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LAND FRODUCTIVITY AND THTZ EMPLOY!ENT PROBLEM OF RURAL AREAS
Esbert Cerken

1}, Introduction

The debate on the performance of the past development decade renewed, by
pointing to growing "unemployment" unc "underemployment' in LDC's, the interest
in a topic which had been discussed widely and controversely under the phrase of
"disguised unemployment" at the very beginning of the academic interest in the
economics of underdevelopment.l

Bold assumptions on a '"constant institutional wage' in the agricultural seetor
and/or an "agricultural surplus" allowed the construction of sophisticated dual
economy models of development of the 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 underemployed. 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-run economic growth. (2) Whereas
the dual economy approach assumes a static, low productivity agricultural sector
in the early stages of development the recent dramatic rises in land productivity
in grain growing areas suggests that the agricultural sector might play a more

active role during the whcle development process.

lThe different eumployrment terms are often used in an inconsistent way to

denote, i.e., the working <f less than '"normal" time units, a wage below some
minimum incoms level or above the value of marginal product, employment in an
occupation inferior to one's training. While "unemployment" depends on the
definition of labor force and labor force participation (see Table 1), in this
paper the term "underemployment' will be confired to cases of the value of mar-
rinal product falling relcw some culturally established cectoral minimum incom:,
that is, tha term doe:z 1 include exploitation, which would be the difference
Fetween the VMP and the wage actually paid. '"Disguised unemployment' should

he used only in an interscctor:l context to denote an observed difference bo-
rween wmarginal products of labor,
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The author, in 1971 (1530 in tiie fghan calendar) had the opportunity
to collect data on the demographic and occupational structure of Paktia/
Afghanistan, where a German technical aid project provides new inputs to
wheat and maize gruwing farmers on a large scale.

The geographifc isolation of this mountaineous province (located south-
east of Kabul at the border to Pakistan) providés a somewhét simplified
situation for a study of the interplay between agricultﬁral productivity,
employment of labor in various sectors of the rural economy, and the dif-
ferentiation of the social étructdfe. At the same time, Basic similarities
to other development regions in i.é., grbﬁth of popﬁlation, sectoral distri-
bution of the labor force, land tenure andvthe kinship and political structure
allow for a tentative géneralization of its case,

Before stating the loading question more @recisely, let us sketch some

of the basic feotures:
Welajat Paziktic comprises 15,700 sgke with a resident pop-
ulation of 422,005, Tuice ¢ year the province is traversed by
about 150,000 nomads trovelling between thie Induc plaisz and the

Hindukush. The czotrapuical repions are clecrly wmarked: the
low basins {Lz) in fhe east, toe hieh basins (1)) in the west
b ”
*r

and south, and the nountain o ) in tho nortiern and central
part. In the Lu and thc nountain vaileys selow 1730 m two harvests
a year are possisle against only tuo t three harvests every two
years in otiier narts.

Uith fev exceptions hoth residents and nomads are organized
into segmeuntary tricas belonging to the Yashtu stock of people
that live on hoth sides of the Aighan-Pakistan border. Paktia
has been integrated intc the iAfghan nation state only during the
last two generations. .ovever, sesides tuo border tribes that
remainad autonomous (and, for security reasors, cculd not be
included in the surveys) alsc s me of the &entral mountain tribes
are subject only to a very loose ferm of state control. The
tribal nolitical structurc of Paktia has been described as
acephal anc: anarciiic, while this holds true for the mountain
tribes in fhe sense of thenonexistence of leadership roles and
weak commuual actior. st village level, on the subtribal and
tribzl level roles of arvitrator, var leader, representative
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to other tribes arce clecrly cuined althouss ot always ascribed
permanently. ia the LL and ilJ national integration has, to a

great extent, veakened the egalitarian mechanismg of Pashtu society
and has, of late, made possible social differcntiations based on

an increasing conceatration of land owvaership and on privilesged
accession to representatives of the central government: the
military, the judiciary, and~different services.

About 897 of the holdings are owned and operated by peasant
families. During the period 1343-49, however, there has almost
been a.doubling of share tenancy regulations, which by now 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 unmarried children, but occasionally
being extended by not more than one married son and his dependents,
a distant relative and an unmarried agricultural worker on a share
labor .contract. The unit might vary widely between 2 and 20
members with an average of §.Y members and a male working force of
1.9.

The annual rate of growth of population has, én the average,
amounted to 2,57 durinz the last five years, the net outmigration
to about 0.25%. “herens the iive birth rate remained fairly constant
at 45.1 per 1,200 the erude death rate drépped to 20.0 per 1,000
during the past oo £ive vear periods, which means that, in the
period fo com:, anmual i rates of aout 2,85 are to be expected.
A rise in porulavion mol it in the labor potential after
about t“*"l Fivoe yorr e Lae petential labor force will
gtill rise b cooun T2 current paviod, but will grow.

by 2.9% unpuall uoon outmigsration. At presemt,
outmigratinm is : n.8. duz less te the stagnant
urban-industrlial n 2ut tc the growing demand

for labtor ip tar 2o .(mv.

Table I clessifies ths population according to economic activity.
The participation rate ic ccusiderably lowered by the fact that apart
from animal aucsbandzy arnd some sort of indoor work the gainful employ-
ment of women in “aktia is virtually unknown. Outright unemploysment
is rare in a working ag<Zarian society hzcause everybody has a claim
to gairnful emplovment against the family farm. However, like other
develeping regions with the expznsion of the educational system Pazktia
has vitnessed tiie phencmenon of schocl leavers failing in their
search for nonagricultural jobes and refusing to accept any kind of
agriculturai emgloviient instead,

Table 2 shwrs the sectoral distribution of the gainfully
emploved males ir Paktia provimce. 1t closely reseubles the model
of an nsrarian econony witlh low occupatiocnal differ=ntiation and
without an iaduscrial sesctor. ~iore than three—quarters of the
gainfully employed males have their main "occupation" in agriculture.



. Allowing for subsiclar o"'ltynent, How;ver, the sharﬂ of

- “those gainful: V'~err 2d cdteide agrleulture is seen to rise
,],*'considerably. Alart “frem: traditional rural crafts performed

. .mostly in the peasant family, su051diary employment in Paktia
18 accounted for mainly by the exploitation of the forests

o ‘and the tranSport of wood to, Pakistan (see Table 3, column l).'

: The population to arable land ratio differs widely : Y
~ between regions; whereas the LB have a ratio of 12 heads = : SR
* 'to an equivalent of 1 ha of irrigated land and the HB have  ~ *
one of 11 to 1, the iiA reach' a 22 to 1 ratio.w The basins A :
produce about 80% of their subsistencé in the main staple
~ foods of wheat and maize. In cuntrast, the A reached only
' 25% or less, i.e. they have tc import three quarters of the
 grain needed for consumption. ‘Vhile the basins still have
- -some limited though very labor and’ capital intensive pos-
" sibilities of extending the area under irrigation, the MA
don't. (in the following, arable land area will be regarded
-as fix)

N Finally, their only exportables--wood and'goats and

sheeps products--are both badly affected by the exhaustion
i of the forest reserves (forests gerve as the main pasture).ri 7

7 - High rates'of‘increése'in populationland labor potential. low out-
i lligretion. and a rath«.r hi sh and iunomogereous pouulation to ar able land

ratio in Paktia point to the soc1al neeessity of generating employment.

:'.fThe features of a_still relatively vomogentous agrarian society with a lond '

a‘stenure?system based'onrthe family-owned and operated peasant farm, suggest

:that, in the aosence of a rise in non-agricultural employment, there would

"f,npt be outright unemployment but a tonsidevahle rise in the agriculturnl

' ;’fworker'to»srable land ratio. In the absenct of a rise in land productivityw

L this would lead to a serious decline in the marginal and the average product

| '*9iijpgr agricultural worke*

'7 The leading quest on for the ralation between land productivity and

'h‘fin; :the rural employment prooiem can nou Le stated more precisely by distinguish-

£ fxng between two ,@P‘T‘-F‘-b 5 L : e

G g e s ey



l. At different ratcs of increase in land productivity, what determines

the employment of labor in rural nonagricultural sectors?

2. At different levels of nonagricultural employment, what determines
labor absorption into the agricultural sector and how, in turn, is land
productivity affected by it?

The present paper centers on the first aspect but will, in a very simplified
mapner, spell out some of the consequences nonagricultural labor absorption
might have for the agricultural sector. Chapter 2 characterizes the links
between a rising agricultural income and rural nonagricultural employment in
terms of a Z--and M-<good approach.' Chapter 3 will focus on two such links
(occupationalization and land tenure) and establish them empirically for the
1343-49 period in Pakia. Chapter 4.1 will then estimate the growth in rural
nonegricultural demand for labor during the periods 1350-54 and 1355-59 at
different rates of growth of land productivity. Chapter 4.2 balances total
labor supply and nonagricultural demand and spells out some consequences for
the agricultural sector. Chapter 4.3 finally, draws some conclusions for

an employment policy.

2, Agricultural Income and Rural Nonagricultural Employment

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

economic history: nopagricultural goods and services are not only
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produced in the "urban iudrstrial” and tiae "urban trade-service” sector
but also by peasant families and by specializea rural crafts-~and tradesmen.

HYMER and RESNICK set up a model_ofran'"agrarian economy with nonagricultural

*y

activities", which, besides .Ii(anufactured)--goods produced in the urban-
fadustrial sector and F(ood)igoods produced in the agricultural sector
accounts for nonagricultural goods and setvices produced by the peasant’
family, the so~called Z-goods. The extension has considerable value in
challenging the conventional view of théipéasanﬁ fémily'allocatiﬁg its labor
between farm operations and 1ei%ﬁre'6hly“as well as pointing to the
gradual replacement of Z-' by H;goédsﬂas a major feature of the devélopment
process, Of late, BAUTISTA r"ﬁbt*y voi ted ou;, that both Z- ?nd il~goods
should be divided into consumer and inéérmediate roods. -Still however, the
model does not represent different geg: 5 of epecia11Zation’1u the rural
production of"goodsland dervicas. “"Hu r"'wLJJ dlSt-uguloh between |
three types:
(a) the uné; “fare “t;utvg r*oducrlon fér consunpti on in thé own
househoid or for productiye usec on the own ‘farm like the
‘seving of clothes or the digging of wells
(b) the “fémily;épeciélizaﬁioﬁ":'{.e. the production of gdods
and services Dby families that acquired special :skills in,
f. ex., housebuilding or pottery, exchange their goods in

a village market but still receive their main income from
agricultural activit;.es,x e : :

R

(c) The "individual speciallzation of, say, the tlacksmith who .
- might ndt-éven have'a sibsidiary agflcultural income, and
earns nis llving by selling his products or services on a
villape market ©of a cohtril ‘bazaar, -

By not alloving for a market exchange of Z- apainst either (i- or F-goods H + R

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

effect ' of nonagricultural activities, one should, however, look into types

(b) and (c) as well,



-7 -

M-goods can bé 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

In the Appendix we set up a model of a peasant family farm plus household
which produces two ranges of goods: G-goods are either markated (cash crops)
or potentially marketable (fcod crops), while Z-goods are wholly consumed in
the family. The range of Z—goods inéludes physical objects like home-produced
pottery, furniture, clothing as well as more intangible "goods' like the
participation in village'meetings, recreation and religious activities. In
the absence of wage labor the production of G-goods depends on the amount of
family time allocated, the amount of purchased inputs like fertilizers and
seeds of high yielding varieties and of other non-labor factors. Among the
other factors social status (the sum of roles '"played" by members of the family
and the prestige ascribed to these roles) is regarded as prominent: attend-
ing a village meeting, for example, the owner of a large estate is likely
to gain more satisfaction than the landless laborer does during the same time.

The model, first, states the conditions of utility maximization and is
then used to derive the comparative-static solutions. for a change in land pro-

dyctivity. A rise in land productivity might be caused, i.e. by a decline in
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the price»of purchased inputs (duz to a‘deliberate Governmgnt policy) or by
a seitéh to a higher level of production ?echnqlqu (due to the egtengioq
activities‘of a techinical aid project)%.k The solutions can be interpreted

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

Thus equation 16, which gives the bhange in the demand for M-ooods
resulting from a change in the price of,purchased inputs has the
expendlture on fertilizers or seeds as a weighing factor deter-
mining the magnltude of whichever effect the bracket contains.The
first term in the bracket shows the rise in the shadow price of
Z-goods (equalling the money-income forgone by allocatlng time

to Z- instead of G-production) due to an increase in the applica-
tion of purchased 1nputs resulting in ‘a substitutional of M--~ '
against Z-goods: with income held constant a decrease/increase in
input prices will 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 expected 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 of M-demand totally.

This interpretation of thevincome>effect, bowevep, presupposes thg normalcey .
oy the superiority gf ngoods. ’If Z—gopqs‘a;e regarded as'distinctively )
inferior to M-goods and are technically gpbsyitgtab;g‘in consumption, the
income effect will tuﬁn around, thus,further_degrgasing!therdemand for Zﬁ
goods. The question of infepioy;ty‘cap,rcleap;y? be apsyered only on empir-
ical groun&s. Cpmpérative‘sociélggicaland historical research is likely to
come up with diétipcfive é?;tu?al_diffepencgsgAwh§ch might shed new light on

some old acquaintances like the labor-leisure model and the backward-bending
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supply curve of labor in the colonial economy.

The interpretation of the substitution effect sﬁould be more restrictive.
The effect rests upon the assumption that the familyrhas in fact a choice in-
allocating family time to either G- or Z-activities, This, fer once, neglects
the ample evidence on intrafamilial division of labor based on sex, age, or
kinship status (see BOSERUP). For example, Paktia like other societies
strongly adhering 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 iike

animal husbandry only.

20ne might hypothesize that, indeed, in the short run the inferior sub-

range of Z-goods turns the income effect into the same direction as the sub-
stitution effect, thus leading to a decline in the home-production of non-food
items, while in the long run there is likely to be a return to the '"normal"
direétion. 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 power structure and/or basic values
of a society usually are strongly normatized. The education of children, the
production of weapons, religious 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 long
stretch of time as vested 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 increzase in income, the
first subrange might change only intergenerationally. However, it seems safe
to hypothesize that a society will normatively bind mainly those goods it re-
gards as superior while leaving free mostly inferior gocds.

One might, thus, 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-goods or at a late stage of "modern economic growth' when nonmar-
ketable goods again are demanded by the working classes, thus changing the
allocation of time between 'work" and "leisure."
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One can however, eamly spec_i'y m»ndltlans whch vould account for a posn:lveif SR

°~75;;overall employment effect, i.e. 1 low +echn1cal aubot'ldtablllty between

'hf5;7RH- and UM-goods ‘effective b~zr1e..'torthe mirketing of UM-goods in 1solated'

rafﬁrural areas, a tradltlonally hvgb epeclallzatlon of QM-productlon, a- land

' frtenure system resultlng in dliferent supply pr;ces of labor to the urban and

";'the rural'nonagricultural sectors. The data avallable for Paktia allow us to

*f_ook more closely 1nto the occupatlonal organlzatlon and into the land tenure

B system. The data on nonagrlcultural act1v1+1es are compiled in Table 3 and

relate to the years '135C (1971) and713u3 {1964) respectively. The flgures are
= broken down into four economic sectors and 26 occupational groups , they exclude -

V'Z-productlon but 1nelude Rii-production by both b and ¢ type activities.

3. 7Rural Nen-agricultural Employment 1343-1350

Column 11 of Table 3 shows that che:e has been a remarkable though voryr
- uneven rise in nonagricultural employment during the sever year period prior
71 to the survey:' an overall average annual growth of 3.9% compares to a 2.2%
'rise'in the total labor force. The seven year period I,Jghly covers the time
'the technical ald project has been working. however, considering that the
rfirst years mere s?ent mainly on trials forrseed and fertilizer selection
:withoutran immediate impaet on agricultnral productivity, and further aceonnting}
for two dry seasons the average annual. rlsc;iniagricultural production during '
{rthlsrtlmé = probably lower than the growthvofrlabor foree,:'Nevertheless, there!rr'
7'12has b=en a rise 1n income and, probaDly, in - demand for HegOOds that is accOunted
ifor by | the dlStPlbutlon of wheat and other Food 1temsrunder the World Food

S Programme, a sudden rush-in the exp101tatwon of the forest reserves in

;;-10- v
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'Afghan Government to wrevunr the flael exhaustion of the rgserves a rapld
“?f;expdnSiOu of relatlvely hlgb earﬁlug p031t1cna in publlc service due mainly:
jto the buxld-up of the technlcal a1d progcct but also to some other govermment
L”giact1v1t1es notably 1n road: c0ustructlon. Tne'sourre Of inéomé,is,éertain td'
 ’deter1otate dec151vely durlng the next perlod and also ;he growth of publlc
7:sepvic¢ Willrslow_down as no furt} er expansion of the aid project is torbe
7'{§x§ectéd. Looking for:an eXplanatioh of the past differentials in em?lbymenf
1grd§thrin'férms of cacupafional organization of land tenure, we caﬁ,,however,;
with somé precautioﬁé fegarﬁ the sources of inccome as a kind of functional
: <substitutef6r‘the rise in agricuitural productivityrexpectedrto fake place
VV:ih;thercoming periods.l ~When trying to»estabiish,a reia-ion betweén employ;
;rmgnt growth and the ot her "awlqb’ ¢35, vwe must, héwever,'leava occupatidnal1 7
1i356Ups”bel;nging to tha nublic service and the forést induétry (including

animal transport) out of consideration.

,3 1 Occupatloual Organization znd Engployiment Growth
,The,soC1olog;caL'cer1nitioa ol occupdticn S 1deai-typlcal framed after
- hﬂ p081tlon oL an official in the rational bureduﬁr?tlc system. Leav1ng

aSide,the qUésticn'as tc what extent the »ealization of this ideal constructior

" would ind. ed guarantee a maximum of rationalit,, we ras rict ourselves to

“three variables of the construction which we believe to be of relevance for the
- absorption of labor: = exclusiveness, labor income, ard compartmentalization of

“role-sets.

" 1Equat fo)y] 20 of the A“pcﬂ “ix OlVeS the golutlon for a change in non- farm
'1ncom:,' It shows {ﬁa+ ror agrlcultural famll¢e< there will onlv be an lncome

. effect.

ieéCtiOnrtOrrising wood priéesiin aklatan dnd (Jnsucc:ﬁsFul) a*tempts of the  i,f;ff



Exclusiveness

e - By uX,IUuTVﬂWL‘f of o occ-pv. T R Y r\fvr to the degree o
,:fto wh:ch ite fuilricual sositd "3yucrs ergage i this and
only this zconomic ac;lvnt§.,,bru ouéitions of a sackward

~ryural econoay the 'varisblie can ovv'nieqtlv be nperatlonalized*'

by the presence/assence of & agricultural labOL income (not

- rental income) as has been done in colum: ? of table 3, uhere
,;2the percentage oi those positioir holcders who dc nont recexve an'
agr1cu1Lural ;3)01 Anconz is repurtca. :

The "lavb cf occupational grouns contalning 757 or more

. exclusive workers comsisis of (a) all public service occupations ;
- (sector 1), (b) ali occupations in “ha noiorizes transport branch

of sector II {councrce and trans; crL) and scme QDeCIch occupations
of sector III (crarts «nl trquQ) szroers hold 2 special ethnic
position ia all Pasutu societies, bakers’ are the only traditional
group vhich, for tecinical reasons, showe 2 high Gegree of labor.
divisicn cowmbincd. vitl wape labor, mechanic :
'Strongly,related to uo-orizeu tranhport.

A dlctlnctlvnly low pcrrentao is to be ;ound in sector IV
occupatlons, i.e. those occupttions relying on local raw materials
1ike woo¢ and buria-nalms, and i the animal transport branch of
sectar TI that is strongly- relaLeA ‘to forestry.

_Labor_Ircome

, “he JCLupat_CnuL crzanizacion depends on uhethar themworkers
income is suificient to support his nuclear family or not. 4As in
a subsistencc ccoromy it nakes little semse fo try to determire - ,
the morcterv. value of the income needed, the respondents- vere asked e
to compare the incomz situation with that of a local farmer who is
able to support. nig nucliear Famll without pursuing a subsidiary

. occupation.- RN :

Colunm 3 gives the percentagc oi each occupational group of
those workers whose 1ncomc wae classified as belonging to the
“"higher than farmer” brackets. The class of groups containing e
75% or more assenbles all those vho scored high alsc on occupational,

specialization with the singie oxception of the ethnically separate

s are a modern occupation .

sarbers. Additionally, we fird the whole commerce branch of sector 2

II as weil as the mullahs, i.e. ‘groups we 1ntu1tively would expect
to joia the other gwoups in tue "h1g ‘occupational spec1a11zation ,
ciass", w.p, owaver, liavz mere letitude to decide on the place: of
residence of their familv anc, fherefore, are more likely to ‘earn

a-subsidiary i;-coqe srr\“ far ainz their inherited land

N




: Again, a \er' lc: pf:;-nta“ e is 1rui,uttr'-(r occapations §
dependent cn local raw materials. Additionally, th1s ‘1iolds -
“true for groupa strongly rel:zted to agriculture iike saepherds,
water-distributorv and mlllers. ' P

Oongaruientalization '

Column 4 shovs the percentage of commLters in the respective
. groups. Counwuting can b2 considered'as an indicator for a time- -
- space- separation of the "working sphere" from the'private sphere"

unknown to an agrarian society. The separation of bot!: spheres
leads to the compartmentalization of an individual's role-sets
attached to them, thus fostering a tendancy to confine the scope , o
of kinship and neighborhood solidarity norms to the private ' RN
- gphere and to, gradually, replace them in labor relations by Sh S
rules of bureaucratic, technical or market rationality. Occupatlon-
al groups with 757 and more commuters can be classified by cause
into those bound to an administrative center (sector I), to the
bazaar (mechanics and bakers) or to a permanent geographical nobility
(transport workers and wholesalers). With the single exception of.
‘the camel-drivers -these occuu cions- score high as well on exclusive-
ness and on labor incone. “he aigh empirical correlation between .
the three variables can se made plausible by referring to land
utilizaticn as an intervening weriable: the tine-space Separatlon

effectiveiy limits tie caances co farm one's inherizec land. There
~‘being onliy faw possisilizics te subsidiary emplovaeit cutside
agriculture this vesclts Iz coumuters having a high degree of -
exclasivenass.  ra2oning in aiﬁ% ¢hat “armiag as sn occupation is

open to nearl: 2.1 wcmbers of » Palits tribe the exclusive employment

in-a nonagfle-eti : eecugaelve is only to bLe accepted when its labor
. income i at lacet sufifcieat o support the nuclear family.

 We are thusijuSti{ied,in mergino the taree d:mensions tc a. single vatlnblev,
rrd”OceupationalizatiOnf oy simply r anarng,occupational croups by their average
i*»eeore.frzhis'ellowsrusrto'establish Spearmans rankVcorrelation.coeffielent

o Iy between growth 1n erployment enc occupatlonal orgenlzatlon; The coeffielent:,j;

;:-measures as r =+ O 80, thus suggesting a strong relation between the two d

Vj'rfvariables. At the uppcr end occupations belcnging to motnrizec transport,rf

" the related mecaanical sevv1ce, commerce; and bakeries all but one belong to

ii,the first seven rrroupe on Lotb scgles‘, The c01nc1aence is 1ntuitively plausible'f

:e:a high degree of occupatlonaliaatio1 ‘implies a rather spec;allzed production end;f

:%iif'thus, allows hu-yoods an¢ )erv1ces to compete succeasful-y vith UM—goods.r




7 ol
L;!urthet-ore, Rd-goods of this Lype can be'reéatdedreupériOr tootherRM-
'1goods (notorized vS. animal “rans porL) and to /—goode (bakery-vs. home o

J°ﬁdprocessed food) and can be expected to oubstitute them in a situat1on
vfleof rising agricultural income. [In a sociol oglcal sense, these groupsrcan G
rﬁibe regarded as a klnd of 5001a1 subsystem in whlch norms of communlcatlve
rbehav10r are. replaced by nulegfzweekratlonal actlon. In a dlfferent context°'
~one m;ght ask 1f thxs soclelgsubsystem 1s llkely to play & LlStlncthe
‘role in the 1ong-term process of economlc development.]_r -
At the lower end of both scales buria—veaving is the typical case
;of a poorly speciglized trade thbe p oducts (mats, oeds, cerpets) cannot
'compete against masc-wrocuch 1ndlstrial goods and willi be substituted byr
ithem unless there is a decislve c’ange in utillties by, f. ex., a tourist
rd;demand for LOlk -products. “He poorly Oﬂcepatlon_liged mi llarq will 1n the
;i,future, preonb‘v even J; reduced Ir acrolute numb:re ecausa growing gtaln
e¢;hatvests faellltatc 7 e rn;Lacuh ,é of libor intensive weter'mills byrlabot;
d,,aawing diesel n*:iegfealthonghithis e:uld ;e eescrioed as a'tise inrlabotr
';ft productivit: inside'n,trnde,rii.is wore reelistic torpeteeive'of it as the
lfise ofia,new'occupationel group,vith a hlgher degree of oecupatlonall
organization sybstituting, for th= setvicefofrau old trade.r Areimilar,
'Lexpectatlon can be bel- regarding the Pouseou1lding ttades. Hodetn
'~nasons using dlt erent materials (brick~ 1nstead o* mud) and techniques
77*_'w111 replace the tra ditional,family-speclal1zed masons.
The total- effect of r151nl a«rlcultural 1vctme on. nonagrlcultural

femployment largeiyfdepenéeuon the rerformance of crafts andftrades*in,

'ifu;:the;middle'ecnelonfOf‘oecupetipnall;ation,“_Hete, we find a large group

°1jofVoCCupationsrthSevgtoduots;ete,oleatly,substitutable vy Uli-goodss




rr,itls;tgf{:
vitmars. carpenters, tailors, blaeksmit‘*s butc 1ers, Hosafe ptredictionf
?i:Cln be Iade.' If these oroups w1ll mature into the individual specialization

'hof, say. he baker or the mechanic, or will be reduced to some repair functiou'ﬁf

o f:for UM-goods or vanish altogether will not the least depend on the presence or77

;iabsence of:a deliberate*policy on crafts and trades promotion. We might,

;_e?howeVer;:see'ifdthe'application of the land tenure variable allows forha more

‘::;differentiated view of'theseemostly traditional occupations. In discussing

:rroccupational organization we did not touch on the scope of the market as it
»'is deternined by settlement patterns.r Indeed a positive relation between |
= village size and oecupationalization in Paktia can be deriVec fren a
conparison,betwaan regions.  In the densely populated basins with a
7 "village type settlement'patternithe upper class of occupations (incl.'
; public aervice) comprises aoout 20.0% of the nonagricultural workers against ’tL
only 11.4x in the sparsely pooulated mountuin areas with mostly scattered .
7‘individual settlements. Uhile the settlcment pattern certainly is an
", 1mportant_variable in’explaining cross-rcgional differences, in a casat

study ve are,justified to keep it constant.

'3.2 Land Tenure
Contrawise to. a common’ assumption a worker in Paktiﬂ as well as in
k -any other developing regions with a land tenure system based on the owner

:riloperated,family farm will, on leaving the Ffarm not give up anylclaim"to’a' ,

= ,,tental and/or labor income anainst his fam*ly. The claim entersran 1naiﬁ146-1"i

7°*tcomparison of utilities betveen staying on the farm or: leav1ng it for a non=

;73; 'agricultural Job and thus affects the supply price of labor to the non-':

fei;agricultural sector. znis, in turn, will af fect the absorption of labor.



7 hf—lo;irir
Colunn S to 9 oif able 3 compile'the inforuation'onrtheractual""":
'.;telation of nonagricultural workers to agricultural land In all occupation-
'llﬂa;al groups apart from barbers the overwhelm:ng maJority owns land. Less |

'r?;ithan 7SZ,are'to be found in groups known to the rural soc;ety s1uceluuCOuuted'7
l,genetations (mullahs, ulacksmiths, shepherds, millers) ‘whereas in the new
| ;oceupations (civil service, motor1zed transport) the portion of landowners
,,1. auoug the highest. 'Exclusiveness and high labor'income outside agriculturer :
' fvlin no wey 1nduce the workers to give up. their right of ownership, nor does |
"i'there seem to be a social mechaulsm working 1nrthis,direction. One should,

”uot he surprised by such_pertiuacity in a dominatingly peasant culture, |

1& whieh’land ownership 1s a major element in a man's social personality,

", at least as long as a high nonagricultural 1ncome cannot be secured. per-

nlneutly., One might rather suspeet tant a decreasing family specific land-

11 man ratio has ' rcausal relevance in forcing famllies to transforgrtheir Z-

,production into Rii-production i.e.rthanging from a type activities to be
typepfanily,specialization._.Generally, the right of ownership in Paktia -
lconstitutesra clair to an income. What this amounts to depends on the |
distributionof the rightsrof usufruct, Table 3 discriminates_between
awuet-opetation (with family or hired labbr)'and non-owner—operation‘
(by members of -the owners'»family or;uonfamily tenants). A permanent
f :ifnou-utilization of usable land is unknown in Paktia. he_decision between
' :owner andfnouowneréoperation-dependsuon~the distahce between the locations .
: rlof laud owned and nonagrlcultural occup tion performed. In the case the
':':7 diltance effectivcly bars all owner—ope“atlon, 1deally a claim to half ‘
'rof the physical product .0of the main crops remains, unless the rights to

;'lfjfrusuftuct are given to a family memoer - and the clalm is thus reduced to a 77



'~[;quarterr';Thernormsief'familyrsolidarityirequirerthe preferential,treatment,r

’r;ofaffamily’member wheneverﬁit,iivesiin the,same'village.i Thoa;,column 9:;*}'
'1‘”ghdgg:gverysmailshare of nonfamilyrtenants only. The owner can, noﬁerer,'r'
'??:reaiirena<c1aim;to a secondrquarter vhen he Or”a'member of his nuclear .
:family manage to work on the farm on weekends and on holidays.
As outlined here, the rules are a eimplification of vhat actually
: happens;cthey may, however, clarifyrthe'social meehanismg Usually, the
:;eomparison,of utilitiee,between agricultural and_nonagricoltural employment
vill'oiffer substantially accoroing to~iocation; resulting, c.p., in 7
, Adifferent aupply prices ofrlabor. Excluding nonfamily tenancy we uight
Vtoughly generalize. (a) labor. migrating to the urban-lndustrial centre |
will remain with a rental claim to a quarter of the product, which is,
~ howeVer,roifficolt to realize in fuli, (b) highly oceupationalizedr
7 (E-odern?)rrural labor is excluded from owner—operation'as well but eanrr
effectively control its rental share. It might often be able torincrease'
,'1t, share by boldirg close contact with the farm, (c) a11 other rural
t labor has a distinctively better chance to claim labor andrrental income
from agriculture. |
1f our hypothe31a holds, that the claim to an agricultural 1ncone :
Qik e enters the comparison of utilities, there should be an cbservable positive
'relation between the growth cof employment and the percentage of workers in
~an oceupation clalming an agricultural income. Although our data do not ,'
Vrallowrfor an'enpirical proof of differenCesrbetween the urban and?the rural
nonagricultural occuﬁationsrwe can test the hyoothesie'with regard tojr
t{idifferencen Jetween rurai nonagricultural oeecupations only. Xeeping in

 em1no'that occupaticnalization has not been'dﬁﬁinedfindepenoently from




n me (ex*lu 1vene 5 nas owerat Oﬁ'llzﬂd by the absence of‘

agricult al abor income) we. vill relat- to rencal income (represented

by column 5 landownership) only and w111 furthernore, keep occupation-j,

‘alization constant by calculating seperate rank correlation coefficientsifig;
each;for'the class of the modern, highly occupationalized group and for the
'alass comprising all other occupations. ;::

ffl In the upper class the coefficient amounts to rs + 3 20 only a

nresult not altogether unexpected.f Vonagricultural labor income among the
1highly occupationalized groups suffices to support the nuclear family of

'lithe worker.r The absence of an agricultural rental income, therefore, is fl;t?;if"

:*inot likely to rise the suppiy price of labor auove the existing labor income {;fl
'”of these grOups.
In the 10'°rclasq, how ver, 'thére;is a c'oefficie'nt'of'rs =ﬂ+ 0;77,’

fr:iﬂsuggestin" that,ineccd ampioyment 'rontb iS')os:tivcly related to a claim

e

*!}?{for;agriculturel rentai'zncoma, ihiis ,ncun.s to SﬂVLng,that the agricultural

. -sector subsidizes the tradi ioaa-, noo"ly occrp1tlonalived rural~non- S

"ts'dgriculturalzgrbuus.,rﬁs~nquzd1es;are,a constant,fraction o;'agricultural"[f

"{jffincome they wil‘ rise uwthravr culturél'productivitu _In a:Situation'of

:,;;{irising demands for 1rooods tiis Wl'nt ,FC”'1 time, offset poss1ole economies ;‘;'
Vrii;JOf scale in tr“ UT'Productlon oy lovering va?es (profits in a family trade) i
;jin the poorly apLC1d1128d,Ai-ﬁrOduCtlon. 5 i

There arc, howevcr, oov1ous limits to such an. effett' 'As agriculturali}

jfproductiv1ty keeps urovlmg leF ting family labor to farmlng becomes profitablea

:for those non-agriculrulal workers v;o otlll own somc 1and.' Occupationalizatifn.f?}

, eby, 1s tLudced further, vhicn "111 eventually result in an. 1nferiority .




l?’loynent i igrating ’%,°- r-'ihe, urban 1 sector. e ;

- The —:l;ébp‘r‘narket f:;tfoiffétent" mlg 'of oufp—ut smth‘ e

al rona ricultural Sectors :

'eaTherPros ectiv‘ Dcnand for Labor in nur

So far ve have 1r"ued that outout (and emnloyzent) in sectoro II 1Vf:ff

;;(comnerce and transport) ana III (crafta and trades) 1s determined by
:ﬁicthe demand for the1r kﬁenoods gcnerated in sectors I (public service), IV 1irfﬁ??i
ri?(nouagricultural primarv production), and V (agriculture), The share of ;fif7'i'

'}°{ff}RM-gpods in- the totnl uexand for “—goocs, in turn, is determined by, i.a.,']’fé

f;the level of occupatiopalization in the,RJ-nroduciqn sectors II and III

J;and by the effect tnc land tenure system har on supply nrices of labor.;g;:i:i""j

:;5*}f1f we assume tne share of nd-goods to be constant for a certain time-span *;ifia*

”f*;igi(two five-year periods) we can proceed to estimate the prcspective demnnd ;57
4?14ﬁfor rural nonagricultural labor at alternative rates of growth of agricul-fir
’;tural output oy applying the reduced form of a progection model proposed byiy
"-"moam-:cxs AND STOUTIESVLIK. St e | ' e
' T + S estlnate the future érowthrof output according‘torobseruedrr
eiasticities oetween sectoral and total output and arrive at enployment

;growth by introduc1na assumptlons,on changes in labor productivity.l The'

'The rnlation )ctwe n nro"th rates of output cmploynent and ab
iVlt} isrglvcn J] . { (1 + r ) (l + T ) - 1.;,e,1,,:;,,r .




5 titit iné'iei‘asf ici ties r,b'etween' ‘outpu

',l)fand the'agﬁregate output of the
for elasticities betrc’n sectoral'and,total;

RJ-goods presumably differ uidely,}i:

is probaoly Justified only when applied to very small sectors and will

edictive value with a subdivision of sectors._ e
The estimation is done in Table 4 for three alternative rates of

f’ravetage annual growth of agricultural output. % 1 56, 2 5/ s and 3 5.4 respectivc-'

;l&; These compare to a 1 94 rate presumably lchieved during the past five-
:iyear period and a target 3 27 rate proposed by a Soviet planning missien f?f;,

f;for the five-year plan in preparetion. :

The follovinr serVﬂd relationships and asaumntions enter Table 4;;;;,-,

>:*sl Enployment 1n' cto* 1 is detarmined =iu‘tor'mﬂmxsl*r Ly the’GoVernment;—r

'f'i:?During the: past period the auild-up of the technical aid project i
-;1resu1ted in an unusually high sectoral °woloyrent wrowth assumedly

s faccompanied ,4,.J" mueal ln-reasc ln,rabor'productivityy As no

—,,17ffurther expan slon 45 planned and ocher services can be assumed to -

. grow at tiae »ast r;to the ectoral ‘rates cf outout nnd amployment

1¥1fcan be. exgc sted. to slow doun to % pe a." :

- §¥;Sector v hﬂs Dbeern -naractcrizcc by tie cram:lin- for the forest
",fireserves. ~In tie nast, sectoral laoor p"oductiv1t"'rosc oy -about o
‘S;I;O/fannauil “due to t’,,intenswf cacion of wood-cutting and wood-f"l'"
. milling in terms of hours per man. #itl the now visible exhaustion
. of reserves outout 2nd labor productivity 111 go down: considerably
. as wood cutting urogre sssively runs into marginal locations. iHo
. change is’ expected for shepierds and Luria-veavers. Employment
~ and output will ;rov at their present :lov rate, there is no change '
o ime 1abor procuc t1v1ty. The decrease in wood production mainly affects i
'ri"ﬁ,the MA out some cfxect is also tc e etpected 1n ooth HB and LB,ir L

'f'*fThe agnrecate r1tc of orox-h ot output for sectors I + IV + V was;f;i;f
"f rrived at e - . : . '




;set at 055/), unless a rap1d rise in agricultural 1ncome leads “‘to. the
kind of dlfferentlation betveen workers of these trades that has'*'
rbzenbdescrlbed 1n chapter 3 2 of th1s paper. i,;,

fThe elastlcitles can nou oe calculated at 2 7 for the commerce and

,7:sector and l 4 for the crafts and trades sector._ Assuminglthese;fﬁ

1va1ues to rema1n constant durlng the next two flve—vear perlods table 4 =

fthen calculates the nemand for laLor in t&f rural 1onagr1cu1tural sectors ,ff31f7

ki

'ifi4 2 Agricultural Labor Sunplv, Labor hosorption, aad digration

Table 4 can Je Ubet to spcc_f;, vhlcn pressures are likely to arise

fgon the agrlcul ural ctcr'ana%neﬁctneyrmlgﬁt be met. sumlno that the

:ifrural'nona"rlcultural'#ector}'filleaatiafy-their demand”ﬁor'additionalgiq

';’labor we expect thc :rrlcalttra ;gctorranéimigration?tc neet the balance
“’with the total 1du1-"'1ri laggr,st nly.f He;ifirSt;rregard‘migratién to

tibe determlned 1*meatxuently and'as une nnt outm1 icnfto continue to grow

v?at the pa t rats of about 5. Ou 1.a. COlunnr1*in’table;5'thenfgives?theflrif“'

t%total addltlonalrlahor uaply in- the Prov1nce.l*fCOlumn.2:6a1anCesfit7ffjrf;

iwith the addltlonal demdnt for rural rona 1cultural labor as estimated in
?ttable 4 ThJu glv1a~ tﬁeraddi:ioﬂ l supply to th( agrlcultural sector.j o

iCOIhmnS,3VtO;JVSPELL40uf, un1ch cc19equences t‘uu supoly uould have 1f fatm‘

iﬁ,twc~distinCt patternri of b dav1qr. Lo

as,g1ven'1n Lnap. 1.,1Lh0 part1C1patlon; aLe hae bcen'sl1"ht1y lowered to
88.27 to account for lrcrea91ng school evrollment.i”




i -zz-r L

if3r'The new workers being, as a rule, either sons or brother s sons in most

'1f:;lrfcaaea the holder can do nothing but honor their claim to employment.

Pattern l assumes tne complete absorption of the labor supply.i_,,f*"l

N f Column 3 givea the changes in output per agricultural worker this implies. T

;There are tonsiderable regional variations in the consequences a rise in
r.agricultural output will have on employment. Whereas in the HB in the ?'

fi'St.???i°d even the»worstpassumption of a 1.5% rise'in agriculturalr
rroutput will suffice;to avoid.anydrOp in outputhper»man and, in ther |
,hsecond period, stillbless than Z.SZ is required, in the 1A even;thefmoat

optimistic and probahly unrealistic aasumption of a 3.5% rise in agricul-wj

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

worker. As the aocial institutions cannot be expected to hold in such
. an extreme situation'and as outmigration in many cases is not a viable

alternative (esp, for married men without school education), there artooa -

a high pressure on intrasectoral ‘and intraprovincial migration. Given

the ‘rather weak norms of ‘communal action and conflict solution and the

long experience in tribal warfare the resulting movement is likely to be
:violent. -

| 1 Patter Za and Zb proceed on the assumption that farm managers under ‘
‘,any condition aucceed in keeping output per agricultural worker constant

ror riaing it by l.OA annually. Column 4 and 5 show: the number of workers
vunemployed (+) or missing (-). The figures show at once, in which areas }'
;'there is likely to be a shortage of agricultural labor that will hinder the

o attempted growth in agricultural output. Labor saving innovations and/or -

- a slow doun in nutmigration are possible reactions. e are,_however, more
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'l;'intetcated under vhlth Cdnklt104w cpen uneaploymeue would arise, 'The =

'iilflrn-holder uas, in £act, th ea (1; n‘) pOuululthieq for apptoaching

:,pqtternera orAZD: ,Je mlvht, flrstly, reulace ncnfamily wage labOtets,
‘»who have no snare cont*act. The marg1n of adJustment 1s, however, small
: trbecause this applies to only 4L of all men 1n agricueture (nonkin '
_,fagricultural workers usually have a labor share contract and are regarded
as ptotected'although Iowéstatus nembers of the extended family). The
~ farmer canm, secondly,-try to reduce the 1abor ‘input afhfémiiyxmeﬁbEre with
a noneg:ieﬁltural ccchhation but is likeiy to meet stiff reéistence by,thoee
poorly occupationalized workers who depend on a éuhsidiafy agricultural |
flabor income to support their nuclear femily. VThirdly;4he'céh evict
tenants, On a large scale, this possibility arises in the L3 cnly, where
‘a process of*repidjsocialvdlfferentiation*hasfbeen'gbing'oﬁ étﬁéé'the |
integration of/Paktiarinto‘the‘feedal'Afghaﬁ hation'Stﬁte;' If this
,hhappens, there would result a decisive change in the composition Of higrantl;
Whereas now mainly youny urmarreed schoolleevers, tho Leep close eontact
: to their rural familles, leave the: Province, then whole: families of un-
Veducated, higher aged agrlcultural oxkersjwould migrate to .the urban- |

center or to Pa 1stan.,

'6s3 Sone Concl:azlﬁ&i,ot Al fa. g '“olmty in_ the Anricultural Sector .

Rt R D e
e Fa il L. - R = ‘1. v e - R % .. -

_TheQPape.r isolated two peints at wvhich an employment poiicysr;ﬁmi.ghtr
':Tsta:t;,,(a)_ptgmotiQn of the spzcializs®ir. of -ural nonagricultural

3

occupations to secure g tign shara'of I§i=go0ds in the hopefully rising

.?_ 1o L2 arm AF . TAand A B ard beny - 9
. 4‘“‘94?f°r L,g?qee,i\,) prowot-o.‘sﬁfxehelgéngqtiqley,zéxjsha;lg;f;nally, LR

,,touchron some cf the enpaioyment problems arising,ﬁrpqiggiQt (b)!}:,ﬂf
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. Pattern 1 in “a:le.5 gave aa indication vhich rates of growth of

‘ wf"-figticﬁltufalioutput’mudt be achieved i+

1, the nonagricultural sectors should be 2llowed to grow in
A ~ourput and laboxr productivity as shown ii. the model,

'72.,1theré,sgould Ee no visible'unenployment; i.e., the agticultural ,
- sector shotld fully absorb whatever residual labor supply arises, = -

3. the avétage physical product'per agricultural worke: should :
~at least be kept constant and should not be allowed to fal&.

: More bréciseiy, the rates are

: 1350-54 7 1355-59
High basins,r o 1.5 2.4
Hpﬁntain areas 2.0 i 4.4
Low basins ' 2.4 3.2

- Paktia 1.9 , 3.3

,Ib ?ghieve the set of minimgh_goals, éq employmenf policy has tc combine

Va policy to possibly, surpass therspecified rates of growth of agficultutai 7r‘
output and to secure the flexible absorption of labpt into the agfiéulturhlri

séctor.ﬁ The goals are non-conflicting 6nly underr¢ertain conditions.

A rise in agriculiural production might be achieyed by employing

‘more labor;,but'might as welirlead to the displacement of certain claéses

éf,aéricultural labor. Thérexplanatorf variable is to be fdund iﬁ the
. télaéibh betweeﬁ land teﬂure and the introduction of,technolﬁgical 1nnovations,r
‘iié;grbetﬁeen--on the‘oné hand--the apportionment ofiriéhts to own énd
irightsréo utilize iand, labor, and capital to social units, aﬁd—-on the other

hande-the'introduCtionr5£ land ahgmentingr(most labor-using) innovations' 
- 1dke ﬁigﬁ yicldiugivarieties and nitrogea fertilizers-and of capifalf'k
,‘1ﬁtensivé,tmostly lébgr4géving)’innovations like tractors’and mechanized

_harvesting equipmcnt.




In a rather rough and 1n+u1t1ve 51mp11f1cat10n we mlght generallze-'

‘f}(what w111 be worked out in the proposed eecond paper) Under COHdlthﬂS of

’fffland tenure system based on the 1nterests of nLclear famllles and glven a :"

Yook R

",f7certa11 endowment of the. agrlcultural sector with land labor absorptlon and

'1 a maxlmum rise of output can be harmonlzed the easier, the more equal rlghts
:to own and rlghts to utilize land are d1str1buted among famllles workxng in
i '~:the agrlcultural sector."”he fbllOW1ng mechanlsms become effectlve-'
::::51 The highest: farm-size class shows an average land product1v1ty con51derab1y
u&helow the average, thereas in the lowest class labor product1v1ty 1s below
;average.- There is only small, if any, varlatlon in total factor productlvzty
according to farm size. (A shortage of famlly labor is only part:ally compensated
be the hiring of wage labor. Con51derat10n3'ofrsoc1al status. moreover, prevent
:;the par*-tlme work of small 1ﬁdependent farmers on large-scale farms )
2. The 1ntroductlon of high vleldlng varieties of wheat and malze and of
nitrogen fertilizersrgenera es an additicnal cemand for labor of about 30% at
,harvest time, i.e., at a time of a peak in seasonal labor demand. “ﬁaborrpre-
7 viously subjected to seascénal underemployment (not chronic underemployment) onlyr
':-f:Cahnot be used for this purposet In the lower and middle size farm classes the
~ demand canrbe-met by the*preseﬁt'and>the rising future'supplyrof famlly labor--
‘i in the upper classes, however, the possible rise in production caa eitﬁer not
' be reallzed due to a shortage of labor or it has to await the 31mu1taneous
;ejrlntroductlon of labor-saving innovations.
'iaar In the past, a shortage of famlly labor in households owning extens1ve
~ amounts of land usually led to the granting of part of the utilization,rlghts

foto'tenahts;rrThe simultaneous introduction of land augmenting and




'ijif';the nostly indiv1 1v;c “htoz-cav11 th0vatin1 1s, however, often profitable

j'frf*only, when the s1ze of the owner-operated farm is enlarped by the land given

£ = fan:llies uithout .an’ add1tional demand for nonfamlly wage.lahor arising on :

fiito tenants.7 Therefore,,a rise in output wight lead to an ev1ctioniof tenant "

1'the enlarged farm.
;'514 An unequal distribution of riohts of ownership tradit1ona11y results in -]
a'aysten,of share tenancy., This, however, strongly 1mpedes the introduetion,;z

'ﬁf,gf laﬁd,eugmenting innovations and, as a result, an increase in prodnCtior"

"eei:end empieyﬁent.' If tenants have tb bear the.full cesth of new iqputsibut'

':firwill recedve a fract101 of the additional output only, they are onlypoorly

'd;nottvated to erchase those inputs.

A policy of employment promotion should, therefdre, pursue ahrr |
"L',ieerease:in land prOductivity in the context of a structural pelicy. Depending

E'fendthe'eXistiﬁg fectox adogment snd the actualrdietribution of rigﬁte;

' to ‘1and, 1uDOL, znd egpital ra policr of "pre4eu§tive etructural change”,will,
~1.a., include'ﬁ reurs ibutioa of LGuowncvsﬁlp *iﬁits, a rcformulation of
Lt1lizatior Il‘nt' é ceiling on farrm size, the organization of markets and

credit, thn ScttLLJ3’t of newly -1Limed land, the statutory regulation of

rwage labor,contracts.:




-27-

“References

1?{BAUTISTA y MERCEDO R., Development and Trade in the Small Open Economy VVA
. Theoretlcal Treatment Yale Ph D thes1s, Pub bY Un1v MlcrOfllm |

7 New Haven, 1971. | | ,

k:BBCKBR G. S., A Tneory of the Allocatlon of T1me. In: lTheEconomiéJournal’

September 1965

"'}{'BOBKE J H., Economlcs and Economic Pollcy of Dual Soc1et1es as Exempllfled by

Indone81a. New York (Instltute of Paclflc Relatlons) 11953. .

' BOSERUP; E;, Woman' S'Role in Economic Levelopment. New York (St Martln s Press)r

1970, S S

7'7 CHAYANOW, A.V., Die Lehre von der'baeurlichen Wirtschaft. Qerlinfffarey)_1923.

V,ijHBIH, H;J,, SoZiologie,der Berufe. In: Handbuch éer T:‘mpir:i.schen éozioi;

,forSChung, Bd, II, Hrsg. v. R. KONiL, ctuttgart (Ferdlnand Enke Verlag)

1969. | o

":V'DREiTZEL, H.P., Die geseilschaftlichen'Leiden:undrdas Leidenran der Gesellschaft.rh

Stuttgart (Ferdinand Enke Verlag) 1968. e

BVENSON, RcE,,iLabor in the IndianhAgriculture Sector. VUnpublished mimeo; E

| rcOctober 1972 | G el | |

’FALLERS L. A., Bantu Bureaucracy. A‘Century of Political Evoiution Among the

, Basoga of Ubanda -2nd ed. Chicago (The Unlver51ty of Chlcago Press) 1965

T;FEI J.C.H. The "Standard Market" of Traditional Chlna. Bconomlc GrowthVCenter
Dlscu551on Paper No. 172 fbbruary 1973 7 o |

—FﬁI,,J.C.H,,Vand RANIS, G Development of the Labor Surpluo Economy Theory

--and Pollcy. Homewood I111n01s (Rlchard D. Irw1n Inc.) 196u

'*—5h1}IERGbSON C. E., Mlcroeconcmlc Theory, 3rd ed Homewood Ill (Rlchard D Irw1n .

Inc ) 1972




;FISK E K. and SHAND ‘R, T.. The Ea”lv btages of Development in a Pr:mltlve"'
Bconomy The Evolutlon from Subs1stence to Trade and Spec1allzat10n.; '

kVQIh{ HHARTON C R Subs1stencp Agriculture ... op. cit.

:'f;GEORGBSCU- ROEGDN N., The Inatltuflonal Aspects of Peasant Communltles “An

Analytlcal Vlew. In: WHARTON C.R., Subs: tence Agrlculture cee op.'cit.:
‘?:ifGERKEN E., Soc1a1 Structure and the Industrlal Town "The Case of Soc1al i
» Change 1n Jlnja and Busoga/Uganda. In: BRAND“ H., SCHUBERT B.,

J ; GBRKEN B., The Industrlal Town as Factor of Economlc and Social Develop- o

- ment: The Exanple of Jlnja/Uganda Meunchen (Weltforum Verlag) 1972

‘f“HABBRHAS J., Technik und WLSgeﬂSChaIt als Ideologie. Darmstadt,(SUhrkamP

Verlag) 1970
v'l HYNER S and RESNI K, S., A Model of 3n Agrarian Economy w1th Nonagrlcultaral
| ' Act1v1t1es. In:r Amerlcan Economic eview, September 1969
IVVVJORGENSON D., The Role of A"rlcv' o in Eccnomic Eevelopment- C¢a531cal
- vs,rNeoclassioal ﬁo@els of G?owth.:'inﬁ WAARTON, C.R. Sub31stence

| ﬂgficuifuré ... op. <it.
HBIBURG, C.O;, Food Surplus, D;vision of Labor, and Eoonomic Developmant; In:

Journal of Agricultural Economics,'May 1952. | '
VHBLLOR, J.W., The Eoonomics ofrAgricuituraiVDevelooment.r Ithaca, N.Y.
| 7: (Cofne1l Uﬁiversity PieSS)VIQGS; | |
i’af:HYRDAL G., A51an Drama An Inquify intd the:Povefty of Nations; New'Yorka
- (Twentletu bentury Fund and Pantheon Books) 1968 | |
t;ﬂAKAJIHA C;, Subsxstence and Commerc1al Famlly Frams: Some Theoretical o
o Hodels of Subjectlve Bqulllbrlum In: WHARTON , C.R.;VSubsisfence -

Agrlculture Pew op oit. :

—Ti_;NULTY L.,"ue Green Revolutlon in West Pakistan: Implications of Technical -

Chanpe. New*xorx,(kraeger Publishers) 1972.7



"*RESNICK S., The Decllne in: Rural Industry Jnder Lyport Expan51on 'A Comparié '

Economlc Hlstory, March 1970
ri;SEN A. K., Peasant and Duallsm with or without Surplus Labor In:Journal i
| : of Polltlcal Bconomy, October 1966. B |
:'SHAH R. d'A., Jobs and Agrlcultural Development A Study of the Effects'of
a new Agrlcultural Technology on Employment in Poor Nations. In:
FRANK , C.R., jR;, BHAGWATI, J,N., SHAW R. d'A., MALMGREN, H. B., A531st1ng
rl)eveloping Countries: Problems of Debts, BUrden-Sharing, Jobs'? and Trade.
Overeees'Denelopment Council Studies_l,‘ NewlYork KPraegerrPubllshere)
1972.
'SCHRAN' P;, Handicrafts in Communist China. 1In: China Quartenly, January 1964,
' STURNHAM D. and JAEGER, I., The.Employment ProElem in Less Peveloped Conntnies:
: A Feview of v1den"e. OECD LevelopT=n” “enter. Par1srlg70
irrTHORBECKE E. and STOUTJESLITL, o., Esployment and Output.‘rA Methodology
Applled to Feru and Guatemsla. Paris (OECD Development Centre) 1971.
‘VINER J., Some Reflections on th e Concept of "Disguised Unemployment " In:
4 Contrlbulcoee a Analise do Desinvolvimento Economlco, ‘Rio de Janeiro 1957.
| THARIONi C.R. : oub31°tence Agr1cu1ture and-Economic Development Ch;cago,
(Aldlne Publishing oompany) 1969. | A
{, YUDELMAN, M.,BUTLER, R. BANLRJI R., Technologlcal Change in Agrlculture and

Employment in- Developlng Countrles., Paris (OECD Development Centre) 1971;'

e

1?{E,f son among Burma Phlllpplnes and Thailand, 1870 1938. In: Journal of ,Q R



Tablo 1

Population by Economic Activity, Paktia 1350 (1971) H;ﬁ
Non-Participauts 1n 4 of Labot Potential ;fﬂ
| | Males 15-59 y., | Gainfuily Employed ———— , :f
Sex. Region | Population Females 15-54 y. - in X of Students | Unemployed | Non-Participants SR
- | | in % of Population | Labor Potential | g ‘ A
|(Labor Potential) (Participation Rate) ;
s | ses0 | s12 | 86.8 6.3 3.9 3.0
. MA | 97,700 | 48.8 89.3 3.8 34 | 35
w8 | 109,300 5.0 90,1 a6 3.6 | 1.7
1w | 90,000 50,5 ‘ 22,2 | - - o, a:f | o
£ ‘ma | 99.200 6.3 2.2 e - 618
| s 11,000 | 529 | 284 - - 7.6
PAKTIA| 300,200 50.0 | 27,7 - 0,06 - 72,3
N
)



Table 2

Gainfully Ezployed Males by Sector and Region,
| Paktia 1350 (1971) in % ,

: , = , - , e ,
~Region = | ' “Szetor (Moin sctivity Calv) , Nonagricultural =
R R 1 1I I11 i IV v Sectors (I-IV) -
: NonAgri= - N ST
Cultural , ‘Main Main:+-
s | Public ! Counmerce Crafts &| Primary Agricul-| Activity | Subsidiary .
I ‘Service :&vTransport Trades |Production | . ture Only Activity
B |3 4.9 7.1 3.0 81.5 | 18.5 40.0
A 1.3 5.7 5.1 8.9 79.0 21.0 41,3
w27 7.6 12,8 3.6 73.0 2.7 | 30.6
| PAKTIA 2.5 6.2 8.6 | 5.1 717.6 | 22,4 36,7




Table 3 1 Structure of Nonagricujtural Economic Activity, Paktis 1350 (1971) ° =

“Sector

Workers

‘ Occupational Otganizition' : RN
Occupational ‘ ‘ ‘ ‘ Land Tenure: - : R Y
‘ in X of Workers . - ‘ :
xcl, | W. vith | Commuters | Owners ‘FMLu‘tML‘LOJLiRo(ibﬁfgei‘ﬂﬂg—"‘i‘—‘-"-ﬂ Grouth in'% -
W "high" in 2 Owner-oper~ Opcration by and p.a. betwesn .
Income ! of ation with o 1343 and 1350
Workers  |Family | Wage . ‘Family | Nenfamily| ‘ L b
: ‘ Labor | Labor | Members .| Tenaats | )
1 2 3 4 ) 6 7 8 9 . 10 . -
1 Civil Servant 1,544 86 92 96 96 5 10 81 SR 6,8
Public 1 Teacher 835 84 88 66 90 - 13 79 8 9,4
Service Project Worker n7 | & 97 100 99 7 9 By - 26,8
Total/Average 3,096 84 92 . 88 95 4 11 79 6 11,0
“Fransport Contractor] 196 | 97100 82 89 1 2 97 z, 12,37
: 11 Driver/cleangt 1'507 82 88 82 83 S 11 82 2.“ ' 8.7
Commerce & Whelesaler 1,226 | 69 91 84 90 1 22 8 64 | 6 9,1
Transport Csttle Trader 450 68 79 52 .17 : 33 5 - 50 12 7,1
Retail Trader 1,663 63 93 - 46 90 35 6 56 3 7,1
Camel Driver 5,385 2 48 96 90 69 6 24 D § 32
Total/Average 10,427 51 68 82 ' 88 1 7 45 2 5,9
Barber 1,072 90 24 24 9 . 70 ? 20 3 1,0
Mechanic 274 78 86 92 ‘ 76 8 21 66 5 15,8
Baker 97 75 81 81 69 34 21 45 - 5,1
Tanner 458 70 42 ) 85 24 11 59 6 3,2
T Mullah 2,071 | 66 | e8 7 55 45 | 13 39 3 1,4
Crafts & Carpenter ~ 1,461 56 72 &7 92 41 5 50 [ 5,0 .
Trades Tailor 1,977 . 46 12 26 91 49 S &1 -] 5,2
‘ Miller 882 46 16 4 67 77 - 23 - ' 0,1
Bricklayer 171 45 .33 42 83 ‘ 50 6 44 - 4,7
Mason 2,568 44 24 55 85 53 8 44 2 4,0
Blacksmith 632 40 54 24 62 59 2 35 ) 2,0
Butcher 200 2 (Y} 30 90 46 7 a8 4 5,2
Water~-distributor 379 17 3 7 81 61 - 16 2 0,4 "
Other : 2,224 | 51 | 48 8 7 60 | & 35 1 3,6
Total/Average 14,466 | s& | S1 34 2 | st |7 39 3 3,7 $
I Shepherd 3909 | 63 | 12 | 4 . | 63 45 | s 49 1 L1
€. lem=agricul= Woodmiller 2,200 39 29 L 1) 74 36 i 30 3 5,0
... tural lrimary | Woodcutter 10,410 26 17 12 95 73 1 a2 & 2,7
Production Buris-veaver 5,400 1 1 - 97 89 - 11 - ‘ 1,9
Total/Average 21,919 | 28 | 12 19 88 68 | 4 25 3 2,2
11V Total/Average 49,908 &b 42 41 84 54 6 37 3 3,9




Table 4 . |

Deman ‘ ral Sectors of Paktia 1350-54 .(P1) and.
Prodastin of 1355‘:9!:;;)“::rl::l:::.:\::ox{%:g:ét‘v‘. Rates of Growth of “ﬂ_;u] gu?gl
Output ' R } o

T T e T rikare In 1949 mnd ABditlonsl Workars fa 1350-36 .
"AVERAGE AMNUAL GROVTH IN X ‘ ‘ } U and 1385-89
: : K PRODUC- T T B A — 1 . L§
-Sector | Annual. - . QUTPUT _ ‘ TIVITY EMPLOYMENT ‘ L D ‘
L | Rate'of HE MA LB HB MA [¥ ] ‘
.| ‘Growth of Hy MA 1s_ _. . . . R Y . E N N e
_Agriculeural Pl P2| P1 P2| P1L P2 1P P2 | PL P2 P1 33| 13¢9| p1 P2 | 1349f P1. P2 y239| A1 P2
Qutput in X ] - ‘ : - R R [,
Public Service }.5.2.5.3.5 { s.0 5.4 5,0 54 50 5,0 {,0,0 0,0 0,04 3,0 5,0} 5,0 5,0 5,0 5,0 | 1,201 300 %00 600 | 200" 200 | 1,300 400 -500
1w | LS 3,5 3,9 2,6 0,5 2,7 «7 | 2,0 2,0 2,0] 1,5 1,5l 06 1 s‘ 07 - 0,2]3.600 300 300|3,50 | 100 -300 2,900] 100 100
Commerce & ' | 2.3 5.7 5, 4l L,3) 416 4.6 | 2,0 2,0 2,0{ 3,6 ye| 201 -o'f 206 206 | | 700 s |aee = | | 4v0 300
Transport s 8,1 8,1 5,7 3,5 6,5 6,5 | 8,5 2,5 2,5{ 5,5 sss| 3,1 1.0 3,9 3,9 ﬁ.uu 100, 600 200| | 600 700
1t 1 LS 1,8 ;1.;#‘ 1,3,0,3t 1,6 1,4 -0,5 0,5 0,5| 1,3 1,3 0,8 -0,2{ 0,9 .. 0,9.{9,000 600 600{ 4,100 | 200 ‘= .3,600] 200 .200
Craftsa & | 2,5 2,9 2,91.2,1 -1,0] 2,4 2,4 .| 0,5 0,3 0,5] 2,4 2,601 1,60 0,5 1,9 21,9 | 1,100 1300 -} 300 100} 40U 400
‘Trade | 3.5 4,2 %,2]-2,9 "1,8] 3,4 3,4 | 1,0 1,0 1,0]3,2 3,21 1,9 1,3 2,4 2,& 500 1800 © 1400 3001 - 5C0 500 .
Nonagr. Primary| : ‘ : : : : ‘ C s : Ce R IR (P ‘
Production - . 1e5,245,3:5 |=2,5 -2.5‘-0.0 «2,9]-0,8 =0,8 |~-1,2 -1,3 -0,7 1,3 -1,3 10,5 «1,6{-0,1 -0,1 | 2,500|-200 -200} 9,000 200 =700 | 8,200 fkoo =400
o I-w S LS 6,300} 1,000 1c717,600 | 700 =800 16.000] 300 400
Nonagr. g 2.5 R, 5 . ‘ s . : ‘" g 1:900 2’-‘0q ’ 1,100 -400 ’ ‘ 8323000
_Sectors | 35 1 | ‘ | 1 z,zoo‘s,wol 0o =y 300 1300 8
‘J ‘



' Table 5

Labor Absorption 1n the Agticultuxal Sectot of Paktia by chion.f: i
. Period, axd Alternative Rates of Growth cf Agricultural Qutpucﬁ~i =

" : Patterns of Reactionl
- g Add.e 1l 723 : 2b :
-« f Annual Total Labor Change :
Region | Tate of | aAdd. ! Supply in Labor Surplus/
.- and } Growth | Labor @ to Agr. Productivity| Shortage Surplus /- e
‘Period | of Agr. | Supply| Sector in % of Labor Sbortage of Labor S
el 1 Qutput , : ,
' 1 2 3 4 5
o m | L5 2,200 - - 1,500
1350-54 | 2.5 3,200 | 1,300 8.1 -2,400 - 800
] 3. 500 16.7 -4,800 -3,200
~ MA 1.5 2,300 -3.7 800 1,800
1350-54 | 2.5 3,000 | 1,500 3.1 - 700 400
B 3.5 1,600 9.8 - -2,100 - 900
LB 1.5 3,000 -5.9 1,400 2,500
1350-54 | 2,5 3,300 | 2,500 1.0 . - 200 900
o . 3.5 2,200 7.0 -1,700 - 500
PAKTIA | 1.5 | 7,500 -3.0 2,200 5,800
1350-54 | 2.5 9,500 | 5,700 4.4 -3,300 500
3.5 4,300 11.1 -8,600 =4,600
ms | 1.5 4,900 -7.2 2,600 4,100
1355-59 | 2.5 6,000 | 3,700 0.5 - 200 1,500
Lt 3.5 ' 2,900 7.9 -2,500 - 800
oM | s 6,200 -14.1 4,500 5,600
1355-59 | 2.5 5,400 | 5,800 -11.1 3,000 4,200
% 3.5 5,400 -5.4 1,400 2,760
LB 1.5 5,300 | -11.9 3,500 4,700
1355-59 | 2.5 5,700 | 4,700 =5.9 1,600 2,900
o 3 4,400 -0.3 100 1,400
"rAxT;A' 1.5 | 16,400 -11.4 - 10,600 14,400
11355-59 | 2.5 17,100 | 14,200 -5.0 4,400 8,600
] 3.5 12,700 1.2 -1,000 3,300

Complete absorpt on of agricultural labor supply. Pattern 2a: ConStéﬁt .

,>1) ‘Pattern 1:
Pattern 2b: 1% average annual increase in labor preductivity.

labor ptoduccivity.




 APPENDIX

'7 f ;;'The peasant famlly (farm + household) produces two goods: G-goods are

:i:'marketed or potentlally marketable (food crops), Z-goods are wholly ‘con-

'Tsumedrxn the famlly. The productlon functions are

(1) © if (Tg, I, B)

@) z = eg (Tz, §)

- f ;ahd 6 dehote 1é9elé qf technology, Tg and Tz the time allocated to either
’G-or Z-produétion, I stands for purchased inputs (ferfilizers), B for an
aggregate of all other inputs and S for social status. 'é, S, é, 1, fbr the.
: fime being are regarded as constant. The family does not employ wége labor
but allocates its total available time (time lived by all family ﬁembers in
‘a culturally defined age-bracket less time for physical reproductibn) an

either G- or Z-production, thus
(3} T = Tg+ Tz
- The time constraint and ths gcnstancyiassumptions allow us to rewrite (1) as

(1a) & = 6(1.2)

i1 > < < < |
| WIth,°I 0, ¢Z 0, ¢ZI 0’¢II 0, ¢ZZ >0
The'utility function is
() v = UG, M, 2)
 fw1th UG, UN, U, > 0; Ugg, U < 0; U=, U,.,U.> 0

mr Yzz <% Ugm o Yugs Yz Yz
’31 where G denoteé the amount of marketable produce consumed in,thé family and



"QH'thékamountiof purchased consﬁmerrgoods.; The exchange function

(5) Pmii = Pgrl¢ - @)ﬁ+ ﬁeE - K

1‘f:‘says'thét the expenditure on M equals the money income from the séle'of":

~ the mérketed,surplus plus some other income (sale of forestry rights)
=r m1nus some constant K. We follow conventional production theory'ih
assumlng that the famlly decldes at the beglnnlng of a perlod on how much

- of its money 1ncome it w1ll spend on productlve serv1ces. K is constant

:  ?ffor the perlod under observatlon but w111 vary between perlodo. The

' famxly has access to low—lnterest ‘Government loans for "productlve purposes"r
(purchase of fertilizers) with the amount L depending on some quota

systeﬁ q. This may.be'éumharized in

(6) K+ L = Pil + iL,

~ where 1i denotes the rate of interest.

'Porhing the'Lagrangeah expression
(7) U (G 3, My 2) o+ x(Pmi - Pg (.¢(I,Z),-ué) - PeE + K) -
4 u(PiI + il(q) - K - L(q))

and differentiating with respect to the choice variables yields the first- -

- order conditions

(8) Ué +. A Pg

"
o

R -
7(4)7 Uy *+ A Pm 0



SLlE : A ,7, ‘:34:f': B
.0 U, - »Pg,

A =0
D - apgyy +uPE =0
" (12) PmM - Pg (¢(I,Z) - é)' - PeE + K=0
| (13) i PiI + il(q) - K,-'L(q)r =0
where subscripts denote partial derivationé, Equations (8), (9), (10)

e State'tﬁe well-known conditions of the ratio of marginal utilities equal-

'i*ling their price ratio as can be seen by deriving the expressions

%S _pg Y. _em % rg
U, Pm > T, PE,Z » Uy PEyZ

VNote that Pg¢ s which gLves thé money income forgone by allocatlng time

to 2- instead of G—productlon, serves as a shadow prlue for Z-goods. Equatlon

7(11) says that the ratlo between price and marginal product of a purchased
"iptoductive service should equal the ratio of their respectlve marginal utilities
: ofrmohey, i.e., withouf aVCOnstfaint on input expenditure price and marginal

rproduce wuuld be equal. o

To 51mp11fy the fOllOWlng qolutlons let us assume that all G-produéts
are sold on the market. :Then, totally differentiating (9)-(13) and trans~' f

'1;p031ng lnto matrlx notatlon ylelds the following system .




- .35 -

lu. v, o e ol lar| | -rem

MM MZ
: V “=APg —D : P
,QZM "UZZ A"L¢ZI - .g¢z 0| | 42 A¢dPg
Pl ~APEt,g
oaw :o' ', -xég¢i' réin¢r' _Pg¢.  Pil | a1 | T | A¢_.dPg-udPi
g S v S ' T
Pm  -Pgd, -Pgo; O o {1 dx |- -1dPm + ¢dPg + EdPe
o o . Pi 0 0 du -1dpi - iL_ dq + L dq

Ih”the,contexfrof therPaktié paper wé'are mainly interested inrwhich'direétiOn
M énd 7 will change in reaction to changes in the price of purchaSed inputs'
(fertilizer55 HYV seeds, tractor servicesg), the pfice of marketable farm
ff'producé (Qheat), thesavailabilify of low-interést Government loans. Fbilowihg
thié, Somé of the,simplifﬁing éséuﬁpfions shall be dropped to allow for changes
in the markefedVSufplus éndrin the level'of technolbgy.r 4 |
:iTO specify the influence of aréhange inﬁiﬁpuf prices on Z-demandrwe solve (lu)r
. for - ' | | | '
L I pi [UPmPgd, + Pgé; (Uy Peo, + PmUs )1

(15)  z.. = .
P1 : D '

‘where D denotes the negativé determinant of (14).1
In writing'the equational system as we did in (14) we buried the effect
" of the diminishing returnc to factor in the determinant. Solving separately,

~ - (15) can be augmented on the right side by a term

" “For an interpretatzon see page Y.




, , : 2 '

ST © -U, Pg4, PmPi a.

V 'b,(lsa)'..,.a.....x I'i zz - .
Ceer g api

‘FT: Th1s térm tends to offaef the first two terms, its direction depending,on the
'”%dZ/uP sign. Hymer and Resnick chrlstened this as the curvature efféct becausér
':r{ixt is related to the concav1ty of the productlon p0331b111ty cufve between 4
;apd G or the consumption possibility curverbetween Z and M.
 ?01iowihg? ﬁe deriverwithout discussion some dther solutions. As the
':solﬁtion for

I Pi [—UZPmPg¢ZI + Pg¢I (UZZPm + UZMPg¢Z)]

(16) M.

-

g Emirrprs:the'solutions fer @Z/dPi neatly, we shall solve for dZ/dX only.

2.
o o Upitegd, o MPL (U, PiPgd, + uﬁﬁpmpl)
an 7 - It Z F
RRE - Pm B ‘ D
: -U PiZP?ﬁdﬂ Pir2 (v, Pg9, + PmU )
: "'(718) R ! A _ ] M 7. T oM
e 7 Pg : D . : D
e : ) | , ,
\LC}. lu ) rU PI'XP ‘PZ— + Pg¢I <UH IPg‘pZ + PmU-.)]

: - ZM
19z, = - — ,

-L (U, . Pg

(20) - 'ZPe = )

) , ' S
e o ~U Pgo PmPi°  -Ppé (U . )
oy oz = ME mpi - Pué (UyPeTé, + PmUz)

- Giving up the assumption of G = 0 and solving for éPg’ we have

©)Csy

e AT (9
(@ &, = —2 . E3L




