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AFRICA~j ,,J.S'.rTr,U.V,,--;i.EPAR TP,L, C p ... SI7y 

RUR An-L ECONo, 
G.ENERATION: A SECOND - BEST A ,OACH O 3 

n+my.Af~rian counries, eoonomic agents live ,world of policyain 

induo~d" distortions.* In most inlstaneses these distortions 'are explicitlyL 

accepted institutional realities and" !implicitly as the question be.' 

comes not one of removing them but one of adjusting to them in the best 

possible way,: These distortions take many forms. Export crops are 

"ubj'eot to export taxes of one v.rintage or another; urban minimum mgea 

:.Wre2Med. to labour productivity compound existing labour market dis

to ios; the "urban bias" in the development of physical and social 

,.infra tructure and the associated poor and fragmented orop and input 

f ion, networks impicit lower, .farm gate prices at the same time.
 

that, they%raise the real prie -of .'basic necessities-and inputs in th6
 

ru," 'see 0 related, to the above, import substitution. in a 

f"learnilng sta, " of dome stic: industrial aevelopmez t c'onsequently places 

relatively hoe.vier burdens on _the, rural sector etco. Eoon oiagents are' 

therefore .e.with the prblem of optimizing in lmparfect systems. 

Policy makers oyaeque see mi. t,ifinstitutional''ly an',-optimal 

*"Dr, F. 8. Idachaba is a Lecturnr in the Department of Agricultural 

onomics and Extension, University of Ibadanp .Ibadan,Nigeria, 
or presented at the 2nd Annual Conferenee .f the Afrioan Rural 

ployment Network at. Njala Univeraity, Sierra Leone# Nov. 28 - Dec 7) 



distortion parameters that) through some soond - best optinizAtion 

process, will achiove stated polioy objeoties" 

One important policy objective of African countries is gainful 

employment creation or generation, which could be.seen as a ;problem . 

in ncome distribution 7 This paper oonsi drs the'use of, 

one poJ oy instrument - input subsidies: to promoe!., employment ,in 

imperfect systems. This second -,best'apprch to tha' problem yields 

some interesting results with potential policy relevance., 

The effects of marketing board taxes on employment havebon 

highlighted almost to the total neglect of other policy distortions 

that implicitly impose taxes on a13 .armors - those' in marketing board 

crop production as well as those in non-marketing ,bordcrop production 

[ 3 7. An&lytically, these other distortions .-such as the "urb n 

bias" in infrastructural facilities have the same effect on farmers: 

they implicitly lov-r farm gate prices. Such poJicies, have the net 

effect of inducing large -'scale reductions in farm labour froe, at 

least in the rato of entry of labour into this. seotor i.: Suoh reutions 

- together with the poor information net-works case labour-a- hortages 

particularly during the peakc seasons, a situation, which loads:,t6 "higher 

lAbour costs both in national and regional labour markets, _Whkwe talk 

of the marketing board tax, it is only a proxy for the .total ozplicit 

imposed by the set of all distorti ns. Iand implicit tax on crops 



The paperis divided into'fivo-esotions. Section eIprseltslthe 

genral analytical model in whioh .conpensating subsidies are derived 

In. Sectioni I, the mcdel is operationa]ized using'.tho two erop Cobb-.

D.oula.probduction function. C- &4.mg input.. subsidies' to' maintain 

rural (b'our)-employment at pro-distortion levels are derivedw" CoL,,rn

sat:in input subsidies designeV to keep orop outputs at predistortion 

levels are also dorivod4 .,The net'.effect of the set: of polioy - inO,uoed 

distortions is to encourage the mssivo drift of farmers and young people 

to the .oities. This raises labour costs partioularly during peak demand 

seasons. Input subsidies may specifically be geared towards keeping 

total production costs at predistortion levels. Such oomp,nsating sub

sidies'-are'given. in Seotion, I., Section IV contains the summry and 

cloncluioans. tyhi-lo sectio'n Vocontains future research agenda. 

Section I I: The General Model 

In' the absence of policy -. induced distortions listd ab6vo, the.',, 

frirmi is hes to nm.ximize profits ~ )i 

'' 

Sub toothe.productioi .rnotioni lict formnr , 

06-"/t'' ',t"th • •,, c" 
: 

, onVin*, , U pl'oi -fom: . "" ". : . • 
" 



Profit maximizing Input -mploymont 'is givon by 14s 

o'L. 0 , ..... l1 , n (2a) 

4i
 

Whore Q is the Lagrango 'multiplior., Iirkucoting board taxoo impose an
 

Itatitutionj rostreint on this equilibrium oondition 
of tho form: 

1. x (2b) 

. 1 - / 11Whereor 0 D,,whoro Uj is the proportion of unit market 

th ro'(potentLal) J, crop reooivod by tho farmor. .
 

subjGot to (2)and (2b), 10 get, for the ith and sth inputs,(2)
 

price ofthe mr Then, maxim ni ) 

j P 2 (2o) 

P 4.+ 2 (Yj 

Note that relative resource employments will be the same as in the no 

tax case (i.e. distortion- free ooso) when = 0. Policy makers pre

pared to live with the institutional reality of tho marketing boards may. 

decide to subsidizo' inputs used in the production of mrketing board crops. 

,Now#reple . with K where K,',in (2b) iwheroit
2, 2 1 1ith
 
proportion of unit market 
prioo of' the ith input paid by the farmer. Then, 

"aximizing (1) subjoot to (2) and the now institutional restraint, ( 3 ) 91ves,
 

th th
for thoi 'and a.. .inputs:. 

P Y j Pic 2
 

j + 2 J
 

N,2 

Where is the new Lagrange multiplier in the face of tho double insti-;. 

tutional restraint. In the absenoe of stated polioy. objoctives, we cannot, 

apriori say which of (20) and (2d) is '"bottor". Nigerian policy mnkors are 

presently concerned about the tremondous drift of farmers to the cities and th, 

abandonment of land forme;rly in erop production. Policy makers may there-, 

fore be interested in a mix of taxes 



and, subsidies such ttpost -distortion cquilibrium *employment-of 

resoureosis :the same as in %e'absonce of dist,'.ons. From (2b), if 

.of taxes and subsidies, then for the h 
W:,explicitly take aocount . 

S -putn qui±brium:•wraer 


and 'd. l. d log 

41 loig (U )d. log (jPj 

Bpecwith ay Xn and inhthd produotion furoti nonDg.:r, 

ij.,~ s bob dnglog (U~Py~ulbri.um y , lof X= 

Yjb 

±hr,,., output elsticity of, X and F is the'eatct of. 

demand for X8 with -respect, to not crop price. Equation 2at gives -the. 

Compensating ohanri,4 i not acquisition price of the i input per unit 

percentage ohangt-. in ,the not producer price of tho marko0ting board crbp 

fequilibrium employmont, of Iis to remain unchangod. , ssu-~O 

http:ulbri.um


this eompensating elastioiy beipositive so long as: the' inputs are 

•teohnioally complementary., When X is fixed, this -ompensating elastioity 

becomes unity. 

The compensating elastiiCty in the 'case wheire ,lioy workers want 

to keep the quantity of +the:other'input,onstant (an iyhen:they want 

to subsidize fertilizers'.inthe presonoe of marketing board taxes so as to 

prevent massive off-farm migration)"is 

a g P) 1 + X, 2 

:log (U PY ..d log Zxo Y- -i 

Where2 -is the olastieityi of Iomand for Z with respeot to not 'orop
2: i 

Multioropping is.widespreadamong Nigerian andAfrican peasant farmers,. 

There is therefore need fo;. 1=o1649, of these compensating subsidies 

in the resource - mix of, say, the two -crop bntorprise. These are derived 

"In the next section. 

Setion ,l: The Two-Crp T-oInput Cobb - Douglas -Case .. 

With two qops YI and Y 2, the peasant farm - firm oparating 'under
 

taxes and Pubsidies wishes to maximize profits .T)-:
 



7 7 ~I U P J,=1X 	 j = 

where.U :.is 	 the proportion of potntitil produoei price aotually reoeived by 

the:farmer for the j.bh~ rop. and .i is the proportioni of potential unit 

aq uisition prise of tho ±th.inpuIt actually paid by the farmer and where 

other :yariables have their obvious meanings. The demand functions for 

, X' 1 an are,nlog:,X' &X 

log I (b21	 1X.( .log( l 0_ ' 	 .. .. 

b2 L -	 ('P log(Uga 


lo,;,gX . ,- ,. $ '.) - logU 1 )-/ giog 1
 

k
_.. +-.... ". ... 1++ 	 .. Tk
 
l--_og (All++.. 2(3a 

3.1 	 20$1lP, b Iug-A;logUb' 

O2 2y2 21 
. . log K= 2 2  -1 log ' - 1 b ""oglp Aa + ++' +:: 

"og' - l 'l o.go 
+ 

........ . ... Y 2 32
k k	 2 . log loA + 

r'og 	 Y3J- 'log b22 "+. log 2. (3+"JL 'ki 

-2 12 gv lo, (U b+ 	 +.10+ 	 °+ loi U p lo b -. A,'o 
Y''12(b''m l-. 2;" y2 , ., 12.+,:,,., .. + 

k : ' : . . .. : , 	 : 
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To types of elasticities ax'e computed: .the "oum" compenatin subsidy 

elasticity of X in y which gives the required percotage. reduction in 

unit pried of X per unit pcroontage rouotion in not crop price of YI s0. 

as to keep the quantity of in the production of Y, oonstat ,and the 

"cross" componsating subsidy: elasticity oi X, in, Y which gives the 

required percentage recution in the unit price of per unit percentage 

reduction in the pico of Y. if the quantity of X employed in Y is to 

remain wwhienget. Table I pmcsants our lrival elasticities. 

Table I: Derived Compesating Input, Subsidy lastici:.'es(a). 

. im Compensating "Cross" 	 Compensating " 
Elasticities" " tiiios " "". .. 

-nTOkeep X, in Y1 b-i 1 
21 b 

To i Y 

kep2Cntat- b 	 b, 

lo k i:6 1n 'Contant 	 I 
3.	 b~-b 

( b) is the t h output elasticit 	 of th nput 

(b) 	These compensating input subsidy elastioitiussare rived bysotting dlog = 
0 in the respective equations of (3w - 'A).. 



Th ",esecompensaing, subs-i dy ela tioitios e7)Thare ll' (o~ is 

row, first oolum element of the elasticities mtrix"ofTable t says, for. 

example,' that a ono Percentage reduction in the price.-of"Y1 'requires, the"

.,,peroentage reduction in the price of X, equal to :tho invorsi;,of one minus
 

the output elastioity of. in tho production of Y3. .
 ,
 

that polioybe amY imko 't to mi z Wresouroe 

alliocation "distortion'"of .-taxos and ,othor policies also wish to minimize 
policy,. indueod substitution in erop production i.o ijduce movements 

along given transformation curves. .This may be an indirectway to tackle 

the .,negative, effects of these polioies on labour employment; it may be 

dicta..dby the -oodto check a.rise in priceo due to a 

nee. ~ocosevefooi echng ~sove a Glves consistent with the+ 
ationsa plannin g efforts. ,Th7t are thoo np su es to. : 

achieve these? -

ibstit~t~"ieep n of' Xand.: o equations' . , ": "'"'. i '" 1, ' : .f' 13a -. 3d) a"".• 

Into equition (3) and solve. for the various oom sating:iubsidy elastioitie 
.... ,,i 
 de'rivdh"O:The 61asticities'are.
 

afeetigd log Y 1 = and " lo = 0 . , are 

shownin Tables 2and ,"

. , •, ,-,.,,, .
. - . .U: . ..: ..
 



.LAUA.1.- Ver!ZVeo, 'UOMPensa	3ng buoDSILcy JSIaSTlo~tjeS.to KXoept Qunity Of 
Y Constant, 

l ..... ." ( P.. d-io 
d og~r~ 2 X9, 1 -2 x2i 

; ' '
' * , : ,  .
I S -' : ' " 	 " - " -


21U P 1+ 09 

{b b'b121, 	 311 21 

Table 3: Der ved Compesating-Subeif..asticitioS ito-ep Quantity of
 

*,: 
 Y C ,stnt 

,a.
......	 )
l g ' 	 log(U
 
_.__ _ .. , -___ _ _ _ • .3,.J ' 

2y2 . .22 
 y2 ... y2 

'41oL'b U b 2 o(UP.
. - .. 2 2 + b 2 - ' - (b:32 2 2) 

' 
: b 	 b 'b . . . .22 	 -12 
 22 

tabes 2 an. 3 it is oalear that th smaller. th..importance of a given 

-the l rger 

input (as measured by its' output oeastioity) in a Piven..ropL the. oompensating 

percentage input subsidy willbe for,a,given one peroentage reduotion in the 

producer price, if thereusin.,yoof the orop is to reim 1" omsta"t.th.e . .	 ,... . .. -' 

http:JSIaSTlo~tjeS.to
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I
: " , .:' .• 1 . " : ..?/<'' : " i : . i " "' "' The net impaot of it. sit l~i~EpdStortiond 1w ~ implibitl.y 

and/ or: explicitly reduoprouoer prLososois 100 

of f bmz areads,'and young .people' from, the 'rural to thle urba.n 'Our surreri 

rosearoh in KwaraSta o of ig eria indicates thit one of the most serious 

onstrains facing most0 farmors is labour shortge during the poac seasons 

SUoh masAivo drift of people to the urban areas raises labour cost and 

thereforetotal costs of producing a given output. Policy makers may 

thereford . nt compensatink subsidies for given fall in procluot price if 

cossare to be;.kept from.rising. This *is do rive& in the next section. 

ction: Costs, rom zjg ... 

The effeot of the policy distortions is to raise production costs
 
above"reistortio levels'. -1That are the compensating input BusidieB
 

.. to prevent:oots 's ' from ris? To- simplify, e uswet eone, crop, .6o input 
cobb - og l case With theo Cobb - Douglas funtoon:,-, J. 

Y.:?, A 1. 2 :;, (A, b1 .2 o- b, b24 

Whore Xis labour input,is sme modern'input. -hat can, be easily 

sub'sidised. (e.eg fertiliz'or)an Y.is crop output. Solving for and 

V,:m t~i~qiiru con itosfrcs imiz&.1on and plugging these 

optial al es it the o ost 'funotion f or produoing-the output Y, we mVe 

C + 

2 bbI-b 



.12,'::
 

wiiih, in logs*,-givesA 

b, + b +b(log .. log P + logEb I , ,'. 1P")-+. 
lo (,b bD1 ogl 

et assuming agiven output andsolving for. liog. 

A:,d log 

a -log,:P 


b 0:2 

which gives us what we m4ay oa33 the "consiuu- Wlztelastict ofth priceshow thta, ':  ::i:e':; :induced i,i.az,ats:tl ' ...re :a :'7 ,#e prc A:. ' 'fall in' of-I 
• . A- t
of fertilizors .withi respoot'to- theprice of lbour-: "It Sives the. re'quired 

percentage change in fertilizer for a givon percentage, change -inlabouir 

prise as indz.. by policy distortions that oreato artifioial shortages of 

labour, during the, peak. farming seasons., The negative Isign of. the" elasticity 

~monfertil erw it' bth 'outputeolasticity of fert'iiz itsrepeo e . 05 and 

the outputeantioity ' labour is a ive% rise inlabour pages induced by 

poicy distortions a subsi oiAabortage$owillhrduerao on fertili 


The;:smaller the output elastiity of fortilizers, t heavier'subsidies need 

to be to, eompensate for.thri in"agsU: inuoe:b.,public policy. 
.. . . '' ... o" : .,,.o,. , .. . 
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Se tjon IV~ Summar*. 
: :. 

Thi pperha been cocredwt pro~viding -a frame-Niork, for
 
providing second*,' best, solutions to probs posed theo&ioca-tiv
 

istortions introdue6d ,bypuubiclic policies (rop taxes,. 

unbalanced infrastructural"dovolo mont zainimum 1age laws etc) either
 
operate, to implicitly or"okplcit. loer 'produor prices or to directly
oro indirctly .. .."to 
 or .. & 


or indirectly, raise roal labour o.ots on he farms. 
 This papor h.s been
 
mainly concerned, as a preliminary to future research, -withproviding
 

uidelines 
derived within the framework of production theory for gaginge 

in. second 
 "-bestinput subsidy sohmes, In the general. analytical model, 

it 17as shomm that these "obapensating input subsidies aro relatod to output 

elAst icies. . nputs, .hen th. objetive hio M o aoctivemniMiZation c 

distortions of these plija. nthto r ut casthese 
compensating input' subsidies are functions o outputelsticities of resources 

in'the, rospeotive crops . Policy meri may wish"'to attae& 'ho rural - urban 
migration problem through efforts to maintain, oro .outputs at, prodistortipn 

levels. .Compensating input'subsid3 elasticition't6 -keep quaittios of crops 
unhanged' are derivod .- these o' turn out to ba tion th0 tos.th , ou" U.t:.. 

elasticities off resources. *- * 

The ongoing research project in : vi ra State -indioateslabour shortage 

during"the peak seasonisa o off the major omatsraints. of t'id,_armcrs.
 

Su.h sho.*ags, induced by polcy distortions, rase produc ic costs of
.- ,-. : '. . , • .. 



i 

. 'iven output.' Po.iby makers may thereforo mish to subsidize inumts 

uay'as tkeep,,costs from going'up. The required compensp.ting
 

"- .as the elasticitiesinp" t,.Ubsidi4s.S a'edrive arand before, elements of 

1Ditra-LL'O function6,. of outputelatioities of resouroes'. In this case 

loss inportant'" DS4". elasticityp it .as founLk that the 


,u.4ize&more the subsidy would.have to be-to
is. o input to-vo is the 


-oomp teofor the is in' lbour costs. For- example, ;-th output ea-,'
 

respotivuly for labour, and fortiliz this 

elstiooty is al,,ning that a 1P inoroase in farm abour costs 

a ioitie8. of .6 and. ,05 r, 

wou2l require. a 1.4 subsidy on fertilizers if total. osts of producing, 

. '4.giv' crop output .,are,to remain , 
unchanged.

f ," ..,' • " t 

i( t. A,..,4c &nd 

The intent of the earl.or part of the paper was, to provide the 

future research: in this rea. It,theoretibal underpi. .6s 'of, our 

lo'ok for in the f~e3Ad work*.,',,orves to guide us in.what ,it- is we Want to 

Tho analysis aboveon tho.compensating input subsidiesa ephasizes• 

the impozitance of outpiut,16lasticities cC the inputs in deGtermining these 

subsidaoit The ohoiea .c a Ccbb- Douglas function was based 'M Oem

putat'nal ease and the fact that thero was no apriori":reason to beliemi 

that another funotional f orm was 'superior toi . " 

The research projeot will fit cross - section Cobb -Douglas produotioa 



f~xotoninsoeced VJ~ab-sinK64r State. These Villagogs will be 

seleot'd-"on the basis" o- crop mixtures, ease of suparVision and' the 

existennde of personnol oomplomentarities from the Stato'LLnistry of 

Agr:Iwiture and Natural: Rosour.es .. 

go woud keep the sample fairly sr ll as vie want a favourxei le 

farmer- enumerator ratiQ,.; Intensive training of enumeratorsill 

begin"Droun Dcembor, to b fo"lliood with a situational survey in 

January.' February. It ishoped thatthe intonsive output,. input d ta 

collecticon can, begin, ar6und March 197i. 

http:Rosour.es
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1.Availabl e nce two studios 	 Agriculture-vid from roe ent of Nigoriz n 

5,-66_, is consistent .ith the profit anr.imiz.tion assumption. 

It has also boen - .'served in M,:;ori:,. thw.t heavy tax:.tinm of crops 

in rc. ;nt years has lad to a fall in exports of-thosu crops. This 
are profits 

suggosts that farmurs v0opwdin to a chango in expect d 

working from plaut-blo assumptions, w e crn predict their ru,l - world 

response reasonably v.oll. 

2. 	 This view is consistent .rith roceivod theory on second -best , 

is ol the Porm:3. 	 The now institutional restraint 

Wz X 2 xi 	 .(2b) 

pnrtly because of its computationalWe chose thu Cobb - Douglas form 

* .: ease and partly because vo si., no ro- sons initially to presume that 

was superior to it. inaoed, most productionanother functional form 
function fitting in Niguria:n Atr.culturo h.s utilized the Cobb -

Dougl , s form. 

.5. In an earlier formulation .3j , only the one - crop Cobb - Douglas 

Th prusent formulition is a guneraliz:tioncase vas investigated. 

of thu erlier one.
 

6. 	 For most of the inputs for %thichexlicit subsidy is of immediate 

rolevancu, the implicit assiuaption of' ilinito URl.sticities 
no violent b,.3ticu to rurality. venr.the subsidized pricus does 

for the tr ditional inputs, it is a rua..soiablo assumiption. Boo for 

example T2J. 

7. 	 These positive compensating olasticitios in the Cobb - Doug1:s case 

are consistent with oarliar results obtainudu with the general 

model. 

8. 	 These compensating subsidy elasticities aro dorivod for givon 'price 
of thu other input. 
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