produéérslin

the surplus as well as deficit regioﬁs.

P Y A T
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B . A PROPOSAL FOR A REGIONALLY-CONTROLLED DIFFERENTIATED PRICING °

; o CSYSTEM . S E
In the preceding sections, it has been shown that a uniform pricing

" system is ‘inefficient in terms of 'equitabiéldistributiqn-fof income

aﬁong farmers, -allocation of resources, .and meeting the government

0

objective of attainfng regiona}-self—sﬁfficTen;y in ffo§d‘pr6duction.ﬂ
't.'Thfs'ngction propoées a pricing mechanism :thch is C?Pabié of
- ;éuafantee{ng-équi;aple refurnsAto farmé;;>'fn inh'deficit énd s(x}r;&lus‘~
..,;egion§§ impfoyingfefficienfEalfocatféniof respgfce$ an& assistiné in
ihe?attéiﬁmént of.regional self—sufficiené;v;in féoé "production. - A
:feg}Anafly. controTred 'difféanf?ated' ﬁriﬁﬁﬁg";systém, iS' §;§poséa._,.i
'dnder'th§s" p}ié}ﬁg systeﬁ the producqr-brice? of'maize;'w{jl-refléct‘
regiénal market briceslﬁ lBy;making.useféf"ﬁhe fe%qf;s obtained from _
,“,;;_3 Tab|e§.7, 8, 9, 10, fl; i2, 13, - FheVself—sufficiency,raéiosiXTable 5) .
.apdvthé agronoﬁic.-conditfqns-of~éach region> (Figure~2), ‘gﬁfdelineS'
yiffioWards this proposéd pricing.system,haVe been.developgd. |
_Eirst!y; if we toﬁéider Table 13 which. shows thé allowablebincrease
énd'décreése in the regfonaY:supply and.déhand poéifions fér.méjié'for
. fﬁe years 1978uand f981, i;‘is evident thét_there is-.considerable room

for decreasing maize production in the surp1us‘regions.and increasing

‘; _Amaize production in‘ the deficit regions without changing the optimal
flow of maize within the ’qountfy; . This result justiffes price

)

,‘discriminatidn agafnst §drplus regions so that resources "can be moref'
~efficiently allocated with the hope of stimdlatipg increased produc-*

tion in the deficit regions. Also, the results of the regional

;;;;;;éuwﬁhiééifféuffiéiehcyhrafidéﬂfhdiéété‘ihét“tﬁé<gﬁ?b1ﬂsﬁregions produce more
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than twice as mucr maize as is regionelly demanded. k This, too,’shows
that a modestedecrease in pruCe in-the surples egrons would not upset
Vthe current statds of these regibﬁs: -However, for the purpose of
ﬁalntalnnng a'Steady. increese-in  maiee production ai.the” hational
,level, an lncentlve should be added to the market price of the surplusv
regions_“whcch are« S|tuated ln.‘both 'agronomlcally'and ~econom|cally‘
feasible areas. ' By maklng use of Flgure 2 and Tables 7, 8 9 and 10
the regnons Wthh deserve an- |ncent|ve can be determlned.

From,Figure 2/ which:showsithe‘agrqnomne conditions qf the regions,
- the Choma, Mumbwa;. Ketete}aAJ‘someliparté cf‘andazi region indicate
. faQoréble soils feriéar?eultur%i.prodeetjén{f‘prerer,‘rhe ﬁrese;ee ofr
anpositive siack for Lundazi and katete-regfons‘janables.7 and.8;'enq{
-also the comperati§e1y fewerieemberS‘of optimel routes‘for berﬁ Katete
"~ and Lundazi regipns-ae'shown in Teﬁlee 9 and 10, indicatee that boéﬁ'
tﬁe_pundaii and Katete regionsbare hor‘economiéally"feasible for the
massive productién of e*cess majze. Thus,'this result precludes both
the Lundazi ‘and Katete 'reg?one'vfrom receivfﬁgj an . incentive te~
stlmulate |ncreased product!on of ﬁaize."b'Hence,. if- the.go;ernhent.
’wants to promote maize productlon, their efforts should be directed to"
Athe Chomay Mumbwa and Kabwe reglons whleh show boéh good agrtcultural
soils and favorable Iocatuons to the ma_jor markets.

Regionaf producere prieeé should tend to reflect‘market-,prices as
~;_determinedAunder a competitiye environment. The regional market priée

‘ i

Vdifferentials are illustrated .in Table 14. This table shows the’

_average price differentials between regions for the years 1978 and

7 p;w1981;;Z:]EJQe‘ take the Katete or the Lundazi price as the basis for
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'TASLE 13: 'SENSITIVITY ANALYSIS FOR RIGHT HAND SIDE (RHS) RANGIS .
-1978 S 1981

CURRENT ALLOWABLE = ALLOWABLE ~ CURRENT ALLOWABLE ALLOWABLE
RHS INCREASE DECREASE RHS  INCREASE  DECREASE

('000) 90 Kg'/bag of maize

W ciow o _—2359 28 1i88'-1_" {éosg p; 9 812
.(2) MUMBWA - 205 83 - 118§‘  7' —iéé: th .’ ,9 11
(3) KABWE - 805 . 248 ;»1%38_1 PEITTR 9 as
(4)- LﬁﬁDAZI:A4 .}— 59 59 e ~261 o ‘261‘. .
(5) KATETE 436 - 28 _q°  820 9w
‘(6)  MPIKA - 68 "68'7 o128 -0 .9 415
7) kA - 4 s 128 125 58
(8) LUSAKA . 1440 248 - 1188 >1é16 : v"‘."9 812
(9) KITWE 2934 248 1188 2671 '9'f 415
(10) MONGU 10 8 70 o 70 9 1
(11) SESHEKE EETE 248 - 13 o 9 24
(12) MANSA 237 248 o128 w182 o 9. 56
(13) MWINILUNGA | . 8y 4 7 e g
(14) SOLWEZI 25 83 25, 59 9 59
(i5) ZAMBEZT 23 83 23 .39 9 11
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‘ 'determihing other regional prices, then; the prlce |n Choma can be as f

'hlgh as K1.60 above the LundaZI or Katete price. The Mumbwa price can

be as htgh as K3.h0, the Kabwe K5 00, the Mpika K2. 80 and the Kasama

+

KL.50 above the Katete or Lundazi prqce. The actual prnce differen-'

“tials will depend on which areas .the 'Qovernment feels should be

n

"devotedtto maize production.- As for_ the defiCit reglons, the price '

differentials between ithe Lundazi‘or.Katete price can be ‘as high as

K3§9o*for“thé Lusaka regian,‘xé.so for kitWe. K7 :00 for Mongu,: Kk 60 .

“for Sesheke, K] 30 for Hansa, K8. 50 for Mwnnnlunga, KlO 90 for Solwez1c,

' -and K12.10 for Zambezn above the Lundazi or KateteuPrice._- Thecactual_'

price differences would depend on -the reeponsi?enese_of*these:deticit r".

regions to pr|Ce changes....For instance, regions 'which‘hSVe ‘the *°

,:potential for increasing the'outpdt of- maize'should be granted'priCes

which reflect the market prices whereas the producer price for regionsf

wnth no potential of |ncrea51ng their output should depend on what the

government deems is a fair price to consumers - of course taking'into

account the distance involved in shipping'maize into the'region._

.

The reglonally controlled dlfferentiated pr|C|ng system seems’ to be

a.more efficient pr|C|ng system compared to a uniform prucung system:

.

in .terms of resorce'vallocatlona By | allOW|ng produeer prices to

reflect regional market prices, the resourcee would be more efficient-f

‘ily allocated. Also, a regionally controlled pricing system s

compatible with the government objective of attaining regional
self-sufficiency in food production. 1t would also reduce the

government budget for transport cost by either - stimulatlng increased

~.. production in the deficit regions or giving a price which would take



RN

into account transport costs. |t would also ensure a steady"fgrowth in

. e

maize production which is threatened uhder a free_'marvkej’.; pr-ic_e system.
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Chapter VI
. SUMMARY.AND IMPLICATIONS

T An organlzed prlcung system for malze in Zambia can be traced back‘

to 1936 ~The reason for |ntroducung .an organnzed pricing system was

R ) . . (SN

to contr01 excess productnon of maize thCh became very expensnve to'
d:spose of due to fa]llng.demand o Under the 1936 pricing system,4:a*
quota system was tntroduced |n whlch |nd|genous farmers were allocated
iny.oneffpurth~eof,the'tqtal market_ demand’for meizef:n fSrnce'then.
'qfhek forns.er prfeing“mechanisms'haVe peéh emn]eyed; Until ]96#,’the .
emphasis of jthe:yerfdus:eprieingvsfrategies introdeted Qere for the
benefrF"ef seftler‘rfarmersrf 'This"was accomplisned be offerrng-_a
relafively higher pr}ee\forfhe}ze seld by ihé settler farmerst -

After etfaining in&epéndénééfih 1964, - the government's emphasis on
égricu1tqrel ‘deve}opmenf. shifted"from -fhat of nromoting settfen
farmers to 5 rnendischMEnerory prie}ng' system. éetn‘settler and
jndrgenousifarmers'located‘}n tne‘seme.regions received the:same'price
for tneir preeuee."Howeyer;Afermersiin,the,deficit regiensyreceived a
. higher price‘ than'farners in ‘surplus_ regions s. especielly tnose
further away:from tneAmajor \producing areas. ‘This pricing:strubture‘
persisted‘untrl.l97§ when a universal pricfng>‘systemJWas introduced. -
Under the universal-(Uniforn) pric}ng system, all farmers regardlessf

of either their locational position from the market or whether they

were in a surplUs or deftczt reglonfsrecelved ‘the same prlce for thelr

- 91“-
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’_¢‘,>.,produce. The uniform pricing system has been applied to all agricul-

ian

';;tﬁralt commodiiies marketeqv by the ,Q%fjciél_mafketihg ‘institutfoﬁs:

Thetmain reason attributea for igtroduciﬁg é uh}form’priéfﬁg‘systém is

" that of'equify. It has been argued thétjeacﬁ férmgr shpula recéiye the

§é@e pricé fér his/her produce ‘reéardless"of Aﬁfs/befﬁ Iocationaf.
,bosiﬁién. | |

’.A‘SihCe its inception, the uniform’pr[;ing $y$tém hés_recéfved’é.lot

of criticisms from the Wor 1d Bank, . nga and A’gi‘r‘iém_t‘gre*olrgéniiation "

"E;'f'*(FAO) :ahd.'éoﬁe »Zahbian gbVerémént. dffi§1a1§,' " The " most 1po£ent

érifitiém' égainst the uniform pricing"sy;tem‘;h;sn beeh',that"o?'

;ihe;fic}ency._ lBeéaugejqf.'ffs‘féilure éo'fékéxactouﬁﬁ. of'ﬁﬁe‘SUpp{y:
:éné démandnpogitiéns in ;ach regioﬁ,'.thé'uhiform‘ pficing gysfém'has‘
eheouraged eXceséive brdect?on of ‘maizé fﬁ aréa; Qhere»'ii is nét

: éconbﬁically féasibfé to do so. ‘-ThiS' gftugtion*hgs{’fofced the

.>. gpvernment to incur éxcessiye ' costs for ‘hauling maiéé ffoﬁldistant 

.ffsufplus areas to the major consuming.‘afeas. -It has been argyed that

. the 'unifofﬁ pricing .system“is‘at.,yariant with_‘fhe"gOVernment's
vébjéctive'of attainingvregicnal se}f—sufffciéntyvin food productTon.

f)‘. _’.‘ 5A§ an alternative fo the,c@rrent uhiform - pricing system, the.free

‘ ‘ market pricing system:énd fts second be;t, fhe.worjd‘Price equiva]eﬁt

:jhas,Been-recommendea. However, déspi;e‘tﬁe govefnﬁent's'recognition

of the weaknesses of.theAuniform briéiﬁg sygtem,b it has been hesitant

-‘fq ;hangg it; |
 ;F}om the situatfon ou;lfned above, the ﬁrimary objective of this

thesis has been ‘td determine the optimal routes for hauling maize in

i:;iiqg;;sniiémﬁi;::;AnbthePiiéﬁﬁéEEfQ;fﬁa§;~beenQto;;determinéjéhd,'compare price

‘variations under a uniform pricing system to those obtained .under a



- tree marhet prtetng. syetem and the th}rd obJectlve is"that if'thehe
are considerahlef:differences betweeh the unuform prncnn;ﬂ}eystem and
Wfree 'harket pricee then' anvalterﬁative_ pr|c1ng system would be
._phoposed The prieing~sYsteh to be broposedhshould be both_economif
cally and polltncally acceptab]e “

| By maklng use of the spatlal eqelibruum model,;.the eptlmal flow of
}»hatze.for the years 1978 - and ]98] have been determlned E For both
yeaﬁg; the resUlts7'persistent1y show hthat>the Lpndazn_and‘nKatete
regiohs .are npot ' economncal regiohe for- the'ihasétveTeteduction of

v

maize. This.result has agreed with earller studles that |nd|cated the‘l
A_éagferh-Pnovince, (Lundazi and Katete 'regnpns)jihae jhot,eeonohjcaltf‘
erasible fpr the _eroductfoh et{ﬁaize -torb mafketing.A}n the'lhajot.
’_consumptfon’areas.‘ ‘ -
The reeu]tS' of:lthe regiohal' manket.,ptice{ diffefehttals ehcwv
‘~eensidehable variation‘ fn price amdnél regiohs. Ferw ihstahce, the
average price differehce for the'years under eonsieeratthATs'as high
" as KIZ.IO..ilThese wide varxatlons in reguonal market -ptiees make it
very “difficult to Justlfy :the ‘reasons for |ntroductng a ~unifofh
pricjng’eyetem. . The -results also show that the prlce dufferentnals.
ahe hiéhest! among defucnt reglons Iynng out of .thel llne of - rall
Atprovinces." ThIS, too, Just|f|es Dodge s" assertaon that the v;ctlmsi
of the wuniform pricing system are those.nn the rehote and deficit

provinces.

S T

¢85 p.J. Dodge, op. cit., p. 103..
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POLICY IMPLICATlONS

"t The results obtalned for the optlmal- filow of mafze~ yields3USeful

information for choosing reglons suutable for the long term productlon

.'oﬁ maize. -For‘instance, the indication that the Lundazu and Katete

: productlon of malze, calls for the |ntroduct|on of polacnes that wou]d

eventua11y Shlft some resources, |n these reglons, fron manze to other

..

Pt

"regions are not in the economlcally feas|ble reglons for- massive»,"

more profltable agrlcultural commodltles : These“'results can also be.

. . : o4
util|zed to lmproye the .|nterreg|ona1 pattern of trade under the

current uniform pnicing system by developlng systematlc |nterreg|onal
trade routes that reflect ‘minimum costs.

ltvcanAalso be argued that, since the Katete and Lundazu regiOns

' Vare'consistently surp]us producersL of maize,  then, thenr cost of .

productlon might be lower than those-obtained' in deficit regions;’

Hence, nstead of completely dlscouraglng massuve productlon of maize
in these;regions,' attentlon should be paid to |mprOV|ng the transpor-

tation .system .to. the major markets. In this way, the per unlt

transportation‘costs' may be reduced. Therefore, allownng both the

Katete and- Lundazu ‘regions to export their’ surplus-masze at relatlvely
lower_COstst i Howeyer, ‘this decision has to be welghed against the
costs'and benefits at the nationaf_level.

| The results obtalned for the regional ﬁarket ‘price differentials

show a wide varuatlon in regional market prlces. This situation calls

for a re- exam|nat|on of the consrderatuons “on which a uniform pricing

"T»system Vs based. s § 1 ¢ fact,~~a combnnatvon ofw~the results _for the

C g L

optnmal flow of maize and the reglonal prlce dnfferent|als accentuates



the need' to replace the current uniform pricing system with. a

reglonally dlfferentlated prucnng system In th|s way, resources may

"he more effuc»ently allocated and subsidies as well as art|f|C|aIly

high prices to producers in surplus rigions can be greatly reduced.»

f'Jt~ ish also shown in this ‘study that patterns ' of interreg|on

[

shlpment exnst which can reduce transport cost under a unlform pr|cnng

system. ThlS is achleved by dlrectlng shnpments through less costly.

: -routes.~ However, these cost redUCIng patterns of nterregnon shlpment

-l:uhder' a. unnform prtcung system neuther represent the least_ cost

\~6<2A

’ipatterns fof'shipment, nor improve the eff:cnency of the ,uniform

.

- prrcing;system{d ‘ :‘.'_.'.'I o . ,3“:n L

LIMITATIONS of THE STUDY

The ana]y5|s in this study has focused on one crop - malze '1More:

nformatlon could be ga:ned if other agrlcultural commodities besndes

: malze were cons:dered Also thls study did not deal with the problem

'of determnn;ng which alternatlve crops would be most profltable for‘

each reglon.' To be able to reallstncal]y determlne suutable regtonal-
producer prices and correspondlng quantltles of the varlous agrucul-

tural products to' be grown in each reglon, |t is necessary. to know

- each product s own and cross elastnc:ty of demand and supply for each’

'reglon. Thns lnformatlon could not be incorporated in this study

because of lack of data pertlnent to th|s type of analysns. _ s

Another lumltatlon of this study»ls the assumption that 'was made

' that supplles orlg|nate ‘at a ssngle posnt_and are consumed at a single

point |n each region. ln reallty, of course, consumers and’ producers
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,afe:scattered all over each region. fn_reoognition‘of‘thjé'problem,

‘as’ many market regions were delineated:eélthe data would permit. As’

indicated previously, - lack of adequate‘déte’has been afrmajor con-
straint in determining market regions. . Also, - there is a.general

consensus that most data compiled.in third. world - countries are

. ) . N :

. unreliable due to limited qdalif{ed manpower and  inedeouate enumera—

;fion'techniques. In this study, too, -the quality of the data can be .

D

K consudered a seruous llmltat:on - In some_fnstanoeﬁ, the'ﬂata from the

"-'M|n|stry of Agrnculture and Water Development,does not correspond too-.

: iclosely wuth _the deta complled.by the National;Agricul;dral,Marketing';

" Board. ' . L f:.“ S -

' SUGGESTIONS FOR FURTHER RESEARCH

: Suggestfons for further»fesearch'woolo' oe to.oefenn%nebie]irmajorﬂ
fag:fcolfural crops; own and ‘eroes price elasticities of regional
.dehandi and supply analys{s. 'These 'results. would enaole' a nore
:EOmprehensive study to defermfne the ooentities of 'indiQiduafucrops
to _be oroduced in each regfon with thein correspondjng. reg{onal

. prices.

. L. . .. ) - . . P : . . Lo - {"" :
. Another . suggestion for further research would be *to determine

regional varlatlons in' the cost ~of productuon of agricultural

-bommodifles. These results wnll aSS|st in assessnng the costs and

IS i T L B e .~«. :

. beneflts assocnated with pursunng a polncy of reglonal self sufflc:en-

-

cy in food production. For'linstance, Cif regional costs vary

-~”W'~;*-“*~"S|gn:f:cantly.- then vthe po}tcy of reg»onal self- suffucuency may be

abandoned
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