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SUMM.ARY 

This is the second of !wo publications concening the economic 

activities of a sample of rural Gua temlan famnilies in 1974, and how 

their acLiviL.ie s roMiate Lo ecohomi: d(evelopment- and popul Iat ion growtLh. 

This note focuse(s on agricultura l production, emphiasi:ing Lhe role of 

chi ldreni anid w..oln. 1li previous Note exam neld liIor iiarkets. 

The (lit dvscribe the econolic activit ies of roughly !00 families 

rural .s another faiilies 

modern conmunity thoct 30 iiLutus' lois ride from (uatemala City. In the 

four villages, subs i stence agriculture, largely W,'ith hand labor, is the 

in four iiaglV n:d(t 1000 in a larger, more 

major ecoIloi ict iVity. Corn, beans11 anlid ed corn are the traditionalI 

subsi stence crops; tomatoes and chiles are Uie principal cash crops. 

Ile more mode n communill y is l 'i1)1'il ilIprmaon-gr-icitLUia l lthlo:gh it has 

some farming, of generally tLhe same scale (size of farm) and crops as in 

the villages. 

'hile corn, beans and feed corn, the traditional subsistence crops, 

employ )pr'(,dollinnly th , ,vy iv abor of adult men, tomatoes and ciiles, 

th, principal cash crops, 5n1 relat, iv, ly more of the light labor 

conlritNi Lw(51 1 y omen ,and chi ld'ei, (I,) ( lly" for w',eeding ansd haver sting. 

Also, Witlh cash crops, wqlenl ani:ld childrn can work side hv side such 

t ih 1 sr job ion t. childr rimg. Thus,Q Mot' 5 p.rticipat comlemeln 

chi ldren are (specially valual, Ie ill a socity gro nP05tg cailh crops Ili 

P ) agricu1lture I J1ih,i.i,,'[ lArg;cash crop Ki.Pin to flllily 5iZe. 

Inisoftar as economic dvel Iopment slits production from tra'ditionalI 

tu cash crops, LiV. 1 ilcreLase populI at ion gro WLh. Itince ,rii that 

http:acLiviL.ie
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appears that the net effect of development, on population growth may be a 

Co(0lplx '70 iYiiLit. )f Viar foious incent iv\es, some act inrig to promoLe anid some 

to retard population growth. Becau , in t he presenit c!se, the shift. 

from agricul irnl and ion-agricultural work involves far more people 

than tL'e shifL from traditional to cash (rops,, the net incentive is for 

economic deve lopmellt t.o reduce popuIation growLh. 

Another di'ft rvnco hetW'en traditlional Ianid cash crops appears ill 

the efficiency with which farmers use product:ion inputs. The marginal 

product. of family labor is significant-ly below market, usages il 

not in cash crops. ;\cknowl etging thLt the analysis doestradit ional but 

appea vs to he disguisednot account, for risk, this result point s tc what 

not in cish-crop, agriculture.unemployment in tradit ional, but 

Purchased inputs appear underutilized in evey istau i:e, but more 

in the vi l l ages than theso in trad itiollal than cash crops and more so 

modeurn community. Risk (ouldaccount for this result, or it,might be 

valueat ribuitable to a general tendency for peasats to iMplicit. ly 

prics the closer i:sproduction.purchased inputs closer to their market 

prodiCt ion is more efficient inintegrated W ith the cash economy, i.e., 


in the
cash than traditional crops and in the more modern community than 

vi lages. 

This Note also suggests that both children and women may be more 

than previouslyproductive in family agric Lure relative to adult. Mnu 


est i ated by other researchers. GOuiseisiieiitly, the eonomiI ic vaiel of'
 

tltchildren 1ppevar.A higher. The optimis t ic cco insiono is tOit de lopIel 

away from agricilture reduces the i nceut iye to large famil y size by a 

greater Margin tiLian prevyiously believed, and this tct., to ret ard 

population growth. 
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I. INTROI)UCTION 

This is the second of Lwo public aLions concerning the economic
 

activities of a sample of rural GllatelIan families in 19/4, and how
 

their acti it ies relatve to econonic dovelopiment and population growth. 

This Note focuses on agricultural production, emphiasizing the role of
 

children and women. The previots paper examined labor 
markets.[1] 

The dataldescribe tho economic activities of ioughly 1000 families 

in four rural 'illages .d another 1000 faiiilies in a larger, more 

modern comntiity ahiit 30 MiiUtOS' bis ride from G;i-temala City. 121 In 

the four villIage.s, subsisLeio agr icuIture., largo ly with hand labor, is 

the major oconotiic activity. Corn, beans and feed corn are the
 

tradit ionil subsis tence crops; 
 Lomatoes and chiles are the principal 

cash ccops . Tho more modern conmninity is prima rily non-agricultural, 

allthough it has some flaiing, of generally the same sc; Io (size of farm) 

aind crops I inithe villages.[3 Tllhis Note atnaly zes and compares 

[11 Johlni P. Stein, labor Mii-kit s in Ruri-al thna Lemala: ACi'oss-Sct ion St udy t.l<onom c I ,volopmnt and Ianceiit ives to Reduce 
Family Siv:p, The Rand Coill,-t ienn , P-6111-I. April 1)79. 

21 iThose data Are part oif a larger 'at-, sOt collected by Rand and
the Inst it ut tor Nut cit i,, in (ontral 1 Americia and Panama (INCAP). See
Hoiy L. Coro a ib " sd [, s >lAintlan I : INCAP-Rdn~d Q;Uit.,maIa
Su',v,, Th, (inodtii ~ uir ti on. P-0181, Nov'pi'ii ,p"1)77. :\lso, John P. 
Stein !!:I (C: iv K'tQ s ,aI. Ir o, Wetlii ld Ag',i ult rti l Production in 
1 M : A i t ,, ,,r oi,;s toRand .N , ',, :,,! i<;'' ;,,At(-11A1A ti iI F 0o f Quest ionnatire R-10 f-om theP'r ,jv, , "Ihe RdniA C o- ora i, P'-6292, 
):totber lis. o w e soited for StLudy on the has is ofhso liliit i,,s 

anI ll i f i, out , s' it s ori ;ii,,i 1v coiis.ide rod. Ontlynli 
m .st in;o raitii di ci; . a o I ni .'mmu::'iti Os. P,i..:.ti ii to as to hive 

,itm p A; rl-snt I, i' Ais p :s-i 1v "I 
rura',l ,-unldit ions thr(uilgiot 

Lit in Awrri 
111 ,!1"p (lie; i, t oot) utctll;, finis mit'i i tit i mriiar,, i o imlo rn

uniiun it V. ,. A't' wi by\' poiSons Il ( i ttIoMt I a C I t\y ll n ipt Ioy 
pt o)10 f I (m; t , Pit itv I,' ; i . T'hi lrinmre t I twe will ho examining in 
the ll 5-0 ri,,i.Ur- ,. tlIIn 1 V ai , t ,hesl 1i -5 i 1o ei.s,.lit I airirs. 

http:ri,,i.Ur
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production practices in the village and tle more modern commity, 

distingui shing between traditional and cash crops. I am especially 

interested in tie use and valte of children and wonen in agriculture and 

how these inflnul'ce popil ation growth. 

'Tho pr:,vious paper found evidence supporting the hypothesis that 

incent ires to reduce faumily size arise naturally during the deve lopnent 

process.[ 4 Two well-recognized pat terns were confirmed: children have 

a larger product ion role in the rutl agricultural economiy than they do 

in the urban, .on-agricult nral economy; job opportunities for women are 

relat ively more abundant in Lhe non-agricitutral sector. The present 

Note focuses on the effect s of economic dlevelopinent on the use of faminy 

labor in agriculture and how these factors influence tlhe incentive to 

reduce family size. 

11. 	 I)AYS WORKED BY CIILDREN AND WOMEN IN TRAI)TIONAL AND CASH CROPS 

The total number and piatternt of persons working in family 

agriculture differ from crop to crop. In both the villages and the more 

modern community, children(, contribute a greatert share of the family's 

labor in the production of cash crops than tiad it ional crops, suggest ing 

that cash crops employ the lightL labor of clildren inire ,atively greater 

proportion thain do traditional crops, regardl ess .: atfe evelopmnt. 

stage of the community. Thus, the dve Iotlp eit f rom traditional to cash 

crop ig;ricultuire within a givyen coimmnitiy crieates work tor children and, 

Lthevtore, acts, Leteris paribus, as al iidut':,tmiint to (Xp;;nltl fNLiily 

[ ] The, develtIMellt pirocss is dynmic sid tiit -dveceiclInt. 

Al thoUgh iLi s Note :n,5; cross' soct jolt ditt . ohe cait , with care, make 

itnferetces about. h\e elopimnt using zr105-sct tol duta. R ldn, G. Ki lkeri 


(ed.), Inpulat iop' andI leveloipint , John Hopkinn Un ivers i ty Press,
 
Baltinore, 197h, is a good ihtod (1.ti to the git,'r;t 1l itoriture.
 



sixe, contrary to the overall conjclusion of my previous paper referred 

to above. H{ow,'evOr, this oa aspect of dovelopment., tlie shIift from
 

traditional Lo cashIi crops witllin 
 Lthe agri culttlri , sect -or,accompalniIes
 

the more fnidamrdita 1 shift out. of both typos of 
 agr i ctlL lr'e and into non

agr i ciitAura l secLoi-s. Development fromllr agr icnIlLIrali to aan 

lion-a gricul tural economy reduces tile opportiin it ies for child labor and 

is only palrtly off fset by deveiopmenit Witlin agriculture from traditional 

Lo cash crop:;. NonevLheless, this finding poinLs to the possibly 

conflicting ef focls of speci fic aspects of economic development on
 

ilt:eliVes Lo redice popIatLion 
 growLth. 

Table I shows work by childrer in Lraditiona] and cash crops. Days 

worked by children are expressed as a slare of the family's total work 

contributjil to demonstralte the relativly greatelr proporLtion of clild 

labor to tOtaWI labor inpit in cash crops as compared with traditional 

crops. Younng childtreli up Lhrough age 12 celitU iiio' twice, tliani as 

great a share of tUP family's work in ciash crops is i, traditional 

crops. Older clildreni up to age 20 conribtite roughly simillIar slares of 

the work for both tyVpos of crops. The rest of the work is don, by 

adulLs, mailly men. 

Older cli ld1ren work loss me at iVe to otLher family Illl be rs ill the 

more modern comunliliy than ilithe villages, for boLh types of crops, 

wlile youiger cliildren no. l'i t roighly the sam1 shires in hot.h1 

lplaces. Apparent ly, oldor children in the more modern .nru, nity attend 

schiool or work ill lon-.?;"iillira]l job inlst,,id o1 wol-.ing in the 

fields. In the ru1ralI onVii ronmel n. elftth l oll costn more arid its beniefits 

are lower thllin in tLho morIe modern Community. lie re are 1o high scliools 

in the villages and rural children would iaV( to coiMMUte, so a high 
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1'able I 

CHILDREN WORKING IN AGRICULTURE 

(Share of Total Family"Work 
Contributed b' Children) 

F',ur Viillr Morc MIodcrn Co:r.unitv 

Traditional Traditional 

Age Crops Cash Crops Crops Cash Crops 

3 .001 .... 

5 .001 .004 .. 
6 .001 .004 .. 

7 .005 .008 .... 

8 .007 .059 .021 .159 -- .064 -- .144 

9 .010 .12 -- .029 

10 .007 .033 .011 .029 

11 .011 .042 .032 .057 

12 .016 .033 .021 .029 
13 .037 .046 -- -

14 .042 .012 .032 .086 

15 .027 .025 .053 -

16 .030 .242 .021 .217 -- .117 -- .173 

17 .022 .029 .011 .029 

18 .041 .046 -- .029 

19 .019 .017 -- -

20 .024 .021 .021 .0 9 

Over 20 .699 .626 .819 .683 

Total 1.000 1.000 1.000 1.000 



school l'ii:,tloll Costs more, rthsolILely, in the villages compared 

wiLh tle mo,re modernCoremiamiLy. The wage beiie fi ts to aihigh school 

e(ducatioll ar' greaLtr in tWe Ilore modern commnlity thlil LiIe villages, as 

shown inimy previous paper, whe're tWe e lasticit ies of da ily wages with
 

respCtL to additional years of schiooling (eva luated at tihe means) were
 

estiMla ted to lbe 2.2 for feiales inithe modern conmMinty, 1.33 for
 

females in tLie villages, 1. 16 for males in tiLe modern (.omluni y, and
 

0.91 for males in the villages. Thus, cost. is lower and economic return 

to school ing is greater in the inore modern commnlinity than in the 

villages, and, therefore, olt,r clildren go to school more. 

The role of womeln in agriciullre is ipartially indicated in Table 2, 

which descriles womien's agriclut.iriI work in the villages. In both 

tradit, ill alid cash ctops, wolneln represent- a small share of all people 

working, but the share is larger in cash crops. lost. women work just a 

few days, nsnal Ily at. the harvvsL. Tlhis pattern corrol)rat.es tile above 

hypotinsi. tlilt cash crops eml1oy light. labor (clhi ldreni and women) in 

relative ly greaLe 1 propolt i on than do t rnd i i onal crops. [5 1 

N I . PRO)CL(YTION 0OF ACRIC(UI ,TURAI CROPS
 

(obb-lDouiglas Product iol 
 lunct ioiis were estimatced separaLely for 

each of f ive bis ic crops (corl, beans , feed corn, toiILoes, chiles) and 

for all tlse rops iggr,,ted t'ogether in Vdlnv trms.161 The 

151 'n looset 
 e'1nd1in thli s Note ld t b left i t ied. Thus, it 
was ilmp])ossi ble to s11w wollelnl'ls work in tlie more modeini commiliiy or to 
derive ot ,herLI) lt s hwintig V('h' work. A u1i-,( iAndit sim)le xLtns ioI 
of tie ,hle i I ll , amid he to o:,min, the propoit ion of total work 
days h,." mi, ,OIM! hi de te to li git lbor , (cLiVitins (e.g.,
weeding ,ni; 1 'hv t iK , And h ,'Ivv l.abor jut ivit s (eg., soil 
pr parit i0 li, !,i (,.(.h i I . Ie O ita ir' ,',dii V a il able.it)! ("ti ,.1 : J;"'ior, :: ,, ,.', , i,.uo<r,.,. %ot ,'n"I:gh famnilie~s grew, 
anyl} oI1, crop)] L,) iiakk , I im~lt ionl wor thtd iilo,. 

http:corrol)rat.es


-6-


Table 2 

MOTHERS WORKING IN AGRICULTURE 

(Number of Mothers Working Indicated Number
 
of Days in Traditional and Cash Crops
 

in the Villages Only)
 

Mothers All Persons 

Number of Days Traditional Cash Traditional Cash 

1 - 6 3 13 345 32 

7 - 12 3 12 212 32 

13 - 24 4 3 218 38 

25 - 50 2 1 245 75 
51 - 100 1 357 90
 

101 - 200 262 37
 

201 - 300 
 32 7
 

301 - 500 
 8 3
 

501 - 1000 1 5 
> 1000 2 

following regression model was used in all cases:
 

(1) Q = aL 1 H 2 V A
 

Q is output, L is land, H is labor, V is variable inputs and A is 

animals and durables. 

In the crop prod:tion functions, output is measured in physical 

terms and the unit of obvrvation is production on a single parcel of 

land planted to a single crcp in a single season. For exanple, there 

atre LWO separate production observations for a given family in each of 
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Lthe follow ing cases: a family growing a sig1e crop on two land 

parcels; twC crops on tie Samine palroe 1; a sii e] crop ill two seasons oil 

the same parcel.[7] In the ,g;grc.Aite,-oUtpUt-vilu; production fulctions, 

the unit of obsvrv, ion is AWiN'S total production of a.1 crops on 

all parcels. The .)pdix o t hi, Note defines the variable usad in
 

estimating Lh roduct
p ion1 fun ctios. TIhu datai have the illWing
 

feaLtur'es riot communonlIy fouinid in surveys 
 of peasant agr icumiitLre: each
 
familv miber's 1ablor 
 input, inidlays or "tasks" ;roughly equivalent to a 

day's work by am adait mian--se Aptendix), was recorded separately for 

each crop, parcel and seasn:.. Tlien, the total ]lbor i niput Ioi a given
 

crop, parcel arid seasoni was takenis thme siam of the days 
 aid tsks 

worked by all persons, incliding eml oyees anid army unpaid frin uds and 

relatives, thore, to adjliist. for differnc, s iniproductivity, tie work of 

womeri ;iil :l Icildrei i, we inght t'd1~v i\'d 101 ,1'age Wage 1t" andci sex in 

loca] agric lt ril day Iilcor.[-] Tlius, thu labor nin: variable is 

measured i r ecquivdinl t ,adult man-days. Th. land input tarea plant(.d) 

was adjust ed On a piicrnl-Iy-parce, basis or soil quality and type of 

irri gation1 (see At'pcdix). a riNsd inputs, including improved seed, 

unniproved soed clrri ed river from a preyviouis season, Ntiiz ers, 

insecti ides, herhicides and fungicides, are lmdsurred iii value terms. 

The value of tire stock of work aninals ard agricultural durables owned 

by a farmer was used as a proxy for the services of such assts. 

1;1 Havig data on a 1 flrcel-hIy-p rco:e, lsiss yields rmore prlmuc Lionobse rv. ion: from t. lie smnnple th an would he possibe we re thle dat
aval i lai cc , only for A1l I g pgat edparce sg tIo eter, l'cr example,
ob.serv'i icti: w r, citiineci , i2 

800 
r.icI t 1 ? faimilios c-rotwii,,' c:orn ii thhe 

vill :igP, dur-nc ic' I it: ." I.culm. Aiso, ,Oroers sc ibcleoued best to 
re ca-,ll I . c,.0'I 0it, = t i p , cl- y -cip rcol i,:: . 

1,c1 Scv,' ct ,: , .iic,:c , n ,,l i cl. ivt Oc wIti,, dLivt in
";Ork , Iric i"o K win :1 c.c)c.. st M A t.ir. 0 t in,. abor 
Ii rkptns. 
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Iowever, most farmers in the villages owned no work animals and no 

agricultural iWrabls other than hand plows and water hoses. The 

condition of the agricultural durables was taken into account when 

valuing these assets. 

Rainfall, April to JnMy 1974, the relevant period for most
 

production functions estimacted here, was slightly above average, so the
 

supply of wa er was adequate and need not be included as i separate
 

input variable. However, for the second planting season, August through
 

November (applicable cnly to corn and beans in the villages), rainfall
 

was substantially below average, and in a few cases farmers were unable
 

to harvest any production. As a result, estimated production functions
 

covering the second season may not be represantative.
 

General Behavior of the Production Funct ions 

The aggregate-output-va lue product ion functions are presented in
 

Table 4 presents the crop production functions. All variables
Table 3. 


are in natural logs.
 

The estimated production ccefficients for all input variables in
 

the aggregate production functions were significantly positive at the 97
 

percent confidence level with the single exception of animals and
 

durables in the villages. In the crop production functions, most
 

variables were again highly significant, with some exceptions. Land
 

appears as an insignificant determinant of bean production in the
 

villages. Variable inputs appear as an insignificant determinant of
 

Also highly insignificant
bean production in the more modern community. 


were land, a.:imal s and durables, and variable, inputs for chiles in the
 

villages, a case with a relatively small number of observat ions.l]
 

[91 Animal and durable :Stock is lugat ire ly reiated to production of 

feed corn, contrary to what would he expected were there a direct 
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L.and 

Animals,and 
D)urab! '' 

V ri.,ble 

Inipu t s 

Con,;tanL 

Pa r Li a 1 
!.itcracy: 

FuLl 
L itcr.cv 

Exper ience 

Returns to 
Scale 

R 


F 


RSS 


04-7 
.4 37) 

.171 
' 3 3) 

.0C)63 
(.)152)

.254a 

( .0227) 

.01 

.999 


.764 


444 


163.5 


Tablt 3 

A( ~;RIK;Ai F l"ITUT VAI 1'E F'NCT IONSPPOITI'w 
(.Standard Er r rs in Parentlhesus) 

F,our Vi I .I. . 
f' ot h 

Seas,,n I Seasons More 
. i t I., 

1.it Ll-;I_tr __ : i en c e 

8588" 56' " 507 

( .) 7.(, .04,0) _ .0"72)a (.129).3 ": 

170 .177 .0963 
()4 32 . w(,0) . )410) (.104) 

.0)47 . I W)1 .0(1 67 .0168 a 

(.)i51)
.2 ' ; 

(.015)2)
.239 ; 

(.0196) 
.299" 

(.0293) 
.212 

(.0228) (.0229) (.024,) (.0640) 

.976 1 .08 .987 .474 

.0136 
(.0677) 

.0977 

(.0518) 

-. 00525 a 

(.00165) 

.994 1 . W20 .968 1.096 

55 555 568 122 


.765 .768 .743 
 .805 


298 363 407 121 


181.0 48.S5
162.4 160.5 


Modern Communitv 
i t 11 

L1.i t -,c 

870 

(.128)4 a 

.349 
(.105) 

.0 81 

(.0290) 
.197" 

(.0641) 

.199 

-. 00382 
(.263) 

.296
 

.218) 

1.101 

122 


.812 


82.6 


47.18 


Wi th 
Expe r i ence 

(. 29). 2a 

.312
 
(.10)
 

.0683 a 

(.0294) 
.211 a 

(.0643) 

.529
 

-. 00171 
(.00)401) 

1.097 

122
 

.806
 

96.0
 

48.77
 

aCoefficient estimate is significantlv different from zero at the 97 percent significance level.
 

11555 



Tab le 4
 

CROP TPODUCTION FUNCTIONS: CORN
 

(Standard Errors in Parentheses)
 

Four Vi 1__o s 
asoii 1 Season 2 More Modern (C.ommunit___ 

. t.ith -ith With 

Liter.cv.._ Exvriunce __- _Literacv Experience 

Labor .397 a 

(.0424) 

.39 
.(0 

a 
.0432) 

. 3 4 0 a 
(.0891) 

.24 
(.123) 

.213 
(.122) 

.2'3, 
(.123) 

Land .290 

(.0354) 

.2w) 

(.0354) 
.2>4 

(.0355) 

.290 a 

(.0772) 

.603' 

(.16h) 

.655a 

(.166) 

.66a 

(.155) 

Animals and 
Durables 

Variable 

.0203 
(.0154) 

.231 ;.1 

.0205 
(.015-4) 

_29a 

.0236 

(.0155) 

.226 

-.00632 

(.0310) 

.155 a 

.0578 

(.0277) 

.104 a 

.0550 

(.0272) 

.0833 

.0591 

(.0275) 

.102 a 

inputs (.0281) (.0283) (.0282) (.0616) (.0447) (.044"') (.0444) 

Constant -. 459 -.476 -.413 -1.29 -1.21 -1.58 .943 

Par Lial .0521 .0934 

Literacy (.0611) ( . 240) 

Full .0241 .416 

Literacy (.0462) (.206) 

E:perience -. 00249 

(.00150) 

-.00629 

(.00368) 

Returns to .938 .937 .946 .779 1.009 1.006 1.001 

n Scale 800 800 800 450 123 123 123 

R .610 .611 .612 .263 .688 .706 .696 

F 311 207 250 39.7 65.0 46.5 53.4 

RSS 269.30 269.03 268.36 391.31 44.9 42.3 43.8 

aCoefficient estimate is significantly different from zero at the 97 percent significance level.
 



Tabl: = (cent 
(ROP ?RO)D'CTIP.' FU ,(tTTO.NS: BEANS 

(S tand-rd Errors in Parentheses) 

,u ' 1iai~cs __ 

_so,: -Season2 - -More Modern Communit 
i t 1ith l.fit h ,.ith 

.. .. .. .. i r . : ri: 1cCe.. .v E---.LittcrE rerience 

.39 a
Labor .306 a .320 U. a .375a .396 ' 

(.112) (.112) (.111) (.0979) (.174) .1 4) (.179) 

Land .0956 .107 .106 .0344 .395 .41 a 399 
(.0932) (.0955) (.0931) .0712) (.214) (.214) 

. 3 0 6 a 3 3 

Animals and .145' • 1 3 9 d .156 a -. 0173 .0884 .0870 .0880 
Du:abes (.0501) (.05u8) (.0505) (.0333) (.0476) (.0473) (.0478) 

Variable .370 a a
.369a .353 .519a .0976 .0670 .0969 
Inputs (.0688) (.0692) (.0694) (.0559) (.109) (.110) (.109) 

Constant -1.60 -1.66 -1.40 -1.47 -2.24 -2.76 -2.07 

Literacy .00403 .280
 
(.208) (.480)
 

(Literacy)2 .127 .586
 
(.151) (.385)
 

Experience -.00705 
 -. 00042 
(.00477) (.00607) 

Returns to .917 .921 .935 .871 .956 
 .945 .980
 
Scale
 

n 165 165 165 255 96 96 96
 

R .456 .458 .463 526 .463 .483 .446 

F 33.5 22.3 27.4 69.2 19.6 13.9 15.7
 

RSS 116.8 116.3 115.3 130.1 72.64 
 69.95 72.22
 

aC'oefficient_ estimate iis significantly different from zero at the 97 percent significance level.
 



Table A (cont) 

CROP PRODUCTION FUNCTIONS: FEED CORN AND CHILES 

(Standard Errors Ln Pircnthieses) 

FEED CORN CH II ES 
Four Illaas .our Vii ies 

Wi th i.th it h W.:it h 

L - E rience Experiencet ipe -LiteracyLiterac; 

.717 .702" i .715
.342 .335" .375Labor 

(.140) (.139) (.137) (.166) (.17 i) (.168) 

Land .354 ' .349" .322 -. 0322 -. 0173 -. 0237 

(.156) (.155) (1.53) (.161) (.165) (.164) 

Animals and -. 0812 -.0671 -.0427 -.0510 -.0391 -.0533
 

Durables (.0538) (.0539) (.0546) (.0737) (.0770) (.0746)
 

a a

Variable .196 .199 .196 .184 .225 .169 

Inputs (.0776) (.0782) (.0757) (.144) (.155) (.1-48) 

Constant -. 0647 -.0230 .237 .235 .288 .444 

Ir t i al .244 -. 0998 

Li teracv (.159) (.319) 

I1 .0761 -.235 

t.i teracv%.137) (.288) 

Epe rience -.1016 a -.00452 

(-.0041.2) (.00903) 

Returns to .811 .816 .850 .818 .871 .807 

Scale 

n 117 117 117 43 43 43
 

R .491 .508 .520 .704 .709 .706
 

F 27.0 18.9 24.0 22.6 14.7 
 17.8
 

RSS 45.3 43.8 42.7 19.37 19.02 19.24
 

aCoefficient estimate is significantly different frcL. zero at the 
97 percent significance
 

level.
 



Table 4 (cont)
 

CROP PR DUC: (, F :C' IW. : TO:.5ATOES
 
(Standard Errors in Parentheses) 

Four Villaces - -'ore Nodern Communitv 

.ith it ...1rh With 

Labor 
- a 

.5 4 5  

Liter.,:C,-Va9 
.5 " 

xperience; 

.579 .647; 

Li teracv 

.703 

Experience
a 

.672 
(.175) (.178) (.175) (.236) (.252) (.246) 

Land .271 .268 .260 .106 .163 .0721 
(.i38) (.140) (.137) (.176) (.202) (.195) 

Animals and 
Durables 

.104 
(.0591) 

.102 
(.0597) 

.112 
(.0590) 

.073 
(.0643) 

.0503 
(.0696) 

.0768 
(.0657) 

Variable .122 .122 .106 .3 8 9 a .360 .397a 

Inputs (.0781) (.0787) (.0784) (1.62) (.181) (1.65) 
Constant .0509 .0597 .275 -.698 -.453 -.871 

Partial .182 -.668 
Literacy (.254) (.656) 

Full -. 0154 -.567 
Literacy (.160) (.649) 

Experience -.00840 .00349 
(.00580) (.00811) 

Returns to 1.042 1.036 1.057 1.215 1.276 1.218 
Scale 

n 94 94 .4 36 36 36 

R .507 .510 518 .747 .756 .759 

F 22.9 15.1 18.9 22.9 15.0 17.9 

RSS 45.59 45.27 44.53 13.27 12.81 13.19 

aCoefficient estimate is significantlv different from zero at 
the 97 percent
 
significance level.
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The R- coefficients ranged between 0.74 and 0.81 for the aggregate 

production funct ions an. 0.4o to 0.7o for the crop product ion functions, 

values somewhat larger than typically obtained for such studies. 

Returns to seal( varied between 0.97 and 1.13 for the aggregate 

product ion funct ions and ltweeu 0.78 and 1.28 for the crop production 

functions, in no case significantly different from unity. 

Marinal \'a lue Products in Ac icilture 

In my previous paper I reported that agricultural day laborers 

earned an average wage of (.83 per day in the villages and Q1.23 per day 

in the more modern community. One would expect the e.stimated marginal 

value products for a day's labor to differ insigni ficant iy from these 

values, assuming efficient resource a llocation and assunig, for the 

moment, no risk in agricultural production. Variable inputs are 

measuied in vaItlue terms, no one would expnct an estimated marginal value 

produ':t insignificantly different from iuity. Lannd is measured by its 

annual rental value. One would expect a margllial1 valume product below 

unity because land is someLimes used for more than one season such that 

only a portion of Lie annual rental value would correspond to a given 

harvest quantity. Land parcels were used a, \verage of 1.7 seasons in 

the vil lages and 1. 1 seasons in the mode rn comrmunity, so we expect 

estimated marginal value products of about Q.AS in the villages and Q.90 

in the lore modern commuinity. The expec.e(I ma:rginal \value product of 

the anina ls and durables stock is difficult to gauge because data on tihe 

feedinrig and upkep of anima ls were not examined. In contrast with the 

dtlpenlednce of feed corn producti on on the stock of animalIs OaLilrg thiis
 

corn, but the effect is insignificanL.
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above expect ed coefficient marginal value products, est i[lat es derived 

from tiie product iOl func't ion1 are givein ini labIe 5. The estimated 

marginal vile priodict.s of l[luIs and( drlileles refers to gross return. 

Risk probably differs from crop to crop and village to village 

depending on, amlong other factors, the elasticity of output with respect 

to ra inffall. Additionlallly, risk might be greater for the tradit i onal 

subsi.steiL crops than cash crops, if peasants have a safeLy-first risk 

attitude toward su)sistence crops. I have lot ben able to exalile tile 

importanice of risk, and the fo llowing discussion issumes risk 

neutrality. Under the weaker a>sumpt ion that farmers are risk averse, 

but that, in any given productlion functon, all inputs are 

proport iondilly less prodoctive when rainfall is below normal (a 

reasoniablule asslmpt ion -i ic nio input suibst i tutes for water) , expected 

marginail vailue pro(dlct s would be proportionll1y highl in that 

production func.tion than the a priori estimlates given ih the paragraph 

above. 

From "AMle 5, the estimates of labor's malrg il products at the 

aggregate level are significintly below local wages in )oth the villages 

and the more modern cornmil ity. If it were not for the omitted risk 

factor, this tindi g wouldh suggest disgu ised unemploymUt in family 

agriculture. ILbor's ma rg inal tproduct is significaltl lower i n 

t.Liaditioial thain Cash cIYO:lS, in boL, tile villages and the nodernm 

COlnlllliyl 1 1 y Labor ' ma ri inalI v iodui t s ill corn, fed corn {iid beans are 

niever witLhin a signifi(an rang of the l , whileloaI w,'igarates, ill 

tomatoes an(t (iii les, l btor'.S mal-ginal pro ducts in all caSes differ 

insigniificantly from local wages. lie dpp rvLeit overultiliZat, ion of labor 

(disguised unemployment) occl rs in tradition l cro)s. but not in cash 



- 10 

MAR(;INAI. VAIUE i'PROI)I IS (Q) IN A RI I'I.URI,: iROM 
a

Co(I'dI-IPOLt ;I.AS PR0lIT tC'lI ON I'I'NCI'I N 

(Standard errors in p larenelwse.;) 

Var'iable 	 Animals& 

l.abor Input s land Du rai .1cs 

Vi 1lames 

Aggregate 	 .547 b 6.40 . 391 h .172 
(.045) (.!589) (. 101) (.258) 

8.5 .592 
(.041) (1.00) (.071) (.165) 

Corn Se'ason 1 .359 . -, 5 	 .219 

Season 2 .135 b 1.07 h .1 2h .020 

(.035) (. 691) (.040) (.104) 

1 ) I ) I)
Feed Corn.248 29.0 .81.-) -. 529 

102) (I I. *) (.373) (.357) 

. 146 .6321)
.220 h2.84Beans 

(.078) (.530) (.136) (.226) 

-. 547 -1.76Chile 	 1.47 b 2.14 
(.347) (1.66) (2.92) (2.60) 

Tomato s 	 .76L .547 2.34 1.05 
(.254) (.355) (1 .2L) (.619) 

More Modern Conmunity 

Aggr gnLt' .673 b 

(.170) 

2.41 

(.653) 

.5611 

(.188) 

.508 

(.218) 

Coirn .185 1.060 .7661 .315) 

(.140) (.745) (. 19) ( . 152) 

Beans .442 hb .611 .4 12b .3h41) 

(.198) (.672) (.216) (.194) 

omiLtoes 1.37 b 2.77 b .057 3 .267 

(.514) (1.13) (1 .43) ( .244) 

aMa rgi l 1 v l priou ts are t imat d tA 'ith l ic'mean1 

in plt v,'a lut's. I-itIrcyx and pr: vari i)b ,s hi:\'t Iht'in oIitt e'd.'Lt 

Ail mar in-! valI o prio ct's r'te ex oss.d' in qi' t;,la . 
h L-vatlu ' ,i.,nil i,';ln ,at 97 percc'tni c'owlidecv~ lv'vcl. 
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crops. labor's marginal products are higher in the more modern 

community than in the villages, as (,xpct,,d, although insignifilcantly 

So. 

Purc'hased inlpuLts in muost rises appear significant ly uinderit L I ized, 

in both cash and tridito.1l crops, in Lhe vilIlages and the more modern 

comm"Allty. Bii L margliii value product is three tLimes greater in the
 

villages tlan 
the more modern commnity, suggesting that
 

underut i i ::l tion is more 
 of a problem in the villages. Underutilizali.1n 

is more of a problem in tLtditiinal crops than cash crops. A safety

first risk tttit i , wouild ( expl ain these findings, assuming villagers and 

subsistelice farmers are living closer to tL h margili of existelnce than 

people ii the, more mode ri commuliity and cash crop farmers, and are less 

ablu to al ord risking tlie investienit inipiuirchiased iiputs. Thus, in 

generl, plrchal:-,d inUltS ilpear more efici ent ly used ti.h more closely 

is producti on t i ed to the moderII cash ecololly, i.e., t hi, iore modern 

<ommuniLty Vis-a-vis tihe villages anid cash crops vis-a-vis traditional 

crops. 

land Ise for corn and fed cori appears insignificanltly different 

from efficient levels in btt the villages and the more modern 

commn ity. l,.nid n;ppvars undi ,ru ilized for bleans in 1oth places, which 

may he ittr u-ited to the pr cLtice of iLterplalting. W'hon beans are 

interp lalited with corn .ly use more l and per bean plint than when tLhey 

are p1int,ed on their own, :nd illto'e-linting is common. 1I1() J land 

1 I JI (.rop p ,dii( t 4, ftl I. t io l., , e col1 t 1,111d, Il )0o andvari l e i oprt NS'paci: I e '.ei:hi crop o\ell tLholgh solme ill~tits illay b)e
do ii 1 d"lt,e tilt v I' Apt.'Il ix ) . II the agg vate production
t111. i ( :II!,, (,1 llt , !'1.,I ili.t on once t ;ivai oil 
intii', dt ii in : ,he1n ,elAt ,t, pr.ntic, can be ,ximin d in 

I'll s IIy i ata l Iable 

[I1<1"( W atll inl4-,hsvq'no('t rp" (h.,,1 ). 

http:tridito.1l
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nmaginal productivitie s in cash crops appeared insignificantly different 

from efficient levels, but also insignificantly diffcrent from zero.
 

The estimated marginal value producLt of the stock of animals and 

durables is, in miany cases, insignificant.[ll The insignificance can
 

be attributed in paCLt to the inadequacy of this variable is a proxy for 

the services of t.he animals and durables, and in part Lo the scarciLy of 

work animals and agricultural durables among farmers, especially in Lhe 

rural villages.
 

In an initial att ilept to invest igate the value of education in 

agricultural production, tie product iviLy of th father's literacy and
 

experience were tUSt ed with dummy variables, but no estimates of 

marginal products could be derived.[121
 

111] Inclusion or exc lision of the asset, variable has a negligible
 

effect on the other coefficients. The principal effect of delmeting
 

assets was to raise slightly the overall I sLat.isic and the esLimated 

returns to scal. The asset variable was left in the equltions because 

it appears significant at the aggregaLte level in the more modern 

commni1ty. 
1121 In Lhe aggregate product ion funcLions, only in the four 

villages did being fully literate have a posit ive effect on outpuL at 

the 95 perceit confidence level (one t ailed test) . In tho crop 

production functions, literacy was in insignificant determinant, of
 

output in all but a few cases (see Tab.les 3 and 4). No consistent 

paLtel n emerged. 
Experience (age minus five yearS) appears to have a significant 

negaLive Pffoc oi ouLput. in the aggrogat' product ion fiinct ion for tho 

villages. Perhl:ips older farmers are lens likely t.o ldopt nlw product ion 
iMthods or plrhaps these farmers are less vigorous. Uder the 1 i rst 

explaniation, ti, overall level of Productivity can be expe ted to rise 

as the younger generat ioni of adopters repai ces thcu cidr ginerat ion of 

itoradolpte r. Further research in tLiis area would like ly he fruitful. 

Years of school i n' was eXIMiiied as a Lest variable, but Lhe average 

educat ioalI level in th, vil]iages was very low and Ii tlrcy levels gave 

a more even (iisporsion in the sample. In the villiagps, n2 p)erciiPL Of 

the mile hads of houholds (principal larmeis)ad lad ', yirs of 

schooling atd th average school iug Ievel was. only I. 1 years. literacy 

was nore vnly dti-Lr huLt{,d with 47 prcit tested is bei g unabl to 

reid arnd write, 15 p',c',nt bKing AMil, to rpi and wriL t'w th dift icult.V 

aid 3 prcl , t e iig fully abil to reid Aid wi it,,. A '.vrage n h.oling 

and Ilit ci ' y levels were substant iaIll hi.gh i in thlie iicr moderni 

(:OlMMiiiit V, buit Mos t pedaL fiarming occurs . in alges.1 
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Margi na(l ProducLivities of labor bw .Age nda Sex 

The .ample popu I at ion was part it ionod into v'arious age and sex 

groups with apprnximAtelv Iqual number of o1).srvit ions in each group. 

To it e mtil rgini product s for eich ago-sex group of f amily labor 

withili the c ,nt eXt of the argricult-ural prodUcL ion fuiictions, the 

fol lowi ng ('iqI L ion was esL imilated s;imli t Laneous ly wi Lb Lquat ion (1): 

5 
(2) It= Z w.h. 

i=l :1 

where h. is the lluml)er of days worked by persons of age-sex group i and 

the w. are ret, iwye nlmarginll prodcLt iViLies normalized around adultI 

males, for whom w. F 1.0. This noin-1 ine;r
I 

model was chosen, instead of 

a lin1ea1r model with tie work of each Ago-sex group includ, .aas a 

separate (Cohbb-l)ouglas itplt, bcaiuise work by different persons is thought 

to be sLriCEt .subst itOtbl , within the labor input variable, after 

(It lit stulictlral t rs nald h, tekst d ill ,il" siibsvqupnLt. 
ilnvebt i il n "t t tl v'. , ooli] i,, ":perietice ,NOh .ther humaii capital 
nttribu i i t his, i, . In ti . ihove , 1idvsi,, t ,herevAri i s wpre Wl orin,v, 

vbI
ittPd m lit pI~ i,t iv" ly andotr thP _14,'nUM~lt O nIt V y'\ improv ed 

tilo f ' ' "- ., A 1 ,& ! hi. n . ini nd.: o ngll Ati. i n" W I;; a. ll,,i 
1*0'.'-,t jrl''- . i li,, ;i ith1 ; Iis ott I ' i \ i ltl ; ,IIV ).ti t it P i la OIl ('r e. 

d,,t, ,I ,. i,i i ,,w .r h; A I Iv ,m c dii, K wIs ilt utpi ,fe that one 
1'i tlic .,I .I . o : (,!i thelq'I , " \'4IIar LV pr's ofo 

-~ l ~ , ? VI' H l A' mi[ ll l l l !t> 1 1 I 111nl, . '. t rl ' W * p hiv n ,i , l " A:i c a l a ni d 
},,\ttt~,,:\ , v~ly . I ,it'l It , - in~to llig;pnup sco.re )11 . o k,,,i ' I , 


,¢ i i v i r i n n s: ih , h l
de s ( , l : l i l \ " t irp, , - l , ,v A,i ! ,tn , W , t l s t {in g . 
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allowinig for difterences in re laLive productiVities. Further, the 

linear Cobb-I)ougIlas model col lapses when i any ago-sex group shows zero 

days worked, a Situat ion ttt occurs frequently. 

The w. wore eost imlted s inulaneouSly with a and h I to 1)4 of 

Equation (1) u.sMing non-illear le ast squares regressior and the results 

are shown in Thable b as least squares estimates. Unftortunately, the 

estimates are uiIreasonabl o.1 13 

For comparison, lable 6 also shows two sets of Cs imates of labor 

marginal pti ducts derived from agricultural wage data. The first,
 

Labeled ",uiatemalLa,' is derived from the local agritultural labor market 

in these commulnities as estimated in my p.'evious paper; the second is
 

based on Mueller ' s consens uS Cst mt.i e s has ed ott a siturvey of previous 

research it peasant societies. [141 

1131 Estimat ion was by means of a quadrat ic Ill cl iibing 
algorithm. See S. M. ;oldfeld ,an(d R. E. Qi:indt, Nonlinear Methods ii 

Econometric.s, Nortih Itolland, 1972, p. 59. Given addiLitonl resources, 

it would1 possible to test al1ternaitive production models, ways of 

incor!porat iig rl1 aLtiv',' labor ma rginal pro(ucts aid groupings of persons 

by ago-sex categories. 
[141 Eva h lllr, "h Economic Value of Childreln in l'i,;sjInlL 

Agri iultLie., illRonaIld Ridker (pdl.), op. cit. Mueller ifors to the 
"normal" relationshitp foild nihy studiosiSin r ttraI'il'Wag f1r ailck as 
lifore Lte Secontd World Ia tV ,IfLwo nsl , ditilv W ion lr', aloit LtCo)

thirds those of me,", clildtrun 's about on,-hailf (,>hiollp , p. 11b). She 

then inlLco.rportt es mor11)0'te reCe L VIile'i ci ' ,1n(dcoInl'I udes Lt' fol lowing 

profile of productivity relIativo to aiult men: 
Agoe NI s menal es 

0 - 9 .. 

10 - 14 .MuO .60 

15 - 19 1.00 .75 
20 - 54 1.00 .75 
55 - N4 .75 .56 
65 & ov'r .50 .38 

Estimates for tie age-sex groups used in the present paper were 

interpolat ed from M' 1ler' Ses t imaetes. 
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'l'ib~Iu. ( 

RIELIAT [\'L I.AB(R) MARCI NA. IRO)i'(2I'S 
(St;indat d t 'rrr'; in pZatllLI.,ost;) 

l'ZI.t -;(I ldt 'S t 

Ago d Sex Legi V1tI I ],!u (:Oil!llltllnit v (;l t em i I -i Mut,I I e2r 

Mla IcS & IL'h It'.-.4 
12 'tr-old 

M Ilcs F0 114a1c s 

13 - I \':ir s old 

M,1les 
i6 - 19 Vrs-old 

1( a1n1;11 

160 C;II Ild 

Ma IL's 

2'20 y'ea Irs' old 

(.027) 

7.47 
(. I1) 

.85 
(. 19) 

. (1 
(.40) 

1.00 

.30h 

1(I ) 

.00 
(.77) 

.00 
(.22) 

1 . 61 
(.34) 

I .00 

.62 
(.15) 

.81 
(.26) 

1.03 
(.0) 

.88 
(2.2) 

I 00 

.52 

.76 

.00 

5 

1 .00 
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Compa ring the il temala wage Pst imates withIMno]ior's, womeni and 

cli ldren Ipperl momre product ive roIlatQi e to adlIt. men with the. (hai~iteiln 

eSt liiLeS I tILe.Lod and c:omplred All the ,Ilt, IIt ivo st iMlteS of 

malrginallr l-iult i\'i ti es in Table 0 Wit.hiin the .oiitext. of the 

agricultural product ion fut:iot s usinHg tqiltiOnS (1) and (2). The 

Stils; hdsd on1 .;iiitemil 1111 wages consi.tP:t lv (in all aggregate and 

crop equal ioiXis :opt Olo ) i elded higher F.": t i MiSLis aid lower 

residual sums of sluare.s thitn Muelleor'.s ,s. nim:iLts, altlitoUigh, of course, 

nuitLier fit was as good as tilt, with tlie le ist squares est iiiLVS. I 

concluide Lhat women and childreni in glgri cultur ire prulcibly more 

productive relati ve to adLt Mon in the Gin Lemalan simple tLiai Mueller 

finds in her suirvey.[151 

If these results are correct,cluhiIdren coILri-L relatively more 

to fim ily inicometLhan prev iously siMiMAted, iicreaMsiug tlhe beroIefiL-

to-COSt, ratLijo of cliihliren olaLiv Lo previous calciulaiitions. At Lhe 

Same Linue , the prloduc:Livity of Womenl iln agricultu nre , ain act ivity 

general lly more Comp uOinIiLtry to cli dreliing thn is work,l markt.L 

appears higher t han previosly est-im;lted. This i so()incre;ses the 

benet itlcost ratio of having c:hildren. In sum , the inlicontiV to have 

large families in peasant agricitiural socieLies atpenrs highier in the 

[I 1 An it teMpt Was mid,. ton dori', eStiMiLtes of rla i\e labor 

miarginal iproduct-iV it i s fromi li on dayts worked in oacli of sotera 1 

specific ,dyri 81i :,I l product ion lctiv;' i s: preparig t e soil, 
weodiiiig, h i, 1Ii, Li'er o n Stlks , i lAlit ,h t i ng. N i act ivitv w'as 

XaliliO .A i A na Ar.iti o lti iou p o .'-, , and eI'ii ye uirltn IKIhl)o 

p rapO!.,~l( onI i'.u "Q'1 1'} ittt ,s0 \' , i, It.- ,1'I" (tI ( tII ei ii~,., 1 rl. ,,(itli s,'-ti o A(1i",. l, til', 1 v1:.\1 i :,'us)l:r l k, .- Yt:,:i 1:1 ,; ~ipsllv() r, 

:!10 -a 

to il nik V -lt.t > ic illIv 5 .:1i A ic lt di it ci Wi : n for 

t) . .t iV 1tv in r p t t ri p . ihI ,.1,n iiik s)111 1 l i l 

, ,'2 twto 

heavy \ : I 1Q;it1 la, ti:k , is ori' il lv ho .... . 
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pjr(vs(nLt Cast'e tli would hae\' o uAsil g p]e\'ilfS s('.Li'nates.'enclIcil iitAed 

EcOnoic de'e lopmhtn t away Flro drgic-tlltp icesuif' what inow appears Lo 

b a stro g, r i WC]'iin'L t . o, large faimuily s Mi' l.hii prvionsly V st ifated. 

The opt imistic impli a1tion is that deve,]olpiioe . away Ifrmi agr icilLtre has 

a st roIIg.. ef'fect- ini rvlunf iig Lhe inc nLtive to po fllation groWth Lhall 

previols ly h I iv.f 

I., CONCJUSION 

This paiper reat'ches Some, proV\ocaIt,i e concltusions, while 

corroborat iig the fundamifenital hiypolliesi s, supported in my prev iofus 

paper, Lhat. ecoomiOtiic dlevelopmiLi cratLes incentives Lo redufce population 

growth. 

An imporLant distinction is drawn betweeff tLradtintlfl and cash 

crops. According to pr, limidry analysis of the di. , ,hil, corn, beans 

and feed corf , tlhe trldiL-io alJ slbsi:St,ence crops, (fplo\ p-Co(dotfinia t,ly 

Lhe heafvy ilfo ! idult, fnf , Lomadtoes and chils, the pr if, inipal cash 

crops, use rilIat iv\iv noi()p of the light. lal)or contriiited by women ilia 

childen, ufualIly for w,,f cg harv'sting. Also, WiLh cash crops,'i And 

womfn and childrefi cif wtork ieh, hy side such tihit a mother's job 

lparL i cip aLtio nlco mnple mon t.s ch] . T h , c-h r entare Pspec iatllyildIr var i ntg u~s ild 


valuable in a sOc.i'LV grow ing cash f:cops anlid cash crop agricultflre is an 

idlICt.fnIIL Lo large famii ly size. 

Ins.ofar as ''cnOioliC dv lotmi t. t.S production firol ti tifjt, jonal 

(:ls., it thiatto cashl icrops iv's a s' ('XcerhiL' popui lat ou girowth, 

contilry to tLe il iti. hypnito(,sis. It alppiars LhaL Lhe fiet effect. of 

develom enpilietonI 5at ipli gfoW li a Oflj) Iay '('X tafi Lr V . 

iJiCeit iV s'S,SOllle tiiig to If> olt,' iind sO 1 0 rleLrd popilaLiOil groWlh, 

Iti i., lLva o JOIS 

Becaus , iinth' prs(nL C:se, Lhe slift from agricuturalI to 
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non-agricultural work involves far 	more people than the shift from 

incentive developmenttraditional to cash crops, the net is for economic 

to reduce popu lIat ion gr0owth. 

apl)(arsAnother ditference Ltweon t Ladit iotlland cai sh crops ini 

farmors use product ion inputs. The marginalthe efficiency witlh whici 

pr-,d.1et. of familyilabor is significantly lhelow iiiarket Usages ill 

traditional but not in cash crops. Acknowledging that the analysis does 

to be disguisednot account for risk, this cesiult points to what appears 

in triditional, hut not iv cash-crop, agr-icnIture.unemployment 

in every instanice, but merePurchased inpuits .pp.ar undevrtiL iZed 

tradit ional than cash crops and more so in the v illages than theso in 

for this resu lt, or it might bemodern community. Risk could account 

a teiidency implicitlyailtributabl to glivln l for peasants to v alue 

their market prices the closer is productionpurchased inputs closer to 

more efficient inintegrated with the cash ,coiomy, i.0., production is 

cash than t raditional crops and in the more modern community than in the 

v ill ages. 

This paper also suggests that both children and women may be more 

to adult mp n thiani previouslyproduc.tive in family agriculture relative 


va lue of
estimated by otlier resea ichers. Consequ t. ly, the economic 

The optimistic conclus ion is that developmentchildren appears higher. 


away from agriculture reduces the incentive to large family s iz;. by a
 

greater margin that pre'iusly believed, a1nd this acts to retard
 

population growth. 
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AI'IINI) IX: AN EXIPIANATIIN )t TllE VAR IABILES
 

In gathering Lhis data set, 
care was taken to collect data useful
 

in making adju1tment s for the qiality of land and labor 
inpuLs. Farmers 

were asked th dimensions of each of their land parcels separtely.
 

Interviewe-rs asked whether each laud parcel 
was flat val]ey land (where 

topsoil is most abuidant and irrigaLion is oft en available), sloped 

mountain land (also irrigalle, but generally with less topsoil), or high 

moultain lain (dsillylv less producLiVe, more inaccessible and not
 

irrigable). Also asked 
was what irrigation facilities were available on 

each land par-cel (lone, access to a governiiint irrigation project, river 

water, a private well). land parcels were divided into three classes: 

irrigable land (almost always flat lowlands), Figh mountain lands
 

(always without irrigation) and everything else (non-irrigable lowlands
 

and low mollntain slopes). 
 Three :pecially selected informants .ineach 

coiiiinity, surveyed to oM)taini certain data relevant Lo Lhe entire 

coMMAnity, uisnally price data, were asked to est imate typical rental 

v:lues for each of th, three types of land in their community.[1 ] The 

in formants' responses were averaged to Mtaini estimaltes of relative 

pr,ductiVi ti es for the tere qulit iis of land. The land input in the 

production functions is expressed in terms of its annual renLal value. 

Within a given land parcel , tie area pl ant ed to each crop was known 

separate ly. Sometiim s Iorn ,ind blans Werelilvtp'Fl) ali'ted, iii whichi case 

the fill] lanlid Ire..n ]llitvd to hoLhI, c rops was counited in each crop 

prodictionI fl. t . ri1,tLo iih: twe crlopsi splo , sninC e are closely 

10 -"
iiv halt th, ct ls iniPoch ellmml itv were rnted, so the 
ielita 11 li r-ot w i w,! I ,.t & I i 5, n t" our t 
,ciirate WiV iin- reI s. 

,I .i1 nos u"1 Ie, "111 
f it i.e ,,il el, t ivit ips. Rn'tual data as 

reported by iarmers haviiv lt t been itilv', 
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the aggregate prodnCtion functions, however, the landcomulementary. In 

with corn anitd beans Was olly counted onIel..area ilnterplaited 

Each person's work was riecorded separately for each seasoni, parcel 

crop. lhe work ' woiell ad children was triailslated into alland 

equiva len Lnumber of "adult. man-days," us ing relaLt i \'i Wages in local 

and sex, as (stiM ates of relativeagricul tural work, by age 

Work that was per-formed jointly for two crops (suchproductiVities. 
as 

was onlypreparation of the soil for tnterplanted corn and beans) 

contld Oitc' Wh( ii (5t iwhent i llg the aggregate produict ion funct ions, but was 

the crop production functions.fully counted for each 	 crop it estimlting 

All purchased seed, fertilizers, insect inides, herbicides, and 

product ion variablefungicides are included in variable inputs. This 

from a previous crop, in whichalso includes unpurchased seed held over 

local prices. Vatrilable inputs are measured 
case the seed was valued at 

inputs are assumed
in value terms and iny 	 dif .ferellces in qual ity among 

to be reflected in price. 

Work animals (oxen, bulls, cows, horses, burros, mn1s) and 

sprayers, water pumps,
agricultural durabies (wood plows, metal plows, 

valued at the market prices for these 
carts, storage drums, 	 silos) were 


dulables were valued differentlv, accordinig to

assets. AgricuILtural 

whether they were reported as being in "good" "r "had" condition. The 

stock of ima ls 	 and durables was used as a 
Value of the farmer's total 


of these assets iin the rele'ant production
proxy for the services 


crop pruductfion functions.
function, for both iggregate and 


for ie crop
Crop produiction 	 in measured in physical terms 

and in value terms for the ;ggreg;te product ion
production functions 

funct ions . 
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