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LAND PRODUCTIV:TY AND TB:~ E~1PLOY::ENT PROBLEH OF RURAL AREAS

Errbel't Cerken

1. Introduction

The debate on the p0!'formance of the past d(~velopment decade renewed, Dy

pointing to growing "Wlemployment" WlG. "underemployment" in LDC's, the interest

in a topic which had been discussed widely and controversely under the phrase of

"disguised Wlemployment" at the very beginning of the academic interest in ~,he

economics of underdevelopment.
l

Bold assumptions on a "constant institutional wage" in the agricultural seetol"

and/or- an "agricultural surplus" allowed the construction of sophisticated dual

economy models of development of tne FEI-RANIS or the JORCENSON type.

The present debate, however, differs in at least two points: (1) Whereas

the dual economy approach centered on the utilization of "surplus labor" for

economic development, there is now an awareness of the social problem created

by masses of unemployed or lli~deremployed. It is realized that there might well

be a serious conflict between a short-run policy of employment creation and a

policy of utilization of labor surplus for long-rWl economic growth. (2) Whereas

the dual economy approach assumes a static, low productivity agricultural sector

1.11 the €:arly stages of development the recent dramatic rises in land productivity

in grain growing aI'€as suge~sts th.at 'the agricultural sector might play a more

active role during the \vhcle development process.

lThe different elnployr.:ent tt.'rms are ofttn used in an inconsistent way to
denote, iJ'., the working sf less than "norr.:al" time units, a wage below some
minimunl incomt:; level or above the value of marginal product, employment in an
occupation inferior to O1W' s training. Hhilc~ "unemployment" depends on the
definit5_on of labor force dnd labor force particiiJation (see Table l), in this
paper the term "underemployment" ~.;ill be confined to c&ses of the value of mar­
final product falling I:'''_'lcw some culturdlly (-stablished .:-~ctoral minimum incQIT''-,
That is, the term doe~~L iLclude exploi-cation, wbich wou l.d be the difference
hetween the VI.JjP and the t.;af'/_' actually paid. "Disguised unemployment" should
be used only in an intd's'_;f.;tor'.-,1 c.mtext to dpnotE' an observed difference be­
tween marginal product:.; (If 2-at'or.
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The author, ii1 1971 (1:150 ill tile l;f21wll cahmdar) had the opportunity

to collect data on the den0i'".~aphic and occupational structure of Paktia/

Afghanistan, where a German technical aid project provides new inputs to

wheat and maize gr~ing farmers on a large scale.

The geographt.c isolation of this mountaineous province (located south­

east of Kabul at the border to Pakistan) provid~s a somel'lhat simplified

situation for a study of the interplay between agricultural productivity,

employment of labor in various sectors of the rural economy, an~ the dif-

ferentiation of the social structure. I.t tlle same time, basic similarities

to other development recions in i.a., growul of po~ulation, sectoral distri-

butionof the labor forc8, land tenure and the kinship and political structure

allow for a tentative generalization of its case.

Before statin~ the 10..:l.ding question tilore precisely, let us sketch some

of the basic feDture3:

Helajat P::.:.;~tL" cO:;Tris·.:;s 15, t..;rj Sifi~:'= \-Jiti:: a re:1ident pop­
ulation of G3J ,OJ.) .·';'~:i.c"~:· )'c::;;.r til;;; r:-:ovincc is trl1versed by
about 150,000 nOi7:.::-;(lS t 'tc,oe1linr=; 1:1 a t'\:e(~n the Indus plai:1 and the
Hindukush. '!2>.e [; ::.o=rQp~licL':l r2;:~i'Jns arc c:e.::rly i.:l2.~ked: the
low basins (Li::) in !:i::e e;:s~, t~!c::. hi~h basins (L~) in the ,\Test
and south, and tbe no \..::1 t.d.n .:-xcas C.·L~). ::.11 tL.~ northern and central
part. In the. L; and the. !10untain valleys ~elml 1750 m t'·l0 harvests
a year are possi:'>le ~lg~il13t only tuo t;:l three ;w~vestE" every two
years in otllc~ :)arts.

Hi th fe,.r exceptions ~·()th rcs':'dents and nomads are organized
into segrJei.ltary trio2S bF-longing ~o the }:'ashtu stock of people
that live on ~)oth sides of the A:~~11an-P;:l)~i[;tan border. Paktia
has been intef!rc~tl:.'d '':'n~c the l\fg:wD. nation state only durin8 the
last t\\TO generations.' .~O\/eVf~r, ::;e~3ides tuo bor.der tribes that
remained autonomous (and~ for security reasor-s, could not be
included in the snrveys) .:1lso S "':lC cf thi;~ ~entra1 mountain tribes
are su~ject only to a very loose fonn of state control. The
tribal ~Glitici.l.l :~tructu:r.c of I'aktia has been degcribed as
ace~hal ano:, ':ifurc!"i~.t.:. "::hile this holds true for the mountain
tribes in t:le 3C:lSI.."": 0:: tiH.monexis tel,lCe of leadership roles and
wea.k COlnmmial actior. :."it v:Lll:lge :Level, on the subt:::-ibal and
tribel levcd rolef; of <lr~.>itrator. ~lar leader, re?res~lltative

..
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to other tribe~·; 0"11,,' c.L.ei.!'':.::' ,.·.,:::iI'.::~C' Ciit;~i)U,~·,c. ";'lot always ascribed
permanently. In che LL and dJ national integration has, to a
great extent, 'veakencd theeC<11itar:tan mechanisIIIl of Pashtu society
and has, of 1ate t made possible social differentiations based on
an increasing concentr2.tion of land ovnership and on prtv;.leged
accession to representatives of the central government: thg
military, the judiciary, and,.rd~ffeI'ent services.

About 89% of the holdings are owned and operated by peasant
families. Du~ing the period 1343-49, hm~ever, there has almost
been a~doubling of share tenancy regulations, t.,hich by nm,T apply
to 11% of all holdings (20% in the Lf ).

The standard production and consumption unit in agriculture
is the extended nuclear family, consisting, ideally, of a father,
his wife (wives), and their unmatried children, but occasionally
being extended by not more than one married son and his dependents,
a distant relative and an umaarried agricultural worker on a share
labor ·contract. The unit might vary tddely between 2 and 20
members l.dth an average of 3.9 members and a male ~;1Orking force of
1.9.

The annual rate ~{ GrcMth of population has, on the average,
amounted to 2 •.'::': tJ:.1r~n2 the last fivE: years, the net outmigrat1on
to about o. 25~~. O.'L.erc::s tr.(.~ lixc birth r.ate remained fairly constant
at 45.1 per 1,D2(; the'crude: de;'lth rate dropped to 20.0 pe't' 1,000
during tr;e pr;s!: :::'.~:) f:~v::: Y;"a~ periods, uhich !!leans that, in the
period to COTIk~ ~ niTr..U:'.l ;~::-'::\': ttl ~ .:ite:" of aho:.1t 2. S~~ are to be expected.
A rise in pt'PUlal:::~Oj1 r:.:'·.:':c,.,; :~.ts:;lf f£.'.~.t in the lobar potential after
about e:.r2c ::=1'.1(: y::.t.r ~'!:;rioJt:: ~ ti:i':'S,:l'.G pOi:er~tial labor force will
still ri~3C~ b::' :..:r,L1:': ~..• i.~, (l~:r:".n::. t:,:~ ·~~rrel1·~ p~~·:'od, but ~-1i11 grow·
by 2.9i~ aTInu<:lil/ ~:L:e:" :':>~:..::c.;y:::nc:.:.c CT: .)~:tmi'i:;:rat::'oi1. At present,
outIr.igrD..t~..~JI1. iF ·.:~:-c.:i.n:·~ ::: ·~,jG-;.:t ~:::~ :).<1. Jt:~~ lE$S to the stagnant
urban-indu::;t:::':';;:~ :3C:C:::C'T c:·':·X:::;~'l:;:.::i.sto.r_ :jut tc the grmoling demand
for labor :1.n t.",; :)a:~:L~ t,,,:,u ,,'. ::':C::lomy •

Table '.;. G:;.,,··wifie;', t i.l:· ·,-:o~ulatiOl~. according to economic activity.
The part:i.d.. patin[l rntG if.: ;~c ...si::ler:lbly Im·lere0. by the fact that apart
from animal ~lU~b,:m.llry ar.:l son~e sort of indoor ~-lOrk the gainful empl"y­
ment of HODleD. :;.n :;':akth~ is vir.tually Ul1klloHn. Outright unemployaent
is TaTe iIi. ::l. Horkins aS~<lrial1 society hecause everybody has a claim
to gainful emFlo;'men t agains t the fami.l;: farm. Hm'1ever, like other
deve1opinr; ::es:"ol1s v15.tr the pxp;;nsion of the educational system Pisktia
has uitne:.>sed tLe }11.enomenon of school 1eavers failinG in their
search [01: nO!1rrgricultur.al jobs and refusing to accept any kind of
agricultcral e:·...f-1oyr.wnt instead.

,[able 2 Sho-,i3 tbe ·:ectoral distribution of the cainfully
employed mules iL Pakt:i~1 province. It clos(;:ly reselllbles the model
of an ;"1.3ra:o:-ian \:!r;onony u::"th 1m-] occupational differ~ntiation and
Hithout an L1UUJ ;:r:;'al sector. ::ore than three-quarters of the
gainfully eri~plo~.'ei mdles :H:W8 their ;nain "occupation" in agriculture.
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High rateso£ 'incr~as~,in population and labor It0tenti'al. low out-

Finally, theJr onlyexportables-wood and goats and
sheepsproducts--a~eboth. badly affected by the exhaustion. , .

of the forest reserves (foras. serve as the ma:Ln pasture).

'l'bepopulat,lo~ to ara~.le l,anel ratio differswielely
betWeea'regions f 'tfher~as ·tbeLB·hlJ.v~· 'a .tatio, of 12 heMS
t08Dequivalentofi'liaofirrig~t~aiandandtbeHBbave
ODe of 11 to 1, the UA reach"'~ '221:0 1 fa~i~.' '.~ The basins
produc:eabout 80% of -'their BubSistenc6 'iIi tlle 'main~taple
foods ofwheat.~d ~~iz!!•. In,C:CiI1~r8$t,. ~he HA.r~a~hed only
2510rle88, 'i.e.'they· ~ave tc imP9rt"three' quarters o'f the
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8C11le 11m1ted though, veiY' 'labor' ancr ~.pltal intensive pos-'
sibllities of.exteriding the areaunaer.irrigatlfOn~ the NA
don't. (in tbe £oIIO"";ing, arable land area l'1111 beregareled
as fix)'-' c '.
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sibllities of.exteriding the areaunaer.irrigatlfOn~ the NA
don't. (in tbe £oIIO"";ing, arable land area l'1111 beregareled
as fix)'-' c '.

. All_lng ..........•.........'.....I:~r,r;'h'yElo;n~, howeveF, the
"those gainful~;~r·~;i:lploy~d·b'ut[·ideagricu16ir~isseen.·torlse

. ~OI\Sld~rablY. AFsrt .fr~m>,tradi1:i.p:iialrural· .~ra'ftsperfol:lled
.ast1y>in. the, p~asant.·family, sUbs:'i4~aryemploymen<tln ·Paktl.
lsa.c:coun~e~·fo.r'ma,inlyby the!~e~pJ;oita~i.on,o~,tJte fo~ests
andtl1e~i:ans~ortof'w.ood·to.. l'~i$'tari I(s'ee'. Table 3,c:01U-'l).

- - . . ~. . . .'. -. - ~. "

. ,

tIli.would· Us.dto a serious decline' inthemarglnal and the averageproduc:t
, - -. .- - - - - -.. . ; - - ..

teliurecsystembased on the family-owned and operated peasant farm, sUICest

that, In the absence of .a.rise innon-agriculturalelIlployment,thel'ewould

rise intbe agricultural

In the 'absen'ce of a rlsein land productivity
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1. At different Iiate:s of increase in land productivity, what determines

the employment of labor in rural non&gricultural sectors?

2. At different levels of nonagricultural employment, what determines

labor absorption into the agricultural sector and how, in tum, is land

~rc4uctivity affected by it?

The present paper centers on the first aspect but Will, in a very simplified

manner, spell out some of the consequences nonagricultUl'al labor absorption

might h&Ve for the agricUltural sector. Chapter 2 ch~acterizes the links

between a rising agricultural income and rural nonagricultural employment in

terms of a Z--and M-cgood approach. Chapter 3 will focus on two such links

(occupationalization and land te:lure) and establish them empirically for the

l3~3.~9 period in Pakia. Chapter 4.1 will then estimate the growth in rural

nonagricultural demand for la~or during the periods 1350-54 and 1355-59 at

different rates of growth of land productivity. Chapter ~.2 balances total

labor supply and nonagricultural demand and spells out SDme consequences for

the -aric:u1'tural sector. Chapter 4.3 finally, draws some conclusion. for

an employment policy.

2. Asricultural Income and Rural Non'8~iculturalEmpl0Yment

Multi-sector models often neglect a fact well-doct~snted in social and

economic history, nooagricultural goods and services are no't only
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produced in the "urban Li<h,:3trial" and LIe "urban trade-service" sector

but also by peas6nt families and by specializea rural crafts--and tradesmen.
~ - . .

HY¥ER and RESNICK set up ,a model o~ an "a~rarian economy uit:l nonagricul.tural
,.' ~

activities", which, besides .,;I\(anufacturec.l)-··gooda produced in the urban­

iadustrial sector and 'F(ood}~goohs p~~duc~d iuthe agricultural seclor

accounts for nonagricultural goods' and servi~es produced by the peasant

family, the so-called Z-goods. The extension has con9iderable value in
..

challenging the couventioRal vieu of tile peasant family allocating its labor

between farm operations and lei~hre 6n1/ as ~~kl1 as pointinc to the

gradual Teplacement· of Z-'by U';'Eobds as a najlJr fe·ature of the devp.lopment

process.' Of late, BAUTISTA rir.;htl~( l>ointed·'out, th·at bothZ- and lor-goods

should be divided into COllS umer and intermediate coods. Still, hOtvever, the

model does 'not ~eprescnt different dctrGcs of specialization in the rural

production of goods ::nd serv1.c,,::s ~ r.:2. !:,:':;:;i.l t r,~t~~~r.ly dis tinguish between

three types:

(a) the undiff2rc~ti~ted p~oduction for consunption in the own
household Qr for. pro,ductiye ..UI30 on the own farm like the
·setdng of clothes or thG di~~inG·o~ I.,,~lls.

(b) the "family-specia:iizationi,
,- i:.e. 'the production of goods

and services ;)y falililies that acquired special 'skills in,
f. ex., housebuilding or pottery, exchange their goods in
a village market but still receive their main income from
agricu~~~7:=~l_,act~vit,~~~\!!.~, .:' :.!'",'-:,,;. . . .. :.,... , .....~ '_.. _'~"'~.~-""'.'-- .. ' -..,....- .. --.: ...~~ ~.-.

(c) The "individual specializationll of, say, the blacksmith who
might net 'even have: a' s'(ib~slidiary agticultura'l income, and
earns his living by selling his products or services on a
vi lla·ge .m.arke t .':ortl 'cd'ntt--al "b~z~~at.· .. ' ..

By not 4110\-1ing for a market exchange of Z- agains t either :~- or F-goods H + R

restrict their analysis to type (a) only. Asking for the possible employment

effec~_"ofnonagricultur.Jl activities, one should, hm'lever, look into types

(b) and (c) as ~Jell.

..,
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M-goods can be split into urban-industrial UM-goods and rural nonagricultural

RM~goods produced by (b) and (c) type activities. It then becomes possible,

first, to generalize the H + R approach in order to account for a change in the

demand for Z-and M-goods in response to a change in factors relevant in the

Paktia case and, secondly, to ask in which way the employment effects of a

changing demand for M- and Z-goods are determined by the conditions of RM-

and UM- production.

2.1 Changes in the Demand for Z- and M-goods
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the price of purchased inputs (dy':: te· a ~7libeY'at~ Government policy) or by

a seitch to a higher level of p::::oduction 1:eclmol?gy (due to the extension

activities of a technical aid project)l. The solutio~s can be interpreted. ,

in terms of both the income and the substitution effect (see FERGUSON).

Thus equation 16, which" gives 'the 6I1~nge in the demand for-M-goods
resulting from a change in the priceof.~urchased inputs has the
expenditure 'on fert'ilizers' or':'seedsiiis a weIghing factor deter­
mining the magnitude of whichever effect the bracket cont~ins.The

first term in the bracket shows the rise in the shadow price of
Z-goods (equalling the money-income forgone by allocating time
to Z- instead of G-production) due tO,an increase in the applica­
tion of purchased inputs" ,re'sulting in"a substitutional 'Of M':'·'
against Z-goods: with income held constant a decrease/increase in
input p~ices w,ill raise/diminish the demand for M-goods. The
second term gives an income or output effect while prices are
held constant. As was, to be expecteq the term tends to offset
the substitution Z-goods. If the VMP of purchased inputs~ which
serves as a weighing factor, is high, it might swamp the sub­
stitution effect and reverse the direction afM-demand totally.

This interpretation of the i~cotr.e effect ~ howeve~, presupposes the normalc:y '.

or the superiority ~f Z~goo~s. If Z-go09s are ,regarded as distinctively,

inferior to l-1-goods and are technically substitutable in consumption, the
:\t. - :,: .". . - -' ,

income effect will turn around, thus further de~reasing the demand for Z-

goods. The questio~ of inferio~it.Y can, clearly, be allswered only on empir-
.! ~'

..

ical grounds. Comparative sociological and historical research is likely to
.' . :. - . .'

come up with distinctive sultural difference~, which might shed new light on
. '.' • !" . ." • '" • ~'.':. -'. . i' -. . , .

some old acquaintances like the labor-l~isure :model and thp. backwBrd~bending

-,- .;
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2supply curve of labor in the colonial economy.
-

'111e interpretation of the substitution effect should be more restrictive.
l

The effect rests upon the assumption that the family has in fact a choice in'

allocating family time to either G- or Z-activities. This. for once, neglects

the anp1e evidence on intrafamilial division of labor based on sex, age, or

kinship status (see ROSERUP). For example, Paktia like other societies

strongly adherin~ to Islamic values prevents women beyond the age of 13 to

leave the family compound. The household-head has a choice of allocating

women-time between Z-activities and a limited range of G-activities like

animal husbandry only.

2One might hypothesize that, indeed, in the &hort run the inferior sub-
ranRe of Z-goods turns the income effect into the same direction as the sub­
stitution effect, thus leading to a decline in the home-p~oduction of non-food
items, while in the long run there is likely to be a return to the '~ormal"

4irection. This could be based on the following argument: One can divide Z­
activities into subranges according to the degree in which they are ruled by
social norms. Activities central to the ~ower structure and/or basic values
of a society usually are strongly normatized. The education of children, the
production of weapons, reli~iou~ activities are cases in poInt. Other activities
like the processing of food, the sewing of clothes, the repairing of tools
are relatively "free." Social norms, however, only change over a farily lon~

stretch of time as ,rested interests defending old institutions loose influence
against other vested interests which stand to gain from "social change".
While the second subrange will respond quickly to an incr~ase in income, the
first subrange might change only intergenerationally. However i it seems safe
to hypothesize that a society will normatively bind mainly those goods it re­
gards as superior while leaving free mostly inferior goods.

One might, th~s, expect an increase in Z-demand or a decrease in M-demand
in response to an increase in income either at a very early stage of "colonial
development" when the variety of M-goods offered is still very poor or not
superior to Z-~oods or at a late stage of "modern economic growth" when nonmar­
ketable goods again are demanded by the working clasges, thus changing the
allocation of time between ''work'' and "leisure."





a low -f::echnical

"th,~ m~r}:eting()fUM-goods in

a land

ul'banand

the rural nonagricultural sectors. The data available for Paktia allow us to

it.
..

lOOk more closely into the occupational organization and into the land tenure

system. The data on nonagricultural activities are cOlJlpiled in Table 3 and

relate to the years l35C (1971.) and 13tt3 (1964 ) respectively. The figures are

broken down into four economic sectors a'1d 26 occupational groups, they exclude

'include RH-p1'oduction by both b and c type activities.

~rt~~al Ncn-agricultural Employment 1343-1350

Coluwn 11 of Table 3 3hows that ·the::e has been a remarkable though very

l.Uleven rise in nonagricultural employment during the seven year:· period prior

to the survey: an overall average annual growth of 3.9% compares to a 2.2%

rise in the total labOT' forc~. The seven year period 1 .. ~ghly covers the time

the technical aid project has been \·mrking. However, considaring that the

first years were spent mainly on trials for seed and fertilizer selection

of labor force. Nevertheless, there.

sudden rush in the exploitation of tJ.:ie forest reserves in

the distribution of wheat and other ·food items under the World

a rise in income and, probably, in demand for lot-goods that is accounted

an immediate impact on agricultural productivity, and flirther accoWlting

dry seasons the average annualrise in agricultural production during



positiG1S in public

project but also to

1 lesour("eof income is

during the next period and also ~he growth of public

as no furtt e!' expansion of the aid project is to be

Looking f0r ~n explanation of the past differentials in employment

grow:th in terms of c2:cupat.tonal organization of land tenure, we ca.." howe~ler,

with some precautions regard the so'-lI'ces of income asa kind of functional

in agricultural productivity expected to take plaCe

1
in the ':oming periocs. - ~"hen tryi.ng to establish a reia.r;ion between employ-

other voriable::-}, \-le must, however, leavp. occupational

th:.~ iJublic ::;ervice ane.. the forest industry (including

animal transport) out of cOTIsidera-i:i0n.

Occupational O:,gan:iz,:"tion :~:ld En;:.loyment. Grovf-t:.!~

The sociological d,'~:':in~·t:ioi1 0;: occupdticil is ideal-typical, framed after

official in th<:, rational bureaucratic system. Leaving

-.3.8tc Hhat extent the ~·:,..:>n.lization of this ideal constructior

ind.'ed guarantee a maximum of rationaL.t.1, we Tas -rict ourselves to

construc"tion Hhich \-le believe to be of relevance fer the

Of .Labor: exclusiveness, labor income, ar-1 compartmentalization

of the f\~pcn~ix r:;ives
~hat for agricultural



A distinctively 10"1 perr.entageis to be found in sector IV
occupations, i.e. those 'Jccupr:.tionsrelyin8; on local raw, materials
like'iDod and buria-r>alms, and ::_n thE". animal transport branch of
sector IIt~lat is strongly relatec to forestry~

The:~lass of occupat:f.onalgroups containing 757, or morf!
exclusiveworlters consists l)f (a) all pn"bllc service occupations
(sector I), (b) al;' occui>ationsj.n -::h~ r.lo1:orizeri transport branch
of sector II (COlllJt~~rce and transVt:·rt:)~ and some specific occupations
of sector I!! (crafts c:.nJ trades): o;;;.rbershold E.splocial ethnic
position.ia all P;:lf:j~itU.societi(?s·~bakcrs'are theonlytraditiol1al
group Hhich, fortec':!n:i.cu} reasons ,'Jhm-lf.a high degree .()flabor
divi~icll' ':oIi'bine'-'.\'i tE'-JageL"'.bor, mecha:..1ics are a modern occupation
strongly related to 1):0 l:orizE-d tran~;psrt.~

B - .~ <·'-1- ..... ...f '"\1· .: -~-- ~-f- ....... ~.r.- .~ ~ ~ -~.,;f'~.. -•.- ~, '.' . '. y ~x'~ U;;..,. \ 1.. ..ll..:~.0 .,.1, \ ....C,'..{!c (;t1 . r '" (t LO

t b '" h ·j·r<' ; . , •.,;.~' . l' ·t··; r .;" ". . .- t:T. ,"\.- t"h'" d'..'. OWJ.c ... ~_. ~c.LI.'_].!.(ma .. J';~J:.L .1.0. .,:J.tUcrs e •.:>ag_ 1.~1 1.san
o*lytllis'2COHOlTlic acd.v:!.ty. Und':!l: cOl.1oithms of a !)aCklo"ard
r",raleconoinytlH.; vEu:iuble can.::onv':.nif:::utlybeoperationalized
bythepresellcela~s€:llce:Ofe.'l <lg-r:tcu':tuT.nl labo:c 1.ncome. (not
rentali.ncome) f'shas been done in column ~~of tahle1, "1here
theperceJltttge of th6ee positiot' hol':C'.l:s 'vI: 0 de llot receive aD
agricultur:t1 .I..,::'or1ncon,:: is reJ-1orted.

The ::Jccupaticllal crG<-&niza:.:ion depends on uhether tb.e;·w.orkers
income is s:.lificient: to .;'"Jpport his nucleariamilyor not. Asin
a subsi:,teucG economy it ':1~.ke&.little sensetctry t'o determine
the mOD.etL.ry value of the income needed ,the respondents 't-Tere asked·
to ::ompare theinc0t'13 3ituation uith that of a local farmer wllo is
able to support hL; nuclear famil:; 'l1ithout pursuing a subsidiary
occupation•.

COIUll:l"l 3 g:;'ves the percentage of each occupational group of
those Horkers 'ahase incom'::\·!i:.s classified as belnnging to ~he

"higher than:fanner!l brackets. . The 'class of groupe containing
75i~ or more asse:lbles all those \1ho scored!:ligb also onoccupational
specialization :'lith the. f.ingje ;~xceptionof the ethnic411ysepar~te
Jarbers. 1\dditionC111y, ~-le fir:d the '\'1hole commerce branch of sector
II aSkeLl as~he muJ:lahs J 1°"e ~ -groups we intuitively '-Iouldexpect
to JOLl the Ot':l(;;1'" g:~oups in tllellhir,hoccupational specialization
class", T>j,.O, ':,o"l;·,eV'er, haV8:TI(Jr-e lLtitude to decide oil the place of
residel1Cr.: . of ~.:.he"~:t':' :7a:"1.il:' anc~ theref~re, 'Ire more likely to earn

5ubsidim7 :L"lCO.llE.. l:r.O,:l farr;lin;:! i:heir inherited land.



ranking occ'.1pational groups by theiraveraae

:hisallm'lS us to establis:. Spt?:armans rank::orrelation.coefficient

su~c:ess£ul:Ly

on both scales . The coincidence is

service, commerce, and bakeries all

r =+ O. 88, thus suggesting a strong relation between the two
s

At the upper end occupations belcngingto motorizeri transport,

tole are thus justi.f·(f;din rr:erg:4.i.lg the threedimenslons to asinglevarll1ble

Column 4 shous the perct!ntage of commuters in the respective
8roups. . COI.lLlutingc:ar. ba considered 'as .an indicator for tl time~

space separation of the ''working sphere" from the ''private sphere"
unknown to.an agrarian society. The separation of both spheres
leads to the compartmentalization of an individual's role-sets
attached to them. thus fostering a tendancy to confine the scope
of kinship and neighborhood solidarity norms to the private
sphere andt.o. gradually, replace them in labor relations by
rules of bureaucratic, technical or market rationality. Occupation­
algroups '\dth 75% and more commuters can peclassified by cause
into those bound to an administrative center (sector I), to the
bazaar (mechanics and bakers) or to a permanent geographicalmobillty
(transport \vorkerse.nd wholesalers). Hitb. the single exception of.
the camel-driverr::these .occupationssccrehieh as well on exclusive­
ness and on labor inc:J:le. ::he ~igh empirical correlation between
the tflree variables can ;:;e made plausible by referring to land
utilizatiGn uS aninterveninf, vlC':riable: the tir,le-space separation
effectivc~';1 l:!.mits e:ecna.nces ,:0 f.-un one's inheri :~.ec;. land..'lbere
beinr,only f~\~ pG;:;aL;ili~iE:; t.e subsldiaryemploy;nei:t outside
agri.culture ::bir:; ';'e~~ t:.lt~ ~:.;:'l eot,lliuters lwv'ing El. ~if~h degree of
exchlsiven:;!s;,. .;..·.~(;;jir~n i:~ ,:dr:r: that :arminr; as an occupation is
open to neG.r)_~:l:,.;l :·1':TIi!.ier·:·:~)"f ,~ P.;Lits. t:rt:.>ethe ~xclu3ive employment
in a nonag-dC.l}i~t·.::,:c:':_ ;Jccu~a';:~,-on is c'nl~l to be accepted "'1henits labor
income :U: at }:''::Et s:.f:;::~.;::i<:mt tel ~::apport the nuclear family.

r betweengrm>1th inenployment 'ancl (lccupationalorganization.The coeffici_Cs .. ' .'



sense,

which norms of communicative

action. In a different context

a c.istinctive

in the long-term proces~ of ec6~omicdevelopment.].
. .

AtthelOlo1er end of both scalesburia->;-leaving 1s the typic:alcase

trade '-1hose products (mats , l>eds,carpets) cannot

compete against mass-procuc.ed ind";jstri.alg~odsandto1illbe substituted by

ex., a tourist

The poo1:1y occv.pationalized ~illars uill, in the

harvests facilitate tLere:·;:L:lCL~·\~~J': iTt l:.bor i:1tensfve ':iat~r mills by labor

,C'..:· ..1.ld bl~ .,::escribed as L1 rise in labor

productivit~: inside .i tr~ule, :i'i- . tiC; i::orcrealistic to ~)erceive of it as the

nee ofa nen occupat::..onat ~roup 'iith a -,lieher degree of occupational

organi,zation stJu.::titutin[-, fer til':: service of an old trade.

t:le· housebuil~ing trades. Hodam

dif~erent_i:1.~'!.tet:'ials (bricks instead of mud) and techniques
-" - c.' ~ :. - - • i:. - - - - - - ,

thetraditi<;>.q.al family.-specialized masons.

effect.of risinr at:r:i,cultural illctme on nonagricultural

01) til[~ performance of crafts and

Here, He find a

are clearly



the ,< preaeDceor'

constant.

CODtrawise to a common assumption a 'vorker in Paktiaas well _10

farm or leaving it fora nom­

tlu~saffectstbesupply price of labor to the non-

tapol'taDtvu1ableinexplalningcross-rcgional differences, Ina c._

<

lIldlvldualsettlements. Uhile:.;.the settlement pattern certainly. Is an

the upper class of occupations (incl.

publlc.ervice) comprises about 20.0% of the nonagricultural ~forkers ..dut

O8lyll.4% in the sparsely populated mountain areas ~~ith mostly seattered

- . '. -.

41ffereDtlated view oftheaemostly traclitional occupations. In discU88ini
.' ... -"

occupation.lorlai••tion wed:l.dnot touch on the scope of the market as it

is det.~Dedby'settlementpatterns. Indeed. a p~sitive relation between

vlllage.laeaDel o4cupationalizat:lon inPaktia can be derived from a

In the densely populated basins', with a

III8IlJother developing regions with a land tenure system bnsedon theowaer

on leaving the fam"not give up any "clam to a

against his family. The claim entersanf.ndivldualIe

tJe,,'might,

'haw.aver,.ee iftheapplicatlml o'f the land tenure v~rlable ailowsfor a IIOre



remains, unless the rightsto

In all occupatiao­

Less

known totiheruralsociety since uncounted

shepherds, millers) whereas in the n_

(c:iVilservice, motorized transport) the portion of landowners

Exclusiveness and high labor income outside agriculture

the workers to give up their right of ownership, nor does

asoc1almecllan~smworking 1n this direction. One should

not be .urprised by sucb pertinacity ;n adominatingly peasant culture,

in which land ownership is a major element in a man's social personality,

at leat as long as a high nonagricultural income cannot be secured per­

.anentl,. . ODe might rather suspect taht a decreasing family specific land-

man ratio has' causal rele,vance in forcinc families to transforn their Z­

production iotom-I-production Le.ch.,:mging from a type actiyitiestobe

typefaily specialization. GC:lcrally, the right of otmershipin Paktia

COD8tltutesa claim to an income~ ,Hhat this amounts to depends on the

distribution of the ri~lts of usufruct. Table 3 discriminates between

awner-operation (with family or hired lauor) and non-owner-cperation

(bYlHIIbers of th~ o~mers' f(lmily or,nonfamilytenants). A permanent

IlGll-utll1zationof 1,lsable IaJ;ld is unknotm inPaktia. The. decision between

awnerand'nonowner-operat~ondependsoJ;l,the distance betwee~ thelocationll

of landownedandtionagriculturalocc\1pation performed. III the case the



Keeping in

independently from

share of nonfamily tenants only.

a second quarter l'Then heora member of his

the farm on weekends and on holidays.

the rules are aeimplificationof t"1hat actually

Usually, the

eaaparisenof utilities bett'Teen agricultural and nonagricultural employment

will differ substantially according to' location, resulting, c.p., in

different supply prices of labor. ExcludfnC nonfamily tenancy,-,e might

roulhlygeneralize: <a> la~or.migrating to the urban-industrial centre

rental claim to a quarter of the product, which i~.

however,difficult to realize in full, (b) highly occupationalized

(e.odern") rural labor is excluded from ~1ner-operation as well but can

effectively control its rental share. It might often be able to increase

its .hareby holding close contact with the farm, (c) all other rural

labor has a distinctively better chance to claim labor arid rental inc_e

from agriculture.

If our hypothesis holds, that the claim to an agricultural inc..

the comparison of utilities, there should be an observable positive

relation between the gro\"th of employment and the percentage of workers 1ft

an agricultural income • Although our data do Dot

proof of differences bett-Teen the urban and.the rural











Hhereas in

in

output will suffice to avoid any drop ill output perman and, in the

still less than 2.5% is required, in the HA even the most

optimistic and probably \il\realistic assumption of a 3.5% rise inagricul-
..R ..

tural output would not prevent a dramatic fall in output per agricultural

worker. As. the social institut~qns cannot be expected to hold in such

anextreiDe situation and. as outmigrationin many cases is not a viable·

altemative(esp. for married men l-lithout school education) ,there arb."

a high pressure on 'intrasectoral and intraprovincial migration. Given

the rather ~feaknormsof.communal action and conflict solution and the

long experience intr1bal warfare the resulting movement is likely to ,be

violent.

Patter 2aand 2bproceed on the assumption that farm managers under

condition succee~ in keeping output per agX'icultural l-1orker constant

Column 4 and 5 $how.::the number of workers

unemployed (+) or missing (-). Th~ figuressholo1 at once, in lJbich areas

there lsllkely to be ,a shortage of agricultural labor thattdllbinder the

a.ttempted· growth in agricultural output. Labor saving innovations and/or

reactions.
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A% 'of ,8:1:1;.. m'en i~.agriculture (nonltin

a labor ~h~re~~ntra~t and are regarded

family). Theas protected althouga

farmer can, secondly. try to reduce ~he tabor 'input of famiiy members with

aDODaarlculturaloccupation but i1:3 likely to meet stiff resistance bytbaee

poorly occupationalized workers who depenu on asu~sidlary agricultural

labo~lncome to support their nu~lear femily. Thirdly,he'can evict

tenants. On a large scale, this possibility arises in tlie'Ll> only, where

aproce•• of rapid' so'cial, differentiation has' hecngoing Olt Sil\c~'the

integl"etlon of Paktia into'the 'feudal Afghan na,tion st:ate. If,this

happens, ther~ would, r~sulta decis1ve'chan~e in· thecomposi'tionof marab.

~er•.aa DDWmainly YQ,un3 un!lar~ied', schoollc~veTs. · ..ho l,eep close: eO'lltact

to their .r~ral ~a~il~es;.leaYfLthe; .P:rovincc, then, I'1hole"familiesof un­

higher~ged",agr~cultur~l."iork~rs;uouldmigrate to the urban

or to Pakistan.

The paper i~olat.edu·lq,p9,ints;.~t,l?h~~h a~ ,emp;I.oymen.tpQl:Lc~~tl\fght

<a) prOrliQti~m Qf thesp:-'!cia).,i 4 "';- .•.. : \~f ",I.WiiL~on4gric~ltu~aJ,.
. -'." . . "'- .. " ' ...



'7hich rates of

the nonagricultural sectors l:ihould bee.llo't'1eri to grOl-l
output and labor productivity as shoHn il. the model,

there stcouldbe no visihle uneI':!ployment, i.e. ,the agricultural
sector sbotUd fully absorblo1hateverresidual labor supply arises.

3. the average physical product per ap,riculturall'1Orker should ;::
. at least be kept constant and should not be allowed to fal~L.

Noreprecisely, the rates are
1350-.'54 1355-59

High basins 1.5 2.l~

Hountainareas 2.0 4.4

Low basins 2.4 3.2

P8ktia 1.9 3.3

To pebieyethe set of minirn':lID. goals, an employment policy has to combine

a policy to possibly, surpass the specified rates of gro\o1th of agricultural

output and to secure ,the flexible absorption of labor into the agricultural

.ector. 'lbe goals are non-conflicting only under ~ertain conditions.

A rise in agricultural production might be achieved byeI:1ploying

~re labor, but might as well lead to the displacement of certain classes

of aaricultural labor. The explanatory variable is to be found in the

relation between land tenure and the introduction of technological innovatioaa.

i.e., between--on the one halld--the apportionment ofriehts tooun and

nahts to utilize land, labor, and capital to social uni.ts, and--on the other

introduction CJfland ahr,mcnting (most labor-using) innovations

yi:~ldill[;Vm."ieties and nitrogea fertilizers and of capital-

innovations like tractors and mechanized



r .~

agriCultural- sector. The following mechanisms become effective:

The highest farm-size 'class sbo~s an average land productivity considerably

· .
amaxirtnml rise of- output can be hannonizedthe easier, the more equal: rights

to own and rights to utilize land are distributed among families working

.l' •• "i·

"below the average, whereas in" the lowest class laborproductivity is below

There is only small, if any, variation in total factor productivity

according.tofarm size. (A shortage offamilY··labor is only partlally compensated

by thebiring of wage labor. Considerations of social status ~ moreover, prevent

the. part...time work of small independent farmers on" large-scale farms • )

2. The introdu~tion of high yielding ·.;rarieties of ,·rheat cmd maize arid of

nitl'9gen fertilizers generates ariadd:~tir.mal demand for labor of about' 30% at

harvest time, L e. , "at a time of a peak in seasonal iabor demand. Labor pre-

viously subjected to seas6!lal underemployment (not chronic underemployrDent) only

be used for -this pui....pose ~ In the lOYier and middle size farm classes 'the

demand can be '~etby the present and ·the rising future supply of fam"liylaboI'--

in the upper classes, however, the possible rise in production can eithel'not

be realized due to a shortage of labor or it has to await the simultaneous

introduction of labor-saving innovations.

past, a shortage of family labor in households owning extensive

aIIOWlts of land 'J.sually led to the granting of part of the utilization rights

Th-3 simultaneous introduction of land augmenting and



for .nonfamilywaee.i8~or arising

rights of ownership traditionally results in

This ,however, strongly

result, an

If tenants have to bear the full co.t) of new inputs but

afractioll Jfthe additional oucputonly, they are only poorly

p~rchas~thoseinputs.

A policy of ellrployn~ent promotion should, therefore, pursue an

lncraasein land productivity in the context of a structural policy. Depeodlaa

on the existi1t~ facto:r '.:o':il'<)Vment t_i~d thE; ~::tiJal disi:ribution of rights

to land, labor ~ E:ll<l :::Fri.tal a )01i(;:," of '!1?~~,~-euptive structural change"will.

i.a., include a redistributio.l ofl::!n.do,"mership rif,hts, arefonnulation of

ri'~htf-: .. ~. '-:eiliIH: on ra-r:.-, size, the organizati:mofmarketsand
-. :...=t. .." -_'""'"

s~tl:lem·?:1t of ne..dy c1.:::.imed land, the statutory regulatioDof
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Males IS-59 y., Gainfully Employed I - . ···· •• 1 ... ... ..... . .1 .. Other
Females 15-54·y. in%of . . Students Unemployed .. Non-Participants

in % of Population Labor Potential
(Labor Potential) (Participation Rate)

.
88,700 51.1 86.8 6.3. 3.9 3.0

97,700 48.8 I 89.3 3.8 I 3.4 I 3.5

liB I 109,300 54.0 90.1 4.6 I 3.6 , 1.7

295,700 51.7 88.9 I 4.8 I 3.6 I 2.7

- .- ......_.. ' -- . --.....'- 1 • ,--
LB I 90,000 50.5 22.2

f I MA I 99.200 46.3 32.2 - - 67.8

I!B I 111,000 52.9 28.4 - - 71.6 .

PAKTIAI 300.200 50.0 27.7 0.06 - 72.3



30.6

36.7

. 41.321.0

22.4-

26.7-

79.0

73.0

77.6

3.6

5.1

5.1

8.6

12.8

Table 2

Gainfully E:::ployed Hales by Sector and Region.
Paktia1350 (1971) in %

5.7

7.62.7

2.5

S2ctor ("",; n ,;,ctiv1t·/ Cnlv) . ~onagric:ultural.·i~,-.,...

II III I IV V Sectors (I-IV)
NonAgri-
Cultural Hain ~la1n,:+·

Public Cor.:merce Crafts & Prin.ary Agricu1- Activity Subsidiary
Service &vTnmsport Trades Production ture Only Activity

3.5 4.9 7.1 3.0 81.5 18.5 40.0



•

T_l. 3. Structure of Mona.dcuJ,t.ura1. KconoalcActlvity,

Slictor Worku. Occupational Organ1aat1oD .... , , , ..........
Occupational 1ft %of Worker.

.'. Land Tenure .
GI'O~P Land

.
EmplGYtllontlot!ll\cLILt..J"lliatinn in Knf ynndUwn~bel. W. with eo.utu. Owner. - -1""-.•,OliOIolUC _. - Grow.eh.in '.• %

W "hiah" in % Owner-oper- 0pcfut1oft··by andp.a.beCVaa.
Inc.. I of aUon wit.h 13~3and1350.....

Work.n FaU, Wage ·Fully NClnfully I

Labor Labo~ He.ber•. Tenant.
1 2 3 4 5 6 7 8 9 ,". 10 .'.

1 Civil Servant 1,544 86 92 96 96 5 10 81 4 6,8
Public Teacher 83S 84 88 66 90 - 13 79 8. 5,4
Service Project Work.r 717 80 97 100 99 7 9 74 - 26,8

Total/Avera•• 3,096 84 92 88 95 4 11 79 6 11,0...
..--._-_...- ._.......'_._- lY6- -100 "82-- -89 or- .--...-.- --- _ ..~. "'.-.''-'-''..

Transport Contractor. --9f-- 1 97 -, 12.3
11 Driver/Cleaner 1,507 82 88 82 113 5 11 82 2" 8,7

Comaerce' Whtllesaler 1,226 69 91 84 90 22 8 64 6 9~1
Tranaport Cattle Trader 450 68 79 52 77 33 5 50 12 7,1

Re tail Trader 1,663 63 93 ·46 90 35 6 S6 3 7,1
Camel Driver 5,385 32 48 96 90 69 6 24 1 3,7

Total/Avera.e 10,421 51 68 82 88 46 7 45 2 5,9
'. ..

Barber 1,072 90 24 24 9 70 7 20 3 1,0
Hechanlc 274 71t 86 92 76 8 21 66 5 15,8
Baker 97 75 81 81 6~ 34 21 45 - 5,1
Tanner 458 70 42 71 85' 24 11 59 6 3,2

III Mullah 2,071 66 88 7 55 45 13 . 39 3 1,4
C,afca • Carpenter . 1,461 56 72 47 92 41 S 50 4 5,0

Tra•• TaUor 1,977 46 72 26 91 49 5 1>1 S 5.2
Hiller 882 46 16 " 67 77 - 23 - 0.1
Brlckla,er 171 45 33 42 83 50 6 44 - 4.7
!1ason 2,568 44 24 55 85 53 8 44 2 4,0
Blac:Ir.Sldth 632 40 54 24 62 59 2 35 " 2,U
Butcher 200 32 1t7 30 90 46 7 38 4 5,2
Water-dl.tributor 379 17 3 7 81 61 - 36 2 0."Ocher 2,224 51 48 38 74 60 4 35 1 3,6

••t'l/~~14,466 54 51 34 ;2 51 7 39 3 3,7 •
r----' . _..._-.

IV Shepherd 3,909 63 17 42 63 45 5 49 1 1,1
Ilea-aericul- Woodmiller 2,200 39 29 59 74 36 31 30 3 S,U
turd 1rtaal'J Woodcutter 10,410 26 17 U 95 73 1 22 " 2,7
Production luria-weaver ',4OU 1 11 - 97 89 - 11 - 1,9

Tota1/Avera.e 21,919 28 17 19 88 68 4 25 3 2,2--
I - IV Tota1/Averace 49,908 44 42 41 84 54 6 37 3 3,9

.. ..'

,. ':~'.



Tabla "

.njact1oaofDeun4foc Labor 1. lural NOIIagdcultural Secton of 'aktla 1350-U.(Pl).ul
13~S-~~('2) bJ ..,lona and Altamatlv.lat•• of Growth of Aac1cultucal

Output

- _ ...__ ._ ••.. 0.,,0
~". .. ._~.. .. ' .. ' ... ", _........ -,. ---_._-_..- - _._~. '0 ..... _ .:. __••_.___

W.rken·1ft U49 IIftd Adlllt1onalWorken 1.Usct~4

AYIIlAGI AIIIIVAI. GROWTH III I .. ...• and. 13SS-"J '. .. . .
I.AIiOR PItOOOc- HI ItA ..a

Soctor Anaua1 ,. ··OUTPUT TIVIn IMI'I.OYMFn
Rata of III KA U HI ItA U

,2l1349
.i'Growth of HI .IA 1.1
.• Asdcultuu P1 P2 P1 P2 P1 P2 P1 P2 P1 P2 P1 P2' 1349 Pl P2 1349 P1 .1 .2
... Output lD I: ..

.. --,,-_:,_.-
I·

'.'

1
i:.,,2.S,3.5Public Sen1c. 5.0S.( . .5,0 5.( 5.0 5.'0 .0,0 0,,0 0,0 5,0 5,0 5...0 5.( 5,0 5.0 1.20 300 400 600 100200 '1,300 10(10 SOO

- .. ' . .'

.. '
.'
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Surplus 1
Shortage of Labor

4

2a

Surplusl
Shortage
of Labor

. Table 5

1Patterns of Reaction

3

1
Change
in Labor

- - 1,500
8.1 -2,400 _. 800

16.1 -4,800 -3,200

-3.7 800 1,800
3.1 - 700 400
9.8 -2,100 -900

-5.9 1,400 2,500
1.0 - 200 900
7.0 -1,700 -500

-3.0 2,200 5,800
4.4 -3,300 500

11.1 -8.600 -4,600 _.......
-7.2 2,600 4,100
0.5 - 200 1,500
7.9 -2,500 - 800

-14.1 4,500 5,600
-11.1 3,000 4,200
-5.4 1,400 2,700

-11.9 3,500 4,700
-5.9 1,600 2,900
-0.3 100 1,400

-11.4 10,600 14,400
-5.0 4,400 8,600
1.2 -1,000 3,300

Productivity
in %

lldd.
L.'l:"or
St:pply
to AGr.
Sector

2

2,200
1,:00

500

2.300
1,900
1,600

7,500
5,700
4,300

3,000
2,500
2.200

4,900
3,700
2,900

6,200
5,800
5,400

5,300
4,700
4,400

1

}.aborAbsorptionin the Ar.ricu1tural Sector of Paktia by Region.
Period. cH10 Alternative Rates of Gro'''thc: .\gricultural Output

La~or ,
Supplyl

I

!

I
3.200 I

3,000

3,300

5,400

9,500

6,000

5,700

1.5
2.5
3.5

1.5
2.5
3.5

1.5
2.5
3.5

1.5 •
2.5
3.5

1.5
2.5
3.5

1.5
2.5
3.5

1.5
2.5
3.5

1.5 16,400
2.5 17,100 14,200
3.5 12,700

P.•tte of
Crewth
of Agr.
Output

Complete absorption of agricultural labor supply. Pattern2a:. Constant
~.I'O~ productivity. Pattern 2b: 1% average annual increase in labor praductivity•

PAKTIA
1350-54

LB
1350-54

HA
1355-59

DB
1355-59

LB
1355-59

Region.
and

·period



The production functions are

(1) G = ~f (Tg, I, B)

(2) Z = ag (Tz, S)

T and 8 denote levels of technology, Tgand Tz the time allocated to either

G-or Z-production, I stands for purchased inputs (fertilizers),B for an

aggregate of all other inputs and S for social status. B, 5, a, T, for the

time being are regarded as constant. The family does not employ wage labor

but allocates its total available time (tiine lived by all family members in

a culturally defined age-bracket less time for physical reproduction) en

either G- or Z-production, thus

(~'.'" ,., T
" V / I = ~g + z

The time constraint and t:h·9 constancy assumptions allow us to rewrite (1) as

with ~I > 0, <liz < O'~ZI < < 0, ~ZZ > o

The utility function is

(4) l = U (G, M, Z)

the amount of marketable produce consumed in the family and



goods. , The exchange function

= P~,( ~ - G) ... PeE - K

ont-t <E!quals :the monE7Y income from the sale of

the marketed surplus plus some other income (sale of forestry rights)

We follow conventional production theory in

assuming that the family decides at the beginning of a period on how much

of its money income it will spend on productive services. K is constant

for the period under observation but will vary between periods. The

family has access to low-interest Government loans for "productive purposes"

(purchase of fertilizers) with the amount L depending on some quota

system q. This maY,be summarized in

(6) K + L PiI + iL,

where i denotes the' rate of ::-ntere2t.

Formmgthe Lagrangean expression

(7) u (q, H.. 4) + J.(Pm:'1 - Pg ( ~(I,Z) - G) - PeE + K)

+ p(PiI + {L(q) -K - L(q)

and differentiating "lith respect to the choice variables yields the first-

=

=

o

o



•
=0

Equations (B), ( 9), (10)

by deriving the expressions

of the ratio of marginalutilities equal-

derivations.

Pg(41(I,Z) - G) - PeE + K = 0

piI + iL(q) - K - L(q)

!1
Pm'

u­G =UM

Note that Pg
4l
Z, which gives the money income forgone by allocatingtime

to Z- instead of G-production, serves as a shadow price forZ-goods. Equation

(Ill says that the ratio bebleen price and marginal product of a purchased

productive service should equal the ratio of their respective marginal utilities

of money, Le., loiithout a constraint on input expenditure price and marginal

produce would be equal.

solutions let us assume that all G-products

Then, totally differentiating (9)-(13) and trans-

poBinginto matrix notation yields the following system



Ut~Z 0 Fm dH -AdPm

U
ZZ

-APV~ -Pg4>Z 0 dZ A$dPg.. , ZI

-\Pg$ZZ

= Act>IdPg-~dPi-APg4>IZ -~.Pg4>ZI -Pg¢r Pi; dI
i

-Pg¢ -Pg4>I 0 a I dA -HdPm + <PdPg
Z I

0 Pi 0 0 I d~ -IdPi - iL dq + L dq

I q q

Inthe context of thePaktia paper we are mainly interested in which direction

Hand Z will change in reaction to changes in the price of purchased inputs

(fertilizers ~HYV seeds, tractor services), the price of marketable farm

produce (wheat), the availability of Im'l-interest Government loans. Following

this, some of the simplifying assumptions 3hall be dropped to allow for changes

in the marketed surplus and in the level of technology.

T6specify the influence of a change in input prices on Z-demand we solve (14)

(15) =
I Pi [UrlmPg$ZI + Pg<P I (UMrlg<PZ + PmUZM)]

D
,

where D denotes the negative determinant of (14).1

In\'lriting the equational system as we did in (14) we buried the effect

the deteri71inant. Solving separately,

by a term



dPi

its direction depending·onthe

D

Hymer and Resnick christened this as the curvature effect because.

related to the concavity of the production possibility curve between Z

Following~ we derive without discussion some other solutions. As the

Gorthe consumption possibility curve between Z and t·1.

(16) ~i =
D

mirrors.the solutions f(;r dZ/dPi neatly, we shall solve for dZ/dX only.

(17)
HPi (Uw..!Pi.Pg<P7 + U'7"PrnPi)

1'",,, ..J L.H."~

D

-(Lq - iLq ) [UilrnPgrpZI + Pg<Pr (Ur-.nlg<pz + PmUZH))

D
(19) z

q

U ~. 2p ...- rl" l ill'f'Z
-= Il

=

Pl"2 (fl. P : PmU)-'i'll·l g,PZ+ .. ZN

D

+'

-Pg<p (UMHPgT$z + PmU
ZH

)

D

+

=
~L (UMMPg<PZ ~ PmUZM )

D

-UuPgljI.,FmPi 2
1'1 I.J

=
D

=

the assumption of G = 0 and solvirig for Gpg , we have

(20)


