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IITRODUCTION

Those searchins for a hetter understanding of economic developnient
end comnitted to imnrovinr the level of livineg in low-income nations are
bhecormins increasinylr aware of a paradox. In many ponr nations, %4otal
apricultural oroduction has heen increasing, vhile a sirnificant »ro-
vortion of the rural opoor continune to live with poverty, unenployment
arid malnourishment., thy is it trkat improved farming rractices have
added to arpremate food nroduction, while large numbers of families con-
tinue to live in the backwater o¢ technical ci.arge? In several countries
it can be denons4rated that :he relative and. in some cases, absolute
vell-beirr of manv “ave worsenel while rieasures of agricultural output
have risen steadily.

The rreatest disparity annears to exist between households which
contiol an adequate area of land and families who are landless or liv»
on rninigcule nlots. !ndouhtedly, the size of land holdings is an
imnortant deterninant of well-being, but the observation is overly
simplistic for many other factors contribute to the Tailure of large
numbers to enjov the bhenefits of improved agricultural technology.
Limited access to credit, imnroved seeds, agricultural chemicals and
irrigation faci’ities cont:ihute to the complex farces nerpetuating low

incomes and nisery.
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The research reported here was orirpinated to sain an improved
understanding of the factors which constrain noor rural households from
varticipating fully in technical chanres in the agricultural scetor.

The research was reant %o be more than an adventure in scholarship; it
vas initiated to provide guidelines for volicy mekers charged with the
task of improving the lot of the rural roor. Iiological and phvsical
scientists have nade remarkable nrorress in increasing the productive
capacity of agricuiture. Social scientists have been less successful
in comorenendirs problems of naidistribution of the bonefits flowing
‘ron tnese scientific advances.

T+ 1073, the "mited States arency for International Develonment
received contract oronosils “rom threc universities: Michigan State,
Corneil and Purdue. There was considerable similuri.s in the broud
ohjectives of the ‘hree oronosals: cach rorcentrated on an exanina-
tion of how “echnical chanres in arriculture influence income distribu-
tion, each had as {ts centernie-e an improved understandinit of the
low-incoric rronlen end ewch suctrested that research focus on decision
making at the household und individual farm level.

The provcsals differed in their reorraphical orientation. 3ased on
previous research and cxnertise, arriculrtiiral economicts fronm ichipun
State University wished to foous on nroblems of West Afr.ca, while econ-
omists from Cornell and P.rcuc wished o explore the same issues in
Southeast Asia and 3razil, resnectively. In reviewins the senarate pro-
nrosals, US/AID nersannel sensed tha a sinrle research effort with com-
mon ohlectives woull nrovide rreater continuity than {f the three studies
nroceeded intencndently., Hepresentetives of US/AID and the tnree uni-

v¢ 'sities met ard arreed on a comnmor set of objectives and nlan of work.



This then was the renesis of the contract: "Poor Rural Households,
Technical Change and Income Distribution in Develupine Countries."

The three universities owe much to US/AID., ot only did the apency fund
the research, hut members of the Technical Assistance Bureau had the

vigion and insight to amulpgamate the effort.

Objectives of the Study

Although area~specific conditions and the interests of inwolved
researchers inlicated a slipghtly different emphasis, eight conmon
ohJectires vere asreed uoon:

1) To compere and contrast production systems, use of time by
household members, participation in the nonfarm lator market and the
level of fe.aily income under thie differing ecological and institutional
environments nrevailing at the selected study sites,

?) T analize sources and variahility in the ircome level of three
classes cf poor rural households: landowners, tenant farmers and
landless workers,

3) To conduct an analysis of the rural labor market with respect
to ity efficiency, mimration and the demand for and supsly of labor,

4} 7o analvze barriers to increased narticipation of landless
workers in the develomment process,

5) To analvze the constraints to adoption of new agricultural
technology,

f) Tn develop models which %est the impact, of technical change in
agriculture on output, income and emrloyment of pocr rural householids,

7) To 4evelop and %est models which analyze the ianact of national
nolicies relatiar to international trade, taxation anil agricultural price

supports, and» finally
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8) To identify policy ard Institutional changes which benefit and
involve the rural poor ir the development nroceass,

The three research teans rave these objectives slightly different
emphagis., Kowvever, in all set‘inrs there was a concerted effort to con-
duct research at the individual housechold and farm level, It is the
reactions and adjustment 4decisions o individual households which in-
fluence the adoption of technolopy and functioning ¢ the labor market,
With this philosopluy ir mind, nrimarv date were collected at the farm
level in al) study rerions. Research teams concentrated on the noorest
segment. of rural families. iere, "roor" is defined as a househoid with
an annual income from farm and nonfarm sources totalins aporoximately
$11n (us).

The s%uly sitea uvere purposefully selected to encompass a wide
ranf.e of envirormertal conditions, size of land holdings and levels of
arricultural technolory. In ‘lest Africa, two study locales were selected:
Kano State in northern !lireria and Sierra Leone. YWest Africa nay be
cheracterized as having relatively low labor-land ra‘ios. Production is
organized around family farms of twc to three hectares. In sharp con-
trast to Southeast Asia and Brazil, landlessness and sharecronpins were
not major problems, It was assumed that adoption of agricultural tech-
nology would he lcer in ‘lest Africa than in lrazil or Asia. The &two
West African study sites exhitited conside.able variabilitr in climate,
particularly the level and seasonal distribution of rainfall. “he
ligerian site is tyrical of the seniarid savannah. The doninant sub-
sistance crons are millet and sor;hun while rroundnuts are the most
important cash cron. The sampled studv areas of Sierra Leone had

nedium to hirh levels of rainfall with rainfed rice the most important



crop. The Sierra Leone case represented a considerably more land-
extensive, bush-fallow systen cf cultivation compared with continuous
cultivation in Higeria,

In Southeast izia, four studv location:; vere identifled. In the
Philippines naddy rice production nrevcilea, and because of the influence
of the International R’ce Reseath Tnstituie it was assumed that a high
provor-ion of farmers would have adopted modern varieties of rice and a
significant level of fertilizer and other agricultural chemicals, In
Indonesia a Javar-:se villare wvas selected as tynical ol very small land
mo0ldinms, a hirh level of landessness and virtually complete dependence
on treditional pnddy;rice techncloiry. A region of India was identificd
as having nixed farmine with rice dominate. In tnis location a signifi-
~ant nunber of farmers either owned or hired tractors, offering ar oppor-
tunity to study factors assaclated with mec.ianizetion., The fourth Asian
site was in the nid-le hills c¢. lNepal and conirasted sharply with the
other areas because of Its steen tonmopraphy, lack of infrastructire,
nixed farming and the moderste level of adupted technclogy that prevailed.

The Irazilian sites renresented a wide spectrum of environmental
conditions. feara was chosen hecause it typified the severe natural
resource constraints of the northeast. The states of Sao Paulo and Minas
lerais were sclected for their wide variations in climate, soil, ferm
size and access to off-rarm emnloymen: onportunities. In all regions
suhsistance crons of corn and beans occunied a significant proportion of
arable .. ctarare, Cash crops included coffes, tea, sumar, cotton and
horticuitural products. 7Tt is recornized that no sample can capture the

rnvriad of conditions prevelent in the develonins world, 'owever, it vas
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decided that these sites did present enormous diversity in the forces
vhich restrict the rural poor from full involvement in the develcpment
process,

This report is divided irto five sections. The following three pre-
sent major findings drawn from the work of ea~h research team and they
synthesize the results from West Africa. Asia and Brazil. The ordering
of these sections is not arbitrary. Findings from West Africa are
revieved first since they provide a bhenchmark where land is a relatively
abundant resource and agricultural technology and Infrastructure are
poorly develowed. The Asian sites present a stark contrast. Many
families have less than .” of a hectare of 'and end a broad spectrum of
inproved rice technolomy is available. The Brazilian sites form &n
anchor, Here exists a ccasiderable renge in the factors bearing on
rural poverty. However, “hey all fall within the sare national context
of nolicies and development objectives. ‘e can then guare the determi-
nant forces of rural onverty within the context o7 a sinrle country.
Each university research tean has prepared a comprehensive monopraph
from which these summaries were abstracted. Intcrested readers are
referred to these monojpgranhs for greater detai’ and rcferences.é/ The
final section of this revort is in essence a distillation of summaries.

llere the most important findin-s are set forth with comparisons across

study sitces.

lehe three major summaries are fullyv referenced on page 1945,
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THTRODUCTION

The shsolute income rap senarating the rich and poor has widened
substantially in all hut a few developinr countries during ‘he past two
decades, In spite of emerring national cormitments toward more broadly
hased rrowth, efforts to reduce inequality have been hindeied by insuffi-
cient knowledee of how to desirn nolicies which ensure broad participa-
tion, how %o imnlement thenmn and how to measure their impact. Underlying
these policy nuestions i3 a reneral nnucity of infornat.ion on incores, on
the occunationnl and demcrranhic characteristics of the poor and on how
the noor resnond to and are affected Lv alternative Jevelooment policies.

Amonr the develoning areas least is known about the size, distribu-
tion and structure of personal incomes in Africa. The available informa-
tion tends to be hirhly arrresated and has been used primarily to estimate
national averuses and to comnare administrative regions or industrial
caterories. ‘loreover, coverage is almost exclusively limited to the
modern urban sector. The nresent study was designed to analyze rural
incomes in the West African countries of Sierra Leone and !ligeria.

Four ~haracteristics of the study areas imnortantly influenced the
apnroach taken in this renort. First, West Africa is generally charac-
terized by relatively low man/iand ratios and as a result, landless-

ness is uncommon. Since the rural noor are small farmers with typically



secure land tenure, nrogranms of land redistribution or Job creation to
absorb landless workers have less relevance thar in the Latin American
or Asian settings.

Second, only minor technical change has occurred in the asricultural
sectors of most West African countries. Thus there is typically very
limited and highly localized experience on which to conduct a retro-
spextive analvsis of the impacts of technolorical chanre. Jn the other
hand, because investmont in phrsical and biolonmical research in the
area is now underproinr ravnid exnansion, there is an urrent need to
identify the cons*raints limiting nroduction among lov-income farmers
thereby contrihuting to the desipgn of more annronriate interventions.,

Third, with few exceptions, most West A®r ca: countries are
characterized by incomes and by institutional and infrastructural
develooment nmenerally bhelow levels of developing nations in Latin
America or Asia. The low level around vhich rural incomes vary ooints
tc the narticularly limited impact which domestic income %ranscers nirght
have in innroving the living standards o” the poor. Yourth, the infore
nation base on incomes at the rural household level in Africa is ex-
tremely limited.

Exverience in countries which have witnessed the introduction of
both biochenical ani mechanical technologies has show: that the pattern
of adoption can be affected critically b» the existing distributicn of
resources and incomes. ‘hen successfil adontion requires increased use
of factors which are nositivelr related to current income - such as
human or physical capital - or vwne:n i a~cess Lo muaern inputs and to exten-
sion assiscance is influenced by institutional factors similarly related

to income, a concentrated traditional distribution can both retard
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adoption and contribute to greater overall inequality (Ruttan, 197T).
Therefore, an important assumption. upon wvhich this research wes based is
that if improved production systems are to be developed for the rural
poor, then an improved understandings of the current distribution is
essential.

The approach taken in this research has been first, to examine how
interhousehold differences in resource endowment, resource use and re-
source productivity affect the distribution of personal incomes; and
second, tu identify causal factors underlying variation in resource
endowment, use and productivity. Throush an analysis of these relation-
ships, household profiles at various levels of income have bpeen con-
structed, including both astructural and behavioral characteristics.
Particular emvhasis was nlaced on illuminating the circumstances of the
poorest rural households,

Finally, it should be natel that by concentrating on production and
incomes at the houschold level, the analyvsis has been limited generally
to sunnly-side factors which affect nersonal incomes in rural areas,
That is, nrices and the underlvine demand structure have been taken as
rrivens. It i3 clear that with chanres in the demand for rural products-
either in international or domestic narkets-dynamic price relationships
can have a nrofound imnact on the level of distribution of rural incomes
over “ime. ith the excention nf an analvsis of rural consumption

nattarns, these factors have nnt been explicitly considered.

Orrpanization of the Studv

The research was organizei into four major parts:

1) The structure of incomes in Sierra Leone and in a selected



arca of northern Nigeria wa: analyzea through a comparison of the levels,
sources and distribution of income amorng rural households., Demographic
variables vere also examined to determine the effect of factors related
to family size and composition on the incidence of lov income,

2) Patterns of resource endowment and levels of resource use were
examined to determine the relationship between the emvloyment of con-
ventional factors of nroduction and incomes,

3) Causes of variation in factor returns were analyzed for both
farm and nonfarm enterprises and amonr income strata. In narticular,
factors affecting the selection of enterorises as well as the effect of
enterprise choice on household incomes were examined to determire the
extent to which low-income nroducers may be constrained to activities of
low returns. Variation in the productivity of farming systems was also
analyzed to identifv how circumstances peculiar to low-income households
linit farm productivity and to derive imolications for the develcnment
of technologies which are more appropriate for the rural poor, and

k) A range of currently availuble technolopies in several farm
and nonfarm enternrises was analvzed to determine the likelv impacts of
development policies which pursue enuitable growth through the promotion
of labo -intensive modes of production., Of particular intercs* in that
analvsie was whether policies affecting choice of technique were likely
to be effective in imoroving the incomes of rural households now in

pover:y,
The Situdy Areas and Data

The data upon which this report is based were collected at the

microlevel from rural househo.d surveyc conducted during 197L-75 in



both Sierra Leone and Jigeria. 7oth surveyvs employed a cost-route
technique in which selected households we:2 ~egularly visited at fre-
quent intervals for a period of 12 months, The Sierra Leone survey
involved more than 577 households selected from throughout that cow:try.
The Higerian survey included 1h90 households living in Kano State in
northern ligeria.

The two study areas disnlayed similarities in several important
respects. Production was orpanized around the family farm and practiced
at nearly the same scale {averame 7-3 hectares) and at low levels of
technolomy. Landlessness amons rural households was not a problem in
either area. Minimal, hirhlv localized mechanical and animal traction
use was prresent (I nercent of sample in Gierra l,eone, less than 1 per-
cent in Nireria) and no sutstantially improved seed varieties were avail-
able. “hile chemical fertilirzer use was greater in the ligerian case
(k1 nercent of households applied fertilizer compared with only 3 per-
cent in Sierra Leone), anplication rates were extremely low in both
rerions,

The institutional environments of the studr areas were also renerally
similar., Traditional villare leadershin remained dominant but without a
stable intergenerational class structure based on income or wealth,

Land tenure institutions in both areas were relatively egalitarian with
trhe comnunal assifnment of usufructuary rignts considerably more impo:rtent
than the direct cwnership of land. [abor markets werc somewhat better
dereloned than land markets, a_tnougn in each case the majority of farm
labor was still provided by horschol:d mambers (95 percent. in Sierra

Leone and N nercent in Hiperia).



The ecology, degree of nressure on the land and farming systenms,
hovever, offered impcrtant contrasts. The Sierra Leone case renre-
sented a considerably more land-extensive_ bush-faliov system, comvared
with the continuous cultivation nracticed in the higher density Nigerian
area (vopul-tion density was about 27 persons/kn2 in rural Sierra Leone
compared with 50/km2 in tae Nigerian studv area), Moreover, the Gierra
Leone study encompassed a range of medium and high rainfall zones
(2000-1690 mm per year) generally characteristic of the coastal areas
of Vest Africa, whereas the Nigerian area renresented the low roinfall
regime (880 rm ver yYear) of the semiarid savannah. Selecticn of crop
enterprises varied accordiuply; rice cultivation formed th- basis of
most farmine svscems throughout Sierra Leone, in addition to localized
tree crop oroduction., In contrast, the subsistence crops, millet and
sorghum, and the cash cron, ground-uts, dominated production in

northern Higeria,
The Levels and Sources 5?2 Rural Incones

Mean ner canita incomes in both couitries 7ere barely above a
ninimum subsistence lzvel, %103 in Sierra Leonc and 393 in iireria

(Eponou, 1979; Matlon, 1070).2/ Sources of income for rural households

l/Figures are '/S dollars, 1975 exchange rates: Leone 1 = $1.10
and lliara 1 = $1,6L., Rural inccmes vere computed as the annual return
to household land, labor, and manasement renerated by all members of the
household in all occupetions. Averare annual prices computed resionally
from market transactions were used to value all inputs and outruts,
refardleses of final disposition. [loan and rzift flows were not included
in household earnings. Also excluded were unrealized capital rains
vhich arose from the appreciation of assels during the survey period.



1k

vere alsc generally similar reflectins nrimary Jependence on croppirg
enterprises, bhut with substantial components also gernerated in off-fam
emplovnent. =ifshtv-one percent of income in Sierra Leone wdas derived
from cronning activities comnared to 71 nercent in lNigeria. The latter
figure rellects the lonzZer drv seuson and generally less favorable
farmins conditions in the lligerinn area.

Amons, t:e nonfarm activities, fishing provided approximately 8
percent of total income in Sierra Leono followed by small-scale indus-
tries at  percent and off-farm wage labor employment at 5 percent.
Livestock and tradine activities pnrovided an insignificant proportion of
rural incomes in the sample.g/ In contrast, trading and wage labor
ernloyment were substantially nore important ir lligeria, each oroviding
117 percent of %otal incomes, followed br srall-scale industries at 6
nercent. Livestock and fishinr were no% sirnificant contributors to
income amons <he liperian sanple.}/

“ne data showed subs<antial interremgional differences in both the
levels and sources of income in 3ierra Leone reflecting the wide
ecoloriical variation which characterized the country. Incomes wvere
lovest and the denendence on off-ferm enternrises highcst in tha less

hunid northern areas. In hoth resnec<s, income profiies in Nimeria were

2

—/Households vhich were enrared in trading as a orimarv occupation
vere systenatically excluded from the Sierra Leone survey, thus unda:.-
stating the imnortance of this income sour~e In the rural sector.

3'/Onl:.' settled farmers were included in liiferian sample frame.
Hdomadic herders, such as the Fulani, who derive a dominant prooborticn
of their income from livestock-related activities were excluded in the
sanmpling nrocedvre,



most simila to those recorded in Sierra Leone's north, a rerlection ot
somevhat eimilar rainfall patterns. Within Sierra Leone, mean regional
per capita income figures varied from Le 69 in the Northern Plateau area
to Le 112 in the riverine grassiands.

The composition of farming eciivities also showed important regional
variation in Sierra Leone with tree crops (cotfee, cocoa and oil palm)
providing a substantially greater share of earnings in the relatively
more affluent south and east (25 and 38 percent, respectively) compared
with the north (7 nercent) where uplund rice and fundi dominated.

Fishing show:d the videst regicnal variation reflecting localized
specialization derived fron proximity to the coast and rivers.

An irmportant finding of the locational analysis was that incomes
witain both Sierra Leone and diperis wvere significantly lower in villages
with relatively higher rapulation density. Returns to both land and
lai,or in farming were lowest in hirh-den ity localities reflecting a

history of more inteasive use and declining fertility,
Inequality in Rural Incomes

In spite of substantial income differences among regions, the degree
of overall rural income inequality reflected in the Sierra Leorie data
was in fact relativelv low compared with available data in mosi non~
African countries, and generally in line with estimates from other
African countries (Jain, 1975).

Pespite wide differences in mean incomes among regions, analysis
revealed that the greatest oroportion of rural income inequality
nationally was contributed by disparities at the village level.

Inequality at the village level, in fact, accounted for approximetely 81
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percent of total inequality, comnared with only 19 percent due to inter-
villare differences. Moreover, at higher levels of reofravhic aggrega-
tion, income differences arong resource rerions contributed less than 8
percent to overall inequality. These results demonstrate that, while
agrregate income disnarities are somewvhat wider over hroader areas
(reflecting variation in soils, climate, market and other locational
fauctors) the widest disparities nersist within the village uni*. This
suroests that nolicies directed at reducing national inequality through
the revional reallocation of development investments will have negligible
impact unless causes of intravillarme disparities are effectively dealt
with as well,

I+ wvas narticularly sipnificant that in both countries inequality
at the villare level was directly associated with population pressare
and with improved road accvess. Althouszh the mechanisms producing this
result were not entirelyv clear, the data susgmgested that an imoroved
transport infrastructure and a more rconcentrated population resulted in
greater intepsration into the market economy with consequent changes in
the siricture of demand. This in turn created increasing opportunities
for nonfarnm and ~ash-cropning enternrises which could be most effectively
exnloited hy hirher income households with sreater investment capacity.

Tn deternine how the various sources of incume contributed to
overall income inequality, the -~ortrihbution of each household secter to
agnregate incomes was exanined hy stratum in both Sierra Leone and
Hiperia, It was found that rerional factors nlayed a crucial role in
determining the correlation between occupational emnhasis and income
status. In the two relativelv hirh income and =cologically favored

portions of Sierra Leone, the soutk and east, the proportion of incoame



derived from both annuel and tree croos increased directly with income
(increasing from 70 to 93 percent in the south, and from 75 to 91 per-
cent in the east - figi.'es represent the poorest third and richest
third of the households, respectivelv). 1In contrast, in the less humid
north vhere “arming opnortunities were renerally more limited, fam
derived incomes fell from B2 to T3 nercent, reflectine the shifty of
higher income households into more rrofitable norfarm enteronrises. In
this respect, the Lireriun sample was nore similar to the north of
Sierra Leone, with farminm income constitutineg aoproximately 77 nercent
of incomes in the lower three economic auintiles and falling to 72
and 61 percent in the fourth and fifth quintiles, respectively,

ot only did the prooorcion oi the nonfarm incores change systemat -
ically across strata within each renion, but the tyoes of rnonfars
activities chansed as wel".. The only consistent nattern across noth
Sierra Leone and in iperia, hovever, was the very cstrong decline in the
importance o¢ off-farm hired labor earninrs os incones increased,
Otherwise the natterns anain reflected localized opportunities peculiar
to each rerion which could be most effectively exvloited by higher
income households., For exanple, fishinpg showed little correlation with
income in the south and east of Sierra L.eone where freshvater fishing
required little capital input. Whereas for the more profitable and more
capital-intensive saltvater fishing in the north, the vercent of fishing
incomes increased from 1 percent in the poorest third to 16 percent in
the richest. Smnll-scale industry showed a positive associstion with
Income in the south and north but the reverse in the east. Finally, no

patterns were evident fc~ livestock or trade in Sierra Leone,
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In the Nigerisn case, only cthe proportion of trading income
increased with income status (increasing from 3 percent in the poorest
quintile to 18 percent in the richest). Moreover, an examination of
the tining of cash flcws !n both crop marketing and noncrop trading
activities showed that trading among highor income Nigerian households
va~ nmade poasible by the dry season reinvestrent of surrluses generated
in agriculture,

The net effect of nonfarm earninfs on overall inequality was
measured by comparing inequality indexes calculated for farm incomes
alone (earnings derived from cronping enterprises) with those calculated
on agprrerate incomes, It was found that rarm incomes alone were con-
sis%ently more concentrated than total incormes in both countries. The
reduction in inequality reflected a resclution of the conflicting
effects of hired lebor eerninfs compared wlth incnme obtained in other
off-farm enterprises. Off-farm wage labor provided an important supple-
mentary source of income for th2 poorest households in both countries,
therebty reducing the cugree of hoth absolute and relative poverty.
Aronr hirner income households, however, off-farm activities tendad
tc widen disparities b’ providing opnportunities for the reinvestment of
agricultural surpluses. Moreover, this was most clearly evident in the
le ss hunid north of Sierra Leone and in Niperia where the cropping
seagon i3 shorter and where hi<h return, capital.intensive farming

opportunities were generally more limited,
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The Incidence of Absolute Poverty

A meaningful appreciation of anv given distribution of income
requires combining information about relative inequality amons recipients
with knowvledge of the absolute levels of income cbtained by recipients
in each stratum, 1In an effort to translate the distribution figures into
terms more meaningful from a wvelfare perspective, voverty lines were
defined which indicated minimum income levels at which household caloric
requirements could be met. Three standards vere estimated a. varying
levels of severity, The minimum standard wns defined as that level of
income equal to the value of an amount of the basic food staple (rice in
Sierra Leone and millet/sorpghum in Nipgeria) just sufficient to supply
required calories. An intermediate noverty line was defined as that
level of income at wrich caloric needs would be met if the household's
entire food hudret were allocated to the Zood staple. The highest
standard was set at that income level which would just satisfy caloric
needs if the food hudget share of the voorest decile were allocased to
the avera;te diet in each area,

The results of the analysis revealed a surprisinglyvy high incidence
of imvoverishment, carticularly within Sierra Leone. Under the assump-
tion thet all income was expended on the local staple, it was found that
37 nercent of the rural nopulation could be classified as being in
absolule poverty. Households iocated in the north were at greatest
risk of falling into noverty, with WA percent of persons sampled in
that resion helow the lowest povertv line. Although the ligerian income
data reflected a substantially lower poveriy incidence (10 nercent below
the lowest standard), substantial wolfare rohlems for the poorest third

of that samnle were nevertheless ! oqr,
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Only the Nigerian data were in & form whi:nh permitted a direct
examination of caloric intake by income strata, Ths analysis revealed
that although on average the sample households consumed nearly 11 percent
rore calcries than the minimum required level, there was considerable
inequulity across income strata. fAmong households in the firast and
second deciles, for example, domestic food crop production fell below
requirements by approximately 70 percent and 50 percent, respectively.
Domestic food production met consumption requirements only among house-
holds in the highest two deciles. These results reflect an unexpectediy
high degree of dependence on the market in meeting subsistence needs
amons; the majority of households. Moreover, after netting out sales and
aiding food purchases and 1ift transfers, the first and second deciles
still experienced calorie deficits of aporoximataly 25 percent and 15
nercent. Substantial caloric surpluses in the form of retained food
stocks were calcula‘ed only in the ninth and tenth deciles indicating
that the bulk of prains sold to calorie-deficit families during the
preharvest nunser period would he sunplied by high-income households.

In short, althoush rural incomes were not highly concentrated in
either case studv, hecause of low overali levels, the income fipfures
revealed a serioue desree of inmvoverishment among the poorest 20 to 40

nercent of the rural nopulation.
Labor ‘ligration and the 'lational Income Distribution

ecause nigration offers a means for poor rural households to earn
higher incomes in othar rural or urhan areas, it can serve as an income
equilibrating mechanism he’veer sectors and regions. On the other hand,

since migration is closely assccinted with 1"lows of both human and
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financial capitnl, less certain secondary impacts on inequality may also
occur, Data derived from a special survey of miprants in Sierra Leone
vere examined in an effort to determine some of the implications of
migration on income disparities within rural areas and on tne distribu-
tion of income between rural and urban areas (Byerlee et al., 1976).

Examining rural.rural migration firs%, the data showecd that 2lows
tended to follow wage-rate differentials far more closely than interre-
tional differences in income ner capita. That is, migrants tended to
mirrate out of rural areas where wares were lov into rural areas with
significantly higher wages, while no consistent pattern was evident
rerarding nean income differentials between origzin and destination
refgions. In large part this arose because average regional incomes hid
substantial distributional differences. For example, although the major
out-migration area and the malor in-migra%ion area had similar average
incomes, they were characterized by the most unequal distributions in
the country,

The net effect of rural-rural nmigration on arpregute rural inequality
was not clear. However, it was unlikely that rural income disparities
had been significantly reduced as a result of labor novements. For example,
the data showed that the apge, sex and educational characteristics of
migrants between rural areas were renerally similar to those of the rural
population as a whole., "hat is, no conpositional differences were
observed which would tend to chanse the mean income or distribution of
incone within either destination or orinin areas., Although mirration

L/
between rural areas wns highly resnonsive to wvage differentials,— and as

|

J/The elasticities of rural-rura. mirsration wverc -2.7 and 2.5 with
respect to mean origin area wages and tc destination area wages,
respectively,
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such may have tended to reduce irterregional income variation among,
hired laborers, due to the relatively modest participaticn of rural
households in liabor markets, the impact on more general income dirfer~
ences hetween regions was probably quite small.

The data on rural-urban mifration pointe® to two distinct migrant
streams: those migrants who were lurgely uneducated leaving for reasons
of poverty, and those who had received some education and were seeking
urban Jjohs tn reap the returns €rom this education. Rursl-urban flows of
uneducated mirsrants were found to follow wapge rate differentials, more
closely reflecting close linkage between rural and urban :::formal labor
markets, Yage rates in the small-scale urban sector, for example, were
not much higher thar in the hirhest ware rural region. The effect of
7uge differentials on movements of educated rural-urban mizrants was
less clear. In peneral, because of more limited opportunities for educat-
ed laborers in rural areas, ware rates in destination areas were con-
siderabl: rnore important than origin wares in determining the direction
o noverent as compared with uneducated migrants.

Finalls, the impact of rural-urban migration on the nati.nal income
distribution was also best seen by separatings the individual effects of
these two miprant streams., Uneducated migrants tended to oripinate in
households with incomes renerally below those of nonmigrants. A fev who
were unenployed in urban areas did experience hardship but a substantial
number nigrated back to rural areas when they were unsuccessful in
finding urban employment. ‘Thus, it was likely that this stream probably
reduced rural income disparities and disparities between rural and urban

areas, while substantially increesing inequality within urban areas.
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The second stream of migrants, tnose with education, hai quite
different characteristies. This rroup tended to originate in higher in-
come rural households end regions and to migrate more successfully to
urban areas with very little return migration. In this sense, they re-
flected an inportant outflow of human capital from the rural sector,
While there was gererally a period occupied by job search, subport from
urban friends and relatives reduced the hardship. Furthermore, the
avei'age urban earnings of educated migrants was over twice the earnings
opportunities in rural areas. Althoupgh some of their earnings wvere
remitted to rural areas, the magnitude of these flows — only about 5 per-
zent on average of urban earningsif-vas nenerally too small to impor-
tantly affect rural incomes. This type cf migration, then, also tended
e reduce disparities within the rural sector, while contributing to a

videned gan bLetweer rural and wurban areas,
Cuuses of Income Variation

A ranze of income determinan‘s was examined in an effort to identifty
the key factors causing the incidence of low rural incomes. No single
factor alone explained “he major part of income variation. Rather, a
set of interdependent factors - including the demosrarhic composition of
the household, land use, levels of employment, entervrise selection,
factor productivity and location - affected the income status of narticu=
lar housenolds. In short, the analysis showed that even the poorest

households could not be accurately represented by a single farm type.

2'/Het, renittance averared Le 1.20 per month for all emvloyed
mirrants.
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Household Size and Cycle

It vas hypothesized that in a rurul economy characterized by a high
ratio of arable land to ponulation and by traditional hand-tool produc-
tion techniques, the size and comnosition of the hcusehold would impor-
tantly affect the income ievei cf hcuselhold members. Within a land surplus
environment, farmed area and hence gross farm income is likely to be closely
determined by the number of household workers., It follows that income
per consumer may be importantly determined by the ratio of workers to
consumers; that is, by the household dependency ratio.

A number of writers have surrested that these relationships are
svstematically interrelated with the demographic life cycle of family
formation, growth and decline !Chayanov, 1966; Rodgers, 1978). If most
households pass through such stages, then valid normative judgements
rersarding the personal distribution of income and the design of pre-
scriptive measures to affe~t that distribution must take into account
the contribution of such factors to current income disparities (Kuznets,
1976).

The available data allowed a partial test of the life-cycle
hypothesis. The analysis showed that in botn Sierra Leone and Nigeria
increased fanilv size was sisnificantly associated with declining per
capita incomes, The data further suggested that this was larrely the
result oF an increasing dependency ratio associated with household
growth., While cultivated land ner consumer declined among larger house-
holds, this was due primarily to the smallar proportion of workers in
larger households., This was reflected in the fact that the ratio of

land per vorker remained nearly constant across household sizes, 1In



short, systematic changes in familv comnosition, and not in access to
land, was the underlying factor contributing to the lower incomes of
larger households, Furthermore, it is inportent to note that these
paetterns were strongest in the Sierra Leone situation characterized by
lower man/land ratios and l¢ss use of hired labor. This surgests that
fanily structure may be of declining importuance as a determinant of
income in resions of fgreater ponulation pressure where participation in
off-farm labor markets is sreater.

A detailed analysis of the Jdirgerian data also showed that, the
strensth and timing of a life-cvecle income pattern were importantly
affected by the household's organizetional structure (nuclear or
extended). Among nuclear units, the highest incomes were realized by
smaller families in relatively early stages of development. As nuclear

units expanded, 8 consistent decline in income occurred with a particu-

6/

larly sharp reduction for large units with heads 50 years or older.
Tae decline in incomes for extended families occurred later with respect
to the age of the head, with the most ranid decline occurring in units
characterized by an extremely unfavorable devnendency burden and headed
by persons aged 60 or pgreater.

Three sets of households were significantly overrepresented among
the poorest 397 nercent of households in the Nirgerian study: (1) families

headed by persons aged 6 years or preater, (2) those hcaded by persons

ﬁfAn exception was families with heads less than 2L years of age
for vhom incomes were low in spite of favorable ramily composition and
land availabili%y. This group was probahly cheracterized by lack of
capital and inexverience resultins in poorer management skills.
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less than 25 years d, and (3) nuclear households characterized by
greater than average size. As a group, these three types comprised only
18 percent of the sample, but involved 47 percent of all households
included in the poorest three deciies.

Although the number of exceptions to these patterns shov that life-
cycle factors accounted for only part of overall inequaiity, these
results have three important implications. First, they indicate that a
proportion of poverty among traditional small farmers in land-surplus
areas mey be associated with factors inlarnal to the family. Only
income transfers or production interventions vhich reduce labor require-
ments vould be effective in alleviating this type of poverty. Second,
since households currently in poverty due to demographic factors repre-
sent stages through vhich most families pass in the course of normal
development, if a longer-term income concept ver-e applied, it is ijkely
that income distribution wvouid appear to be less inequitable than that
observed. And third, wvith evidence of the declining populiarity of ex-
tended femily units in West Africa in general, these results impiy a

tendency tovard greater risk of impoverishment among the elderly.

Land Use

Many rural income studies conducted in developing countries have
found that access to land is the single most important determinant of
incomes. Indeed, in the absence of income data, size of land holding is
commonly employed as a proxy variable to stratify households into income
or velfare class., But wvhiie the land proxy may have considerable intui-

tive appeal in a land-shcrt environmeni, or vhere land tenure institutions



result in restricted accees to land, its relevance to the more land
abundant environment of West Africa was challenged by the results of
this study.

Analysis of land use and income patterns in both Sierra Leoneo and
direria showed that while there was a “endency for higher income house-
nolds to. farm larger areas ner capita, the relationshio was no: strong.
An examination of rericnal coefficients revealed that the stwrength ot
the correlation between income and land was hi,yher in areas of freater
population oressure.

The weakness of using a iard proxy alone as a means of identifying
poverty households was demonstratei by exanining the incomes of house-
holds included in the smalle:t lan! classes. Among the national sanple
in Silerru Leone, for examnle, annroximasels I percent of the households
included in the hirhest decile farmed lana holdings amounting to less
than .k hectare per capita, and nearly 7 percent of these rirhest house-
ho'ds “armed less than .2 hectare per cavita., In comparison, within the
overall samp.e, approximately 57 nercent of househclds cultivated less
thanr .U hectare per canita, and i perccrs. furmed less than .2 hectare
Der capita, The most striking results were evident in the north and
south where 3" nercent ard 19 nercent of -he tenth decile “errers vere
in the lowest land strate, respectively. 3oth proportions vere compara-
ble to the resional distribusicns.

An important factor underlyins “hese results was income earned in
nonfarm enterprises and its renerally inverse relationship with land.

For example, amons the 20 nerces* of the “enth decile households who farmed
less than .2 hectare ner capita, nearlv 7) nercent ol income was earned in

nonfarm occupations. Cimilar resulus were reflected in the digerian dats,
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Finally, an analysis of land tenure relationships in Sierra Leone
revealed only the beginnings of a lani market., Morecver, no mechanisms
vere apparent which would have operated to the systemetic disadvantage cof
smaller or lower income farmers. 1in contrast, the market for land was
substantially more developed in northern !igeria and some pctentially
discriminating mechanismns were observed. In particulsr, the practice
of pleaging land as collateral for loans did suggest a .eans %y wnich
land could be systematically transferred from low to high income house-
holds over time,

In short, the available evidence did not suggest that limited land
use alone explained a substantial proportion of either income variation
or the incidence of low incones. While the correlation between land use
and income was highest in areas charncterized by greatar population
nressure, even in those areas the continued availability of land through
traditional communal land tenure systems combined with access to nonfarm
ennloyment reduced the income effect of the land constraint. !However,

a comnarison of the Sierra Leone and !ligeria resuvlts as well as patterns
within Sierra Leone, suszested that with increasing population pressure
and further commercialization of the land market, access to land may
well become an increasingly important determinant of income and & possi-

ble source of increased inequality.

Labor Use

fmployment in botl countries followed distinctly seasonal patterns
reflecting the annual distribution of rainfall. Aniual employment levels
for all activities were subsiantially higher in Sierra Leone (1,500

hours per adult male) thar in 'lireria (709 hours). This difference



was due to two factors. First, tae cropning season excends for roughly
170 days in Sierra Leone compared to aaly 120 days in Nigeria. 3econd,
the bush-fallow, rice-cultivation system wracticed in Sierra Leone re-
quires considerably more lebor per unit of land than does the continuous

cultivation of sorghum, nillet and ;:rouws.dnuts nracticed 1in llireria,

3

» Sierra Leone revealed that hours

An analysis of labor nrofiles |
Of recorded labor were hisnest amory hoth men and women in the drier
and noorer morth, and lowest in the more nunid east. This reflects the
substantially higher levels of farm lahor unich occurrad in the north
during the June %0 August labor ho+tilenecy neriod. The 4ata also showed
that non apricultural employment wns relatively and absolutely more
important in the south for both men and women, hut showed the widest
seasonal variation in the north, Finaliv, hired labor emnloynaent was
least important in the east where it orovided less than 5 vercent of
total emrloyment for males, combarece wish annroximiately 13 nercent in
both the nor-h and south.

In view of these structural 1ifferences in employment among regions,
it was not surnrising that few concis“en® vatterns emerped when exam-
ining zabor »nro©iles across rerional incorme strata, For examnle, while
the loves%t levels of annual enplomen® cccurred amons, noor males in the
north and south with the zreatest hours recorded for hich income males
in those rerions, in tro east, crinloyment, levels were in fact lowest
for high income males and highess for mnles in middle income housenholds.
The chanminr composition of employment across income strata also re~

flected natteras peculiar $o each rerion. althourh hours of hired labor
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showed the expected though weak inverse relationship with income sta\ s
in the poorer north and in the east, a direct relationship was evident
in the south.

Similar analysis ol labor deta in Yigeria revealed that employment
levels were highest among middle income males, A particularly important
finding was that when only labor on own fields was considered, low income
farmers worked the least hours, less than 7J hours per month even during
the months of peak farm activities.

As in Sierra Lecne, the causes of low on-farm employment among tae
poorest households were nc¢t clear but probably reflected the combined
effects of three factors., Fir:., the calorie shurtage experienced by the
poorest houscholds may have importantly limited the potential energy out-
put of low-income workers, particularly during the immediate pre harvest
period which coincides with peak labor demand. Second, although poor
farmers expended the least hours per unit area, declining returns to
labor set in at an earlier point in cheir farm production functions.

And %hird, in order to generate an immediate cash inflow, low-income
males allocated a substantial proportion of their labor time to off-farm
activities, For exumple, on an annual basis low-income males in the
Niperia study spent 3L percent of their total work time in off-farm
activities, compared to only 1! nercent among males in each higher

income stratum. And during the peak farming months when their cash and
fond reserves vere at a ninimum, low-income males allocated 22 percent of
their work time off the farm. This compared to less tkan S percent

among adult males in hinher income households,
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In view of the low overall emnloyment levels, it migh’ be avgued
that labor time as such was no% a significant constraint limiting in-
cones among noor farmers, narticularly in ligeria. However, since time
enpgaged in Job search activities and in travel to anc¢ from off-farm
employment were not accounted for in ecivher survey, if such activities
wvere substantiallvy “ime consuninrs “he available labor tine for iow-
income workers mar have “een considerably less than was imnlied in “hese
figures. Furthermore, the comnetition hetween farm and off-farm vork
consisted no* cnlv of restrictions on thwe total hours available for own
farn wo:k, but also when such work cou’.i ne done. 77O secure rerular
wege emnlovment it was necessary that lanorers he aveilable when re-
queste:d, thus interruptin;; or nos<nonini onera%ions n their own fields.
The effect that work disconzinuity rav have “ad on the farminrs produc-

tivity of lower income households apneared %o te considerable.

Canital lse

Tvplcanl of nuch of Ylest Africa, the Tarming svsiems observed in

th Sierra Leone and Hireria rencrally embodiel traditional nand-tool

technologies. As a resuit averar: canitul use levels were extreely
low, With the excevtion of a snall number o7 nechanized farmers in the
Bolilands (” ohservations) and riverine grasslands (14) in Sierra Leone,
the use of canital enuinmeut to substitute for labor in farmine was
extremely linited. ‘™e s%on's viliae 0 “4m1 49nls per household averared
aooroxinmately Le 21 for all Jierrs Leone rarmers, renresentine an average
annualized cost of less than Le «. ™o cooek value of farm tools in

Nireria vas even lower a% abou’ I % ronresentins an annualized cost or

less than 2,



An analysis of canital cosis across income strate showed that
althoush higher income households held somewhat greater stocks of farm
ejuipment, the association with income status was not strong. Moreover,
because riost households were hand-tool cultivators, the relatively
minor variation largely refiected differences in the size of inventories
and age of tools rather than in the tvpes of capital emnloved. Variable
farm costs showed a weak nrositive correlation with income status in
Sierra Leone vhereas a considerably stronrer rew.ationship was evident
in limeria, reflectinr greater labor hiring among higher income house-
holds. Finally, the data also revealed that the use of both fixed and
oneratinr ecanital in nonfarm enterprises was substantially rgreater among
hirher incame househ:nlds in the porth of Sierra Leone and in lireria.

*n lireria this renresented narticivmation in hishly nrofitable dry-
season sradipr activities, vwhereas in Sierra Leone these generally
reflected expenses incurred in saltvater fishing. The observed varia-
tion in capital use with incore stautus reflected nrimarily the effect

of two factors - diffurences amonr, income strata in enterprise selection,
and in scule nf overations - both of which were influenced in part by
access to canital. Althourh it is not nossible to infer from an examina-
tion of use levels alone whether canital shortarse pecsed an important
constraint to incomes, the data do sugyest that capital availability may
have been nos* closely related %o hiprher incomes throuwzh investment in
nonfarm enterrrises rather than in farming. ‘loreover. this was most
evident in Nireria, an area where rreater nonulation denaityv, lower rain-
fall and a nore extended :irv season creased more limited farming

onnortunities.
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Rural Ferm sna llonfarm Production Systems

Entervorise Combinations

Rurel households in both Sierra Leone and Nigeria generally engaged
in a wide range of farm and ncnfarm enterprises. This represented a
diversification strategy %o mininize the risy of crop feilire, a2 means to
spread the demand for latcr more evenly throushout tnhe yvear, as well as
an attenpt to vary the domestically produced diet. Jepending on the cost
and returns characteristics of individual enternrises, the mix of
enterprises could importantly influence arrresate household incomes.

Enterprise combinations were unalyvzed to test two hypotheses
central to an understanding of incone distribution (Franzel, 1979).
First, in view of the wide interrerional income disvarities observed in
Sierra Leone, rondistions in the less huaid and vocrer north from restricted
households were ‘ested ir order %o examise a dissinct set o low returns
enterprises. A second hyncthesis is hased on zhe wreceding resulss
which showed that capital uase tenie! <o he nosisively relesed to the
“Wousehold's income status. Thus wng Lessed whether or not nigher income

nverrrises which renerated

(P

ve

Ir)

households erzamed in more -ani%al in‘ens
hipher returns to luhor therebr contribatine 4o existine disparities,

The effect of enternrise ~hoice ir exnlainine income disparities
anong rerions and income ssrat: was Yermelly tested by nears of expected-
returns analysis, Throush this anvroach it was possible to identify
variation in factor returns amons households bused solelv on the choice
of enternrise while controlling for interhouschold rroductivitry differ-
ences within each cente:nrise. itinhly signiTicant variation in expected

returans <o lahor was found amonr rerions when considerine farm enterprises
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alone with returns hipghest in the south and lowest in the north. These
results indicated that ecolorical conditions significantly affected
arpgregate nrofitability through the tvnes of crops grown thereby ex-
plaininr, in part the lower incomes of northern households,

A similar analysis conducted to determine the effect of enterprise
sel:>tion on factor returns across income strata revealed no significant
variation amongr cronping enternrises. !llowever, with the adiition of
nonfarr: activities, analvsis showed that lower income households tended
to pursue a sifnificantly less nrofitable enterprise mix than middle and
hirh Income households., The marrin in expected returns to labor be-
tween low and high income houscholds was narticularly wide, 53 percent,
witn the addition of nonfarm enternrises.

e enterprise mix of the noorest rural households in Sierra Leone,
those included in the first decile, w~s narticularly interesting. Five
activities rankineg lowest amons 17 enternrises in returns to labor--

unland rice, Sundi {digitaria exilis), sroundnuts, an onion-pepper-tonato

mix%ture, ar! airel wage labor--nrovided 61 nercent of the income of the
poorest hnusenolds. This conmpared with hl percent for the overall
sample and only 29 percent mmonr households in the hipghest decile.
Nearlyv ilentical results were obtained in a similer analysis of the
Himerian data (“atlon, 1979). Although no significant differences were
observed with respect to factor returns inplicit in the crop mixes
arong incone strata, returns to labor in off-farm enterprise mixes
showel a hirh nositive correlation with income status.
In an effort to deternine factors associated with enterprise

selection, and in particular to ex=lain differences in enterprise mix
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among income sirata, relative factor requirements wvere examined, It

wvas found that farm and aonfarm enterprises associated with high capital/
labor rutios also tended to realize hipher returns to labor. The rela-
tionship between capital use and enterprise emphasis among income strata,
however, wvas less clear. Applying a procedure analogous to the expected
returns analysis, no significant variation wus observed in either the
fixed or variable costs per hour implied in the crop nixes of various
income strata in Sierra Leone. Since this was true both nationally and
wvithin each region, it was concluded that capitai was probably not an
important factor influencing the observed selection of generally tradi-
tional farm enterprises. With the addition of nonfarm enterprises,
hovever, n strong and highly sipgnificant positive relationship was found
between the value of ca)ital stocks and annual user costs per labor hour
and income status. Thets results suggest that the magnitude of initjial
fixed capital costs posed an effeciive entry barrier preventing iover
incone households from engaring in high return noafarm activities.

An analysis of the !ligerian data showed similar resul“s regarding
nonfarm enterprises with the exception that variable costs in the form
of cash expenditures appeared io be the more excluding factor than
fixed costs. Variable costs also tended to influence the selection of
crop enterprises in the !igerian case. Indeed a peculiar relationshin
between factor returnc and variable cost requirements for cash crops and
food crops created a situation in which the lowest income households
gave disproportionate emphasis to sroundnut rroduction at the expense of
the food stanles, millet and sorghun. By diverting their land and labor

from the {ood stiaples, which were churacterized by low variable costs
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but also low returns. to groundnut, a high return cash crop requiring
relatively low variable costs, lower income households were able to
nurchase a rreater amount ol calories in the market than they could have
produced on their own land. lowever, this strategy, imposed on the
poor-st huuaseholds by econonic necessity, also placed them in a clear
position of dewendence on hisher income su-plus grain producers in

meeting their subsistence requirements,

Productivity Variation Amonpr Income Gtrata

Havine determined that lower incore houseiiolds tended to emphasize
less profitable enterprise combinations, due in part to ~apital linita-
tions, the next step wes tc examine productivity variation within enter-
prises. Although only linited technizal change has occurred in rural
Sierra lLeone and northern !ligerin, an important degree of productivity
variation was observed within the traditional farming systems, variation
which was a function of hoth ecological and management factors.

The Sierra Leone and iiirerian data sets differed significantly in
the extent to which they could be used to explain productivity variation
for snecific enterprises., While the Sierra Leone farm survey captured
a wide ranse of ecological conditions, that swrvey did not attempt to
identify differences in cultural practices. In contrast, more detailed
information on nmanarement practices was obtained in the liiferian survey

vithin a single, ggenerally hororeneous ecological zone.

Rice Production in Sierra Leone

Only two enterprises in Sierra Leone, upland rice and inland swamp
rice, had a sufficient number of observations to permit farm budget

analysis by regional income strata. In terms of land use, these were



the two most important crop enterprises representing approximately 62
percent and 6 percent of total farmed area, respectively.

Examining costs and returns to upland rice, two importan’ patterns
vere observed. First, yields vere consistently lowest on the fields of
the poorest households and hirhest on those of the richest households.
For exanple, in the north where income inequality was highest, average
vields for third tercile farmers were more than 140 percent greater than
yields of first tercile farmers (1,192 vs. 489 kg/ha); in the south
this margin was 70 percent (979 vs. 581 kg/ha); and in the east it was
3¢ percent (1,029 vs. 773 ki/ha). But second, data on production costs
failed to explain these production differentials. The intensity of
land use, as reflected in both labor inputs and in variable costs per
hectare, did not vary consistently among income strata. As a result,
differences in returns to household labor and management among income
strata vere substantial. Thus again comparing extreme terciles, returns
per hour of family labor varied in the north hetween 3.0 and 10.7 cents
per hour; in the south these figures were 2.5 and 13.0 cents per hour;
and in the east 7.9 and 15.5 cents per hour,

The budget analysis of inland swaap rice production revealed even
more interesting results. As with upland rice, substantial yield differ-
entials among income strata were again evident, with yields consistently
lowvest on the fields of the poorest households. But in contrast to
upland rice, most indicators of land use intensity were in fact highest
among the poorest oroducers., Thus in the morth, farmers in the poorest
tercile expended on average 2,680 hours per hectare compared to 1,640

hours among the richest tercile; in the south these figures were 1,730



38

and 1,000 hours, respectively; and in the east, 2940 and 1,710 hours.
€" ailarly, although fertilizer use was obsarved only in the north, use
rates showed an unexpected strongs inverse correlation with income. As
a consequence, returns to all factors reflected consistently wide
differentials between low and high income households.

In short, the budget analyses suggested that differences in intensity
of factor use and in production technology did not explain the observed
returns patterns across income strata. Further analysis permitted a
partial test of the effe:t of sril 5uz)ity variation associated with
location, Although labor/land ratios were generally low throughout most
of Sierra Leone, with recent populatio-~ growth, pockets of high popula-
tion density have begun to emerge. It would be expected that as popula-
tion pressure increases, fallow periods would decrease. In the absence
of significant fertilization, this would lead to a decline in soil
fertility and productivity.

To test this relationship, sample households were divided into %wo
groups on the basis of location in either high density (greater than Lf
persons/kme) or low density (less than LO) enumeration areas. As
expected returns to both land and labor in upland rice pruduction were
substantially lower in high density areas, with the widest differences
recorded in the north. Within that region returns to land in high
density villages were less than 30 percent of levels achieved in low
density areas, and returns to family labor were only 50 percent of those
in low density areas. The causes Jf these productivity differences,
however, were not clear. Although when comparisons were made nationally
and in the south, fallow periods tended to be shorter in high density

villages, the nagnitudes of the differences were not significant.
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Moreover, in the north vhere productivity differentials were widest,
contrary and significant fallowing differentials were observed., What

the data may have reflected wvore differentials in land use intensity
vhich occurred during periods previous to the years covered in the scope
of the survey. If this is correct, it points to a chronic future decline

in both farm productivity and incomes as rural populations continue to

grov (given existing technologies).

Parm Production Systems in Nigeria

Farm budget analysis for Higerian farmers showed results similar to
the Sierra Leone findingz. FEach neasure of productivity- the value of
output per hectare gross margins per hectare, and returns to household,
labor, management, and capital- indicated a strong direct relationship
between productivity and household income sta:us, However, in contrast
to the Sierra Leone results, higher income households tended to farm
their fields more inteneively with respect to both fertilizer and labor.
Although fertilizer use was generally lowv overall, high income farmers,
on averagec, applied 27 percent more fertilizer per hectare than low
income households. They also used 21 percent more labor, primarily
through hired workers. In comparison, the differential in value of
production per hectare between extreme income classes was L9 percent.

These relative differences indicate that unless there existed
increasing returns to fertilizer and labor, variation in the use of
conveational inputs alone did not e:plain the substantial production
gradient. Production function analysis was conducted to examine the

contribution of each factor to output variation. To determine whether
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production relationships differed structurally among income strata,
separate Cobb-Douglas functions were fitted to data from each class.I/

Two results of the production function analysis were perticularly
impo.tant. First, wvhereas factor MVPs for both iand and labor generally
increased with income status, fertilizer showed the opposite relationship.
This fuplies that a fertilizer program which concentrated distribution to
lover income households would satisfy both equity and output objectives.
Second, in spite of the fact that higher income households used substan-
tially more labor per hectare, the estimated MVP to labor on fertilized
fields also increased with income status. Since each equation exhibited
diminishing returns to labor, this implicd that structural differences
distinguished the production relationships of the three income classes,

A Chow test for structural differences in the production functions
of thie various income strata found that the null hypothesis of structural
similarity across income classes could be rejected at the two percent
level of significance. These results mean that there were fundamental
differences among income strata either in the quality of factors applied
or in the techniques of production which were not adequately captured
through conventional production function analysis. The possible nature
of these structural differences was further examined by means of techni-

cal efficiency analysis.

1/00nstant elasticity of substitution production functions were also
fit, but reduced goodness of fit compared to the Cobb-Douglas results.
‘doreover, in all cases the elasticities of substitution estimated from
the CES functions were found to be not significantly differeat from unity.
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Technical Efficiency in li‘ge-ian Grain Produc‘.on

Technical efficiency differentials can be defi-..d as the varia=ion
in output across a set of firms using the same combination of inputs
vhich is nct caused by differences ir technology or by random disturbances.
These differentials can be depicted either as neuiral displacement about
an averzkxe production function {Mundluk, 1961) or by deviations from the
most efficient envelope isoquant in factor space (Farrell, 1957; Timmer,
1970; Shapiro, 1977).

The approach taken in this study was to compare the relative
deviation of field output values about their expected valuer as esti-
mated by coefficients from an average‘brcduction furiccion (Matlon and
Newman, 1979). The procedure was in three steps. First, a Cobb-Douglas
production function was fit to a subset of upland fields characterized
by a similar mixture of millet and sorghum. Second, using the estimated
coefficients of that regression, expected production values vere calcu-
lated for each field as & function of the levels of labor, land and
fertilizer actually employed. Third, a technical efficiency index was
calculated for each field representing the percent by which actual pro-
duction deviated from the average level that would be expected given the
levels of conven%ional imputs actually applied. The next phase of the
durlysis was directed by explaining technical efficiency as a function
of several sets of factors both internal and external to the household.

An econometric analysis showed that 16 variables represer.ing
factor quality and management practices explained two-thirds of the varia-
tion in technical ef?iciency on these millet and sorghun fields. After
controlling for all cther factors, productivity was significantly lower

where population density was greatest, a result consistent with the
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Sierra Leone findings. Similarly, productivity was lover on fields held
temporarily by the household through rental or pledging arrangements,
reflerting lover levels of previous fertilizer application. Among the
management variablecs aoxamined, output was significantly reduced by delays
in the mean planting date and in the mean date of first wceding.

Finally, outnut was significantly increased by labor allocated to late
season veeding and hy intercropping.

Examining the distribution of these factors among income streta, it
vas found that a disproportionate number of the poorest hcuseholds inclu-
ded in the erficiency analysis were located in the high density village
and farmed rented fields. This indicates that lower income farmers mayv
have heen farming soils of lower current nutrient status. However, an
important finding was that, vith the exception of the degree of inter-~
crooping, noorer houceholds followed management practices shown to reduce
outnut - they planted later, deiayed their first weeding and weeded less
intensively late in the season.

Althourh 14 is plausihle that each practice reflected poor management
thereoy explaining in part the low-income status of the poorest households,
an alternative explanation was equally compulling - that poor households
were cons<rai-ed by low food and cash reserves aad hus acted in part
out of econou'c necessity., For example, lower income households short
of both cash and seed would be expected tv nlant somewhat .uter to ensure
the arrival of the rains thereby avoiding the risk of low germination
and replantine. The liquidity rositicn of the poor farmer also offers a
possible rationale for suhoptimal weeding. An analysis of cash flow

patterns ghowed that lower incone housr 0lds exverienced an acute cash
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shortage during the months immediately preceding harvest. As a result,
they were under considerable pressure to generate an inflov of cash in
order to purchase srain during the veeding period (Matlon, 1978). The
cash required tc make these purchases wes obtained primarily through
off-farm labor. An exanination of veekly labor profiles !sr that period
suggested that the time allocated to cff-farm employment by poor farmers
may have competed with orerations on their own fields.

Finally, the low 1iquidity position of the pocrest households not
only affected the labor sllocation of their own members, but also their
ability to obtain hired labor for timely execution of key tasks, Low-
income households were at a clear disadvantage in obtaining hired labor
for late weeding, emvloying 56 percent of the level of Lired labor per
hectare as middle-income households, and only 17 percent of the level of
high-income households.

In sumaury, vhat emerged was a set of poverty-irap relationships
through wvhich factors caused by low incomes may have importantly con-
strained the management options of households already in poverty thus
reducing their farm productivity. These results demonstrate that the
level of {.ersonal income may affect the small farmer's ability to modify
current farming systems in more pervasive vays than generally thought.
In particular, income may directly affect the amount of farm labor
available at key points in the cropping cycle as well as the willingness
and ability to perform cperations at optimal times. The implications of
these findings for the development of appropriate technology are oritical,
For example, within the present ligerian enviromment, improved technolo-

g8ies which require early planting, timely execution of key operations or
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substantially increased labor during the immediate preharvest period
would be expected to achiieve lover increments to yields as well as lover

rates of adoption smong poorer households,
Choice of Technique and Income Distribution

Beczuse technical change in the rural sectors of both Sierra Leone
and Nigeria has been limited, the preceding analysis concentrated on
generally traditional production systems which currently are in wide-
soread use. Through an eramination of supplemental firm data describing
both modern and traditional production systems in several rural sectors
of Sieira Leone, the analysis was broadened in an effcrt to determine
the most likely distributional effects of government policies which
influence the choice of production technique (Byerlee, et. al., 1979).
The analysis included the following sectors: agcriculture, agricu.tural
processing, fishing and manufacturing.

In particular, a stre*egy which is comronly suggested as a means of
reducing income disparities is the promotion of labor-intensjve modes of
production through pricins policies ia factor and product markets.
Within the Sierra Leone context, three issues were examined which are
basic to this strategy: (1) vhether a range of alternative “echniques
in fact existed through which pricing policies could affect factor
demand, {2) whether the evidence on choice of technique in Sierra lLeone
implied a necessary conflict between the national objectives of employ-
ment gereration and output, (3) whether there exists adequate consumer
demand for products of labor intensive sectors -and especially whether
such demand is elastic tc changes in income, and (4) whether policies in-
fluencing choice of technique *oward more labor-intensive processes wouid

be likely to improve the incecrmea ¢ rurai households now in poverty.



Ls

The data reveeled a wide range o technologies within euch sector
with substantial variation in capital-labor ratios ani in production
scale. An important finding in that analysis was that in each of the main
economic sectors, small-scale and more labor-intensive processes vere
consistently asscciated with higher output-capiteal ratios; that is, they
vere more efficient users of capital. These results suggest that it is
possible both to promote empioyment and to maximize output througn the

efficient use of capital using labor-intensive producticn techniques.

Factor Market Distortions

Ir an efrfort to identify prevailing factor price differentials
between the small- and iarge-scele sectors of the economy, further
analysis examined orice relationships in capital and labor markets in
Sierra Leone as well as distortions stemming from the existing tariff
structure. The data revealed major dichotcmies. Large-scalc firms
vere favored in capital markets as a result of privileged access to
formal credit sources which extended low cost, highly subsidized loans.
In contrast, small-scale firms generally depended on their own finances,
on loans from reiatives and friends and on loans extended by %‘raders
on purchases, generally at interest rates several times higher than those
charged in the formal market.

There was also systematic variation in wage rates for unskilled
labor in Sierra Leone. For example, the wage rate for urban unskilled
labor in large-scale firms was nearly double that in small-scale firms,
Finally, under the import tariff structure which prevailed during
1974-75, small-scale firms paid substantially higher tariffs on imported
inputs than did large-scale firms while receiving considerably less pro-

tection against comnetins imports.
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The sensitivity of choice of technique to such market diatortions
wvas tested through a combination of linear programming and budget unalysis,
Within the agricultural sector, the profitability of tractor cultivation
was found to be highly sensitive to the subsidy rate for tractor services
(Spencer and Byerlee, 1977). For example, under factor prices represent=-
ing an 85 percent subsidy for tractor services, mechanical cultivation
reduced production costs by 10 percent when compared to hand cultivation.
However, with the removal of these subsidies, the cost of production
using mechanical cultivation was more than double that of hand cultiva-
tion. This was reflected in the optimization analysis by a switch from
mechanical to hand cultivation vhen factor prices were changea to reflect
the real cost of capital, Moreover, labor use was almost doudbled vhen
opportunity cost¢ prices were used.

A linear programming approach was also used to analyze the choice
of technique among rice processing fiims in Sierra Leone (Spencer,
et. al,, 1976). The results indicated that if existing policies were
continued - lowv cost of capital to larpe mills, overvalued foreign
exchange and high rice prices —efficiency in the rice processing sector
would dictate that all hand pounding should be eliminated in favor of
small and large mills. The employment effect of this transition would
be substantial, with over 40,000 full-time rural Jobs lost. On the
other hand, with factor prices reflecting oppcrtunity costs, the amount
of hand pounding was only slightly reduced from current levels and large
mills were completely eliminated from the solution. Similar analysis
in the fisheries sector showed that if large-scale firms operating

travlers were charged the same fa-::or prices as small-3cale firms, there
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would be a substantial replacement of large-scale trawlers by :mall-scale
firms (Linsenmeyer, 1976). Finally, analysis of the choice of technique
in the small-scale manufacturing sector indicated that varia.ionm in the
interest rate and tariffs penerally did not have large effects except in
baking and carpentry industries where there was greater variation in

factor intensities among techniaues {Liedholm and Chuta, 1976).

The Demand for Labor Intensive Cormodities

An analysis of rura! consuner demand showed that not only was there
substantial demand for goods prod-iced in %h snall-scale, labor-intensive
sectors of Sierra Leone, bu® that {t was highly income elastic (King and
Byerlee, 13979). For example, 8L vercent of narginal expenditures for all
rural households were for poods prod:iced through labor-intensive pro=-
cuesses. Furthermore, although the incore elasticity of demand tended to
decline somewhat among higher income rural householdcs, in general most
such comodities were characterized by elasticities near unity. In short,
tne analysis confirmed tha*t there was an adequate and expanding market

to suppori the labor-fntensive strate;y on the demand side.

Importance of Alternative Techniques

In view of the range of availabhle technologies and their demonstrated
sensitivity to changes in factor and product nrices, and given the rela-
tively high income elasticity of demand for labor-intensive commodities
a remaining issue was the extent to which removal of market distortions
would reduce reiative inequality while improving incomes of the poorest
rural households. Such income effects depend on three properties of
each txchnology: (1) enterprise profitability, (2) changes in the

demand for nonhousehold labvor, and (3) the magnitude of fixed and
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variable costs relative to the investment capacity of low-income
fanilies. The latter two aspects critically determine in wvhat manier and
to vhat extent low-income households could be expected to participate in
the expansion of small-scale, labor-intensive enterprises. An examina-
tion of firm data representing a range of technolugies in both agricul-
tural and nonagriculiural sectors provided evidence on each point.

The potential of the labor-intensive strategy and its distribu-
tional effects vary importantly by sector. Within agriculture the only
improved technique of production examined which increased the demand for
labor - an improved inland swemp rice package —was not sufficiently prof-
itable to varrent general adoption. In contrast, mechanized cultiva-
tion would probably reduce aggregate demand for hirad lavor. Similarly,
in the rice processing sector traditional techniques were generally
superior to large-scale, capital-intensive processes both in terms of
employment and profitability, particularly vhen factors were priced at
their respective opportunity costs. Within both of these sectors, then,
it wvas clear that the removal of factor market distortions would help
prevent the reductions in emplcyment and incomes for the poorest rural
households which were likely tc occur with the spread of available
mdern techniques.

Analysis of choice of technique in the fishing and small-scale
industry sectors produced more problematic results. Although labor-
intensive firms wre economically more efficient within both sectors,
the distributional effects of improving price relationships for such
firms were mixed. Entry costs associated with even the most labor-

intensive firms wvere substantial compared with the investment capacity
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of lower income rural households. Moreover, employment per firm vas
not only small, but limited almost entirely to family members thereby
restricting gains to owner/operators.

Within both the fishing and small-scale industry sectors, the
removal of distortions in factor and product markets would probably be
beneficial both from the point of view of national output and as a
means of reducing rural-urban disperities and disparities within urban
areas. However, unless access to loan capital was substantially in-
creased for poor households, or unless entry costs substantially
decreased, the henefits from such policy adjustments would be concen-
trated armoiy, middle and particularly high-income rural households. Thus
rather than reducing rural inequality, it is likely that the strategy wvould
increase relative inequality within rural areas while leaving the inci-

dence of absolute poverty largely unaffected.

Inmplications for Policy

Multiple Causes of Poverty

Formulating development and income policies which have general
relevance to a broad spectrum of the rural poor has proven extremely
elusive in moat developing countries. 3ecause rural populations tend
to be highly dispersed geographically, often wvorking within widely
different ecological, institutional and market conditions, it has been
difficult <o design policy instruments which affect more than a small

proportion of the rural poor,
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The results from this study further emphasize the 1imited potential
of individual policy instruments in reducing rural poverty. One of the
mcre importsnt findings of the nresent analysis was that no single
factor explained the major part of poverty incidence. PRathoer, a set of
factors including the demorranhic romposition of the household, land
use, levels o employment, enterprise selection, factor productivity and
location each cuatributed in various degrees to the income status of
narticular households, The diverse and interdependent set ~? causes
underlying, rural noverty mskes it especially difficult to prescribe
individual policy interventions which would be effective in reducing
rural poverty. Finally, the finding thet life-cycle factors contribute
importantly to poverty incidence further underscores the limits within
wvhick conventional rural develooment policies can influence existing
income disparities. With these qualifications in mind, it is useful
to assess the propar scope for setting rural income policy objectives as

suggested by the study.

Tmnlications of Relative and Absoliute Foverty

In drawing policy implica%ions, it is convenient to distinguish
between relative inequality and absolute poverty, and between current
patterns of distritution and future trends. Income profiles constructed
in both Sierra Leone and Nigeria showed that incomes were not highly
concentrated but rather displaved fairly equitable distributions. Given
the production technoiogies available in both areas, existing farming
systems were not sufficiently profitable, capital intensive, ncr techni-
cally complex to produce extreme income different,ials. Further, the

continued availability of surplus land combined with relatively
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egalitarian social institutions and land ‘enure systems have contributed
to the maintenance of income equality.

Nevertheless, in spite of the connaratively modest range over which
incomes varied, because average incomes were not greatly in excess of
minimum subsistence requirements, a serious degree cf absolute impoverish-
ment occurred among the pocrest 30 percent of households in both areas.
From a policy perspective, however, the problem of absolute poveriy is
not best addrzssed within a framework of relative inequality, that is,
through policies focused on the redistribution of either assets or income.
Rather the major problem is the generallr low leve: of income overall
and the limited capacity of those now in poverty to improve their in-
comes given uvailable resources and production technologies.

In contrast to current patterns of relative income equality,
hovev:r, the study identified several indicators which point toward
the emergence of widening income disparities in the future. These include
both structural changes in the location and composition of employmert
vhich are associated with growth, as well as several preconditions for
the emergence of agricultural dnalism. For example, increasing income
inequality was found to be directly associated with the emergence of
market towns and urban centers in both countries. As urbanization pro-
ceeds, unless fundamental structural changes occur, income ineouality is
almost certain to increase.

Relationships on both the demand and supply sices of rural nonfarm
enterprises also pnint toward widening inequalities within rural areas.
Since the demand for nonfood focds produced in rural areas is iiighly
income elastic, improved rural incomes will generate increasing demand

for such commodities. Although & rarge of techniques was observed
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permitting some choice of relative capital or labor intensity, initial
equipment costs and variable costs associated with even the least
capital-intensive, nonfarn enterprises are generuliy hirh ‘ompared to
the incomes of the poorest rural households. Increased capital costs
observed for farm technologies introduced in Sierra Leone will induce
gimilarly biased participation with respect to farm producticn.

It was also observed in the Niperian case that village leaders had
preferred access to extension assistance and used their positions to
divert government supplied farm inputs for their personal use. As more
pro”:.able crop productinn technologies are developed, such patterns of

privilege will lead to greater inequality.

Finally, the Nigerian data revealed that lower income families were
critically dependent upon high-income hiouseholds, +h for peak season
employment and for the purchase of grain during the preharvest hunger
period. This suggests that if an income-based clasr structure were to
emerge with a parallel decline in current communal support institu-
+ions - as has been observed elsewhere in West Africa (Norman, et. al.,
1979; Harriss, 1979) - at least some of the preconditions for an exploita-

tive system of exchange alr:ady exist at the village level.

Policy Ontions for FRauitsble Rural Develooment

It follows that the challenge for policy makers is to devise
strategies which not only raise the profitability of rural enterprises,
but which also ensure the participation of low-income households thereby
restricting the tendency toward dualism. Since the incomes of the rural
poor are primarily generated from agriculture on their own farms and as

hired laborers, primary emphasis must be placed on strategies which



increase the demand for and returns to labor in agriculture, with
particular emphasis oan disadvantaged regions.

Perhaps the most basic means of increasing incomes while promoting
broad benefit incidence is through the development of improved crop pro-
duction packages which are compatible with the factor endowments of low-
income producers. Since a disproportionate number of the poorest house-
holds 1live in less humid areas and either specialize in grain production
(Sierra Leone) or are net grain purchasers (Nigeria), priority should be
given to the improvement of food-prain technologies suited to low rain-
fall conditions. In Sierra Leone pnriority should be given to upland
rice and fundi, and in Nigeria to the millets and sorghun.

Moreover, in order to permit broad patterns of adoption, the
technical package should economize on those factors most limiting for
low income producers - capital, peak-period calories and management.

Both of the improved technologies examined in the Sierra Leone context
wvere incompatible with hirth adovtion rates among voor farmers. 'lore
incremental "minimum input" packases with a credit component offer an
alternative apnroach. Since labor required in weeding and to some
extent vlanting tend to be the vrinmarv constraints on production, the
develonment of more modest technolosies which conserve and increase
returns to neak period labor should be fiven priority. Improved seeds
vhich do not require larse Inputs of complementary factors such as

land preparation, water control or weeding may affect this by increasing
output and laber use at other than peal semsons. Chemical inputs such
as fertilizer and herbicides mav also be anpronriate if provided at low

cost and with assured access hy low-income nroducers,
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It is particuiarly important in the design of such packages that
the svecial circumstances of low-income households be explicitly recog-
nized. An analysis of the Niferian rrain production system showed that
personal income profoundly affects the small farmer's ability to modify
existing practices. Previous studies have repeatedly affirmed that low
incomes directly affect the ahility ~f noor farmers to invest in new
technologies as well as the poor farmer's willingness to accept the
increased risk or uncertainty attendant to adoption. 3ut in addition,
the present analyvsis showed that low incomes an? limited liquidity
create a poverty trap situation which may restrict both the amount of
labor available at key points in the cropping cycle, and the farmer's
ahility to nerform overations at optimal times. Thus within the cir-
cumstances of the "igerian environmen%t, it was ¢oicluded that improved
technologies which require timely execution of key operations, or sub-
gtantially increased labor during the immediate oreharvest period wuuld
achieve lower yields and lower rates of adontion among poorer households.
An additional means of breaking the circularity of poverty thereby pro-
noting proper use of inputs would he to add a consumption credit com-
ponent to input packages. This could both add to the energy available to

8/

low-income workers while reducing the time spent in off-farm labor.—

E/The returns to proner input use would have to be at least equal
to the foregone earnings in off-farm employment. An additional benefit
of adding a consumption loan component would be to reduce the immediate
resale of inputs received on credit. For example, low -income farmers
(those in the poorest quintile) in the lligerian sample sold 33 percent of
all fertilizer received through governnment extension prograns (Matlon,
1978). T™:is compared with less than 19 percent for all higher income
households. Moreover, analysis showed that while it was profitable for
poor farmers to sell the suhsidized fertilizer at market prices, tne
marginal return to actual field use was several times greater than the
profits realized from resale.
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A second general nolicy area which may affect the degree of equity
in both rural and urban areas is pricing. Factor nrice distortions
caused by existing tari?f structures, overvalued exchange rates, and by
fragmented capf{tal markets in Sierra Lecone have created a distinct bias
in favor of capnital-intensive production technologies thereby restricting
employrent. In both the farm anl nonfurr. sectors existing policies
tend to restrict the growth of small-scale and more labor--intensive
enterprises which are generally located in rural arees in favor 5 more
capital-intensive, large-~scale and urban-based firms.

It is immortant to note, hoveveyr, that the equity effect of removing
price distortions within the fishing/rural/smell-scale industry sectors
is nixed. Incomes of rural households eniaged in such enterprises would
increase at <he excense of gfenerally higher income urbar wvorkers.,
Aalthourh this would reduce r.ural-urhan income disvarities and imorove
the overall national distiribution, since shese rural firms emnloy fevw
hired laborers, iit*le additional enplomen’, for workers from !ou-in-
corte households would be created. Thus unless initial canital cne*s
were subztanzially reduced, i% is likelv ¢hat very little benefi+ would
accrue to heusceholds now in absoiute poverter.

With =his qgualification, »1blic action %o brine factor prices mure
into iline with ther - onportunitv costs constitutes an imvortant sten in
creating conlitions conducive ‘o nore equitable growth. A bhroad seu of
individual nolicv ad’lustments coul? be considered: (1) interest rates
charped by formal lendin- institutions snhould be raised, (2) Sormal
wending operitions should be reoriented to perfornm a savine function for
small-scale nroducers in rural areas; {?) exchanre rates shoull reflect

foreisn exchanre nnd ~anital scarcity, () tarif? structures should be
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modified to encourage the importation of inputs which are complementary
to laboir-intensive techniques of nroduction, (5) urban wages in the
public and large private sectors should be adjusted to better reflect
labor scarcity by skill type, and (i) export taxes on labor-intensive
agricultural export crops should be removed, While these suggestions
are hardly new, they do constitute the kind of comprehensive approach
wvhich could beneficially affect future patterns of growth,

In view of the limited notential of labor markets to reduce
rerional income disparities, other priority areas for government action
involve the 2llocation of infrastructural investment in transport,
education and health to low income areas. In toth Sierra Leone and
iireria, such investments should oe concentrated in pcorer northern
regions. 'loreover, they should involve labor-intensive approaches in
the construction staces %o absorb surplus dry-season labor,

Finally, it must be recognized that obstacles to ensuring broad
participation in nrograms of development are not only economic and
technical in nature, but also institutional. While efforts to diffuse
decision makins in both the desirn and imnlementation of projects down
to the villare level may reduce hiases introduced at the national or
district levels, substantia. oroblems may nevertheless remain. Although
traditional political systems can provide a means to facilitate greater
local Involvement in the design and implementation of village level
prorrams, it should not be assumed that the traditionel leadership will
in fact repnresent the interests of all classes. The record on this issue
is not yet clear in nuch of ‘Yest Africa. But it is Iikely that with

Areater commercialization, political and economic institutions at the



village level will bYecome less equalitarian. In order to minimize
abuses vhich may occur regarding access to development assistance, the
roles played by the village leadership in implementing interventions
nust be better understood. Ultimetely, it may bLe recessary to promote
the formation of alternative village institutions which mobilize wider

segments of the rural pooulation and which serve a brnader range of

interests.
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INTRODUCTION

The widely held conception of changing rice technology in Asia 1is
that of the Green Revolution, which is associated with the introduction
of hipgher vielding semidwarf rice varieties. These modern varieties (MV)
were first released for commercial production by the International Rice
Research Institute (IRRI) in 19/5-6f and have since been widely adopted
throughout Asia. The complementary adontion of MV and inorganic fertili-
zers plus i{nproved water control, constitute the central aspects of tech-
nolopical change in rice farming. The benefits of the adoption of these
technolories accrue in two ways: First, thev provide for significantly
higher vields ver crop. In many areas it is of equal or even greater
irmmortance that the ¥V have permitted increased multiple cropping - in
sone cases as many as five crops in two years. To achieve high levels
of cropping intensity, inpnroved water manapgement is essential but the
avallability of faster maturing modern varieties also nlays an important
role, as does the adoption of improved systems of transplanting seedlings.
Second, there have also been sifnificant changes in the adoption of other
modern inputs, such as tractors, mechanical threshers, punmpsets, herbi-
cides and insecticides. Zince these inputs substitute for labor and tra-

ditional factors such as animal nower, their adoption gives rise to
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especially significant policy issues relating to the distribution of
output between labor and other factors of oroduction. It is clear that
the reasons for adopting these other technologies are not to be found
solely in the technical and economic conditions brought about by the intro-
duction of MV. There wvas a significant level of adoption of some modern
technologies prior to the introduction of MV (Table 1). Seventy-Zive
percent of the sampled Indonesien farmers, 62 percent of those in Pakistan,
and a sizable number of those in the other studv areas hud employed
inorganic fertilizer prior to 196¢. Tractors were relatively common in
Pakistan and the Philippines before 1966 and mechenical threshers and
herbicides were employed on mo e than 30 nercent of Philipoine farms;
insecticides were widely used in all the areas except Malaysia and
Pakistan. Evidence that technologies other than fertilizer and possibly
insecticide are not necessarily complementary with MV is provided by the
fact that in several countries their use was negligible or significantly
lover than the rate of adopntion o MV,

Farm size has an interesting influence on the technology adopted
(Table 2j., There is comparatively little difference between the three size
classes in their rate of adoption of the complemertary technologies of
MV, fertilizer and insecticide. In fact, the largest farms appear to have
a margirally lower rate of adoptior of these technologies than the
smallest farms. In contrast, the largest furms show a markedly higher
rate of adoption of mechanical technologzy (tractors ani threshers) and
herbicides. This confirms that these particular inputs are not indis-
pensable complements to MV, fertilizer and irrigation, and being substitutes
for labor, they have no significant place in the production systems of

labor-abundant small farms,



TARLE l-=Cumula%ive Proportion of Farmers who had Used Modern Technolopy in 31 Villages {n Selccted Aress of Asia, b/
Technolor: Tvyme, W Tountry, 19M-1972 a/

Percentage
Lann.- 1961- Using in
1560 1961 1 168 1949 197¢ 97 1972 1972
s T T T T T T e s e e e st et ettt et e, .- - POTCONL= = = = = = = & =& o e e cm e m e o= o -
Nodern Vari{eties of Rice—
Indin o 1 P %] 77 93 96 96 NA
Indonesina n n el Hi 83 89 90 90 NA
niiygin ) 0 - -— -— -— 100 100 NA
Paristan Bt 1 n 11 21 38 100 100 HA
"hilipnines n n n T1 91 99 100 100 NA
Thni land o 0 0 9 o hl 92 82 WA
Fertilizer Y,
‘nila " W1 5] 0 91 97 98 120 79 (100)=
‘nitneatn 12 5 Kt ol 99 99 99 9 79 (36)
“aviatan Ry (] (5 72 19 89 A1 31 76 NA
"Milinnines 15 33 51 67 T 80 93 Bh 72 (716)
Thaflant 2 21 b 38 50 61 76 82 69 (82)
Tractors
India n 9 1 13 20 22 27 27 26
Tnlonesia n n 1 3 5 10 15 15 2
Malavsin - - -— - - - -— 96 96
Pakistan 3 L6 57 54 T2 73 13 173 713
®hilipnines 10 24 37 Lo ST 61 61 61 58
Thailand n 5 6 9 15 22 33 33 2
Mechani~al ™reshers
Indla 0 7 a 9 9 9 9 9 9
Indonesia o] L] n o] 0 0 o] 0 0
Pakistan 0 o) 0 o] o] [¢] 0 0 0
Philipoines 19 ek § 19 50 62 65 65 66 63
Thailand 1 A 11 27 38 Ls 55 S5 L
Insecticide
India 3 3 48 63 8o 89 91 91 88
Indonesia N A9 T4 92 913 96 96 96 92
Malaynia -— — -—_ — - - -— 45 4s
Pakistan L 9 9 25 L2 55 58 58 S8
Philipoines 16 L3 59 75 39 95 97 97 97
Thailand 5 32 9 L2 50 56 76 76 n
Herbicide
Ind{a -_— 1 1 2 2 2 2 2 0
Indonesia — 0 0 0 0 0 0 0 0
Malaysia -— -— -— -_— - — -— 8 6
Pakistan -— n o 0 0 0 0 0 0
Philippines - 32 L5 51 61 7 12 76 65
Thailand - 4 6 6 7 10 10 10 8

Source: IRRI (1978a), pp, 16, 99, 110,

Hotes: -;'/mm nissing for Malaysia for all or part of the period,
Y The figurcs i{n narentheses are for the dry ssason, the others for the wet season.
a/Medern rice varisties were introduced in India in 1965/6.
e/Modern rice varieties were introduced in ‘alaysia in 1965.

= The data on adoption of modern ricc varieties is for 31? villages. Data for Zarsin in India ves cmmitted in calculating
the other statistics.
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TABLFE 2--Cumulative Rate of Adcption of Some Improved Rice Culture
Practices by Farmers in Selected Areas in Asia, 1909-.1972.

Cumulative rate of adoption (percent)

1900- 1961~
Farm Size 1960 1966 1967 1968 1969 1970 1971 1972
Modern Varieties
1 ha or less 0 13 35 69 85 89 93 93
1.1 to 3.0 0 9 27 56 89 98 99 99
over 3 ha n T 19 3h kg 68 92 92
Fertilizer
1 ha or less 27 55 73 a2 96 97 98 98
1.1 to 3.0 1) 34 L8 i 78 83 86 88
over 3 ha 14 50 61 13 81 86 9n 91
Insecticide
1 ha or less 23 k9 6h 8 89 92 93 93
1.1 to 3.9 12 39 53 6T 87 9l 95 95
over 3 ha A 32 us 52 62 70 83 83
Herbicide
1 ha or less 1 n n ] n 0 0 0
1.1 to 3.N 6 13 16 21 2¢ 31 32 32
over 3 ha 3 27 39 L3 56 63 p! 71
Tractor
1 ha or less 1 18 19 2n 21 25 25 25
1.1 %o 3.0 S 13 16 21 29 21 32 32
over 3 ha 3 27 39 L8 56 63 T p!
Mechanical thresher
1 ha or less 0 0 1 1 1 1 1 1
1.1 to 3.0 8 12 15 22 31 32 33 33
over 3 ha 9 21 30 35 39 k1 Lk Ly

Source: IRRI (1978a), p. 91.
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Purther justification of this last assertion is provided by the
results of Hart's (197R) Indonesian study. The land farmed by all farm-
size classes in the study village was virtually homogenous in quaiity,
yet llart's data (Table 3) indicate that the smallest farms apply 76 per-
cent more labor per hectare than the largest farms and obtain nearly 60
percent higher yields. This is consistent with the results from other
Asian sites, wvhich shov that small farmers apply their abundant labor
intensively in order to maximize output per hectare, and are receptive

to technology which permits them to achieve higher yislds in this manner.
Constraints to the Adoption of llew Tech iclogy

Yields achieved on experiment station test plots are considerably
higher than those realized in farmers' fields. It may be unrealistic to
exoress test-plot performance as a target; however, it is important to
consider factors which bear on the gap between what is technically feasi-
ble and farm-level performance. Quantification of components of the yield
gar, and ascertiining a target which farmers might realistically be
expected to reach, are extremeiy difficult.

While it is easy to understand the frustration of national planners
attempting to increase rice production, it seems that expectations are
frequently pitched too high, Most research to date has concentrated on
improving rice technology for areas with good water contrcl, while less
progress has been made for lowland, rainfed, upland or deep water rice.
Thus, only in those countries where irrigated riceland represents w
substantial proportion of the total rice-growing area can large increases

in yield and input use be expected.
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TABLE 3—Labor Input® and Yields by Farm Size in Rice Production

Preharvest Activities, Village A, Central Java, Indonesia
(Wet Season in 1975-76)

Farm Size Classifications (hectares)

A B C D )
>100 050-099 030-oh9 019-029 <019
Average area (hectares) 3.147 0.676 0,377 0.271 0.118
Absolute labor input
ihours’
Female: Family ko Ls 54 87 65
Hired 1 211 109 12 21
Total 1289 256 163 159 92
Male: Family 127 88 135 119 68
Hired 1335 21 N _bo 17
Total 1k62 298 219 168 8s
Total absolute labor 2111 554 382 327 177
Labor 1 t per hectare
Ehourss
Female: Family 20 66 143 354 Lss
Hired 360 306 306 266 233
Total 380 372 L9 620 688
Male: Family 70 133 383 Ls6 659
Hired 374 296 22 180 1
Total LLL 429 36% 636 73%
Total labor input per
hectare 824 801 1055 1256 1Lsh
Yield per hectare
(tons of wet paddy) 1.965 2.318 2.220 2.5L46 3.123
No. of observations 6 13 13 11 17

Source: Hart (1973), p. 1h3.

EJA female labor day (transplacting and weeding) is between four and five hours,

vhereas the average male labor day is seven hours. Labor data exclude super-
visory work and travelling time. They also exclude activities such as pro-
tecting the cron from birds in the period before the harvest and oreparing
food for laborers.
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Even in the well-irrigated areas to which the new technology is
adapted, it appears that there may be a serious danger of overestimating
potential. This is suggested by the results of an interesting research
program conducted by IRRI in South and Southeast Asian countries (IRRI,
1975; Herdt, 1976). This research was conducted in irrigated areas where
all farmers employed MV, where rice was the main or only crop and vhere
husbandry practices could be c-—sidered zrogrecssive. The research was
carried out in farmers' fields and was designed, (1) to test the contribu-
tions to yields attributable to the use of fertilizer, insecticide and
weed control, (2) to estimate the economic optimum use of these inputs,
snd (3) through surveys accompanving the field experiments, to determine
the reasons why farmers' use of inputs was below the cconomic optimum.

It was found that hipgh input apnlications on fields led to lower yields
than those of experiment stations, due to differences in environment and
to nontransferabil®#ty of the technolory.

There were significant differences depending on the season. In the
vet season, only comparatively rnodest increases could be made by increasing
the levels of the three inputs, the average potential yield rmain being
0.9 metric tons per hectare, with a range from 0.1 to 2.0 (Table h). In
the dry season, larper notential yie!i pains were possible, with an
average of 1.5 metric tons per hectare and a range of 0.L +to 2.2 (Table 5).
It should be noted that due to a neculiarity in the definitions used, the
maximum attsinable dry-season yieclds at several centers werec significantly
higher then the "potential" levels. levertheless, these maximum yields
are less dramatic than exneriment station results might sugeest were
possible., A most significant finding is that a2t many study sites it

would have heen unecononmic for furmers to have increased input anplication



TABLE h—lct Season: lMeasvred Potential Rice Y1e1d5/. Actual Yield, Yield G-pk/ and Contridution of Three Types
of Inputs in Fxperiments on Farmers' Flelds, Selected Asian Sites, 197k-T5
— Yield Coptribution of
Trials Parners ! Weed Insect
Location Year (no.) Actual Potential Gap FPertilizer Control Control Residual
----------------- ~ - (t/nectare)- -~ - - - - L . L L ... __.__._

Philippines
Indonesia

Subang 1975 ] 2.2 2.4 0.2 0.1 =0,1 1.3 -0.1
Bang;adash

Joydebpur 19765/ Q 2.7 2.8 0.1 0.1 0.1 0.1 0
Sri Lanksa

firitale 1975/76 k 2.9 L,0 1.1 0.2 0.2 0.8 0.1 x

ve)

Philiggines

Rueva FeiJa 1975 11 3.2 3.9 0.7 0.3 0.1 0.2 C.1

Laguna 19Tk 10 3.6 5.6 2.0 1.1 0.3 0.8 0,2

Lﬂ-gun.- 1075 20 306 503 1.7 ooT 003 007 9

Camarines

Sur 1975 6 3.6 L, 6 1.0 O.4 0.1 0.6 ~0.1

“hatland

Sumn Bu,ri IQT'J 3 307 501 1." 007 003 003 0.1

Supan Bui‘i 1975 7 3.9 ".6 0.7 005 o.l 002 -0.1
+ndonesia

Yoryakarta 19T4/75 3 h.2 L7 0.5 0.7 0,1 -0.1 0
Taiwvan

Taichung 1975 3 5.F 6.6 1.0 0.5 0.2 0.1 0.2

Source: Herdt (1976), table k.

Q/The high innut packages which produced the
been applied with positive marginal yield.

/
h-'T‘nis refers to vield gap IT.

y
- F
= Aus season,

potential yields were not in all cas
Thus potential in this case is not

es the highest input packages which could have

strictly equivalent to maximum attainadle yield,



TAJLE 5—=="rv Jenson: ‘lessured Potential Rice Yieldg/. Actual Yield, Yield ﬁnpgf and Contribution of Three Types
of inpu%ts in Zxperiments on Farmers' Fields, Sclected Asian Sites, 1775-T6

Yield Contiribution of
Trinlsg Farmers' Weed Insect
“oeation Venr (ro.? Actunl Potential Sup Fertilizer Control Control Residual
-------------------- (t/hectare)= = = = = = = ¢ & & 0 0 0 c e o~

Inlcresia

Yaorvakarta 1075 » LA 3.0 1.3 1.1 2.4 -2.3 =0.4

“ubanse 1174 2 3.1 3.5 2.4 N.3 2.] J 0
Annrladesh ,

“ordebnur 1075/ 7~ I3 1.5 5.0 1.7 1.3 9.k HA 2
Ph-iinnines

‘amarines Sur 1074 a 3.3 L. A 1.5 1.3 0.1 9.2 -0.1

‘amarines Sur 1075 ? 3.0 5.h 1.7 1.1 0.1 2.4 2.1
Thniland

unan Burd 107 7 Lol 3 2. 1.5 2.5 0.3 0.1
Pa-linnines

“rieva Feija 1074 2} o? A2 2.0 1.3 0.3 0.6 -0.2

“ueva Eciia 1075 3 h,3 5.2 n.9 2.2 0.9 0.2 0

!aruna 197/ 12 hol 6.1 1.7 1.0 0.2 0.% -0.1

> wuna 1978 s] S. Tl 1.8 1.3 0.2 1.2 0.1
:‘_1_1_ wan

“aichunge 174 k) 6.2 7.0 0.8 0.5 0.2 N.1 0

Source: Herdt (1977), table 5.

/
& ‘Le hirh inout nackages which produced the notential
have been annlied with positive marpinal yield.
utttinable yield.

E/Thin refers to vield rap II,

e/, -
= Yoro Season.

yields were not in ail cases the highest input packages which could

Thus potential in this case is not strictly equivalent to maximum

oL
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to the level required to realize maximum yields. This is shown clearly
and indicates that the returns maximizing input levels were generally
lower than those reyuired to maximize yield per hectare (Table 6). In
the vet season it appears that use of inputs was not markedly below the
economic optimum. Ferme»s used inputs at an economically rational level,
rather than striving for maximum yields through high levels of input use.
In the diy season the highest inp.t levels were ezonomically Justified

in 5 of the 8 areas studied.

It should be recognized that the rice acreage in the dry season is
appreciably smaller t)an that in the wet seasor and that increases in
dry seeson yields will have only a comparatively small effect on annual
average rice yields. It is estimated that for the period 1$70-75, only
7.l percent of the rice acreage of all Asian countries was double cropped
in the dry seeson. Of an estimated total rice area of 78.3 million
hec%ares, only 5.3 million were double cropped with rice.

It should be observed that though the potential for increased
yields is greatest for the dry season, it is still comparatively small
{Table 7). The second crop can be taken as being equivalent to the dry
season irrigated acreage. On this basis it can be estimated that for
the 11 countries listed, the dry season irrigated acreage amouated to
only 2 percent of the wet Season irrigated acreage. The same data
also show clearly that Lhe ontimal habitat for MV - irrigated iand -
comprises only 3 pervent of the rice-growing area in the wet season.

The dominant land category is rainfed, which accounts for 51 percent of
the wet season area, It is clear, therefore, that further research to

develop superior technology for growing rainfed rice is likely to



TAHLE A—Increased Pro’it and Rice Yield of Alternative Input Management Packages Compared to Farmers'
Practices, “rom Experimenta c.n Farmers!' Fiells., Selected Asian Sites, 197L-T6

Increased nat Return pe. Hectare Over

— Farmers Practices Increased Yield
At Max
Trials a/ Net v/ At Max.
Location Year (no.) Units M= M3 ML MS Return~ Yield

- = =(t/hectare) - - -
Wet Seasons

Philippines

Nueva Feila 1074 11 Pezo g3t -358 ~902 =2053 9.2 0.7

Yueva Ecijla 1975 11 Peso a5 146 -178 -256 0.2 1.2

Laguna 1975 5 reso -8h1 =1751 ~1262 =1056 G 1.3

Camarines Sur 1975 6 Peso 381 658 =158 ~84F 1.1 1.1
“hailand

Supan 3Buri 197h 3 Bhat 336 a36 ~5L0 -2281 0.9 il

Supan Bur{ 1975 6 Bhat ~k22 -1023 ~3034 -Lné 0 2.4
Indonesia

Yogyakarte 1074 3 Rupfah ~1knnn 11330 -1660 10650 0.5 1.0
Sri Lanka

Giritale 1075 y Rupecs 1528 1399 829 As5 0.5 1.2

Dry Seasons

hilippines

Yueva Fclilna 1075 3 Peso -L8e -522 280 357 2.1 2.1

Nueva Scija 177h 9 Peso -y H20 1748 1864 2.3 2.3

Lasuna 1975 9 Peso 90 ~666 -65 ~T68 0 1.5

f,azuna 1976 7 Peso af 1045 1206 2153 2.1 2.1

Tamarines Sur 117« 3 Peso -£74 177 7 =191 1.5 2.0

Canarines Sur 1274 5 Peso a/ 283 221 561 1.8 1.4
Thatland

Supan Suri 1175 7 Bhat 365 LAn =1167 <1455 1.1 2.2
‘ndonesin

Yogyakarsa 1175 . Rupiah 22000 51000 8n000 157000 2.7 2.7

Source: Herdt (1976), Table 7.
lH?. M3, 'th and "M% are increasingly hirher combinations of input management packases.
E/'lr.\t.e that for the dry season at the majority of centers the economic optimum yield increase exceeds the yield gap shown in

table TIT.11. At aeveral centers this may partly reflect a change in nample size, but in general is due to the point raised
in footnote (a) in tables IIT.1n and III.11,

el



TABLE T--Estimates of the Proportion of Rice Area in Five Major
Environmental Categories, 11 Asian Countries, 1970-75

Total Rice Proportion of Areas
Country Area a/ Irrigated Rainfed Upland Deep-vater Second
Crop
000 ha = | = = ¢ ;¢ ;o e f o - m - - - - percent= = = = = ¢ @ o - e c o - -
India 37,755 Lo 50 5 5 5
Bangladesh 9,766 16 39 19 26 10
Inconesia 8,482 L7 i 17 | 19
Thailand 7,037 11 80 2 T 2
Burma L,985 17 81 1 1 1
Philippines 3,488 k1 48 1 0 14
an

Vietn 2,713 15 60 5 20 5
Pakistan 1,518 100 0 0 0 0
Nepal 1,200 16 76 9 0
Malaysia (W) T 7 2n 3 0 50
Sri Lanka 60l 61 37 2 0 25

Source: Herdt (1976), Table 1.

5/1970-7h average area, FAO data.
b/

= Former South Vietnam

EL
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contribute most significantly to 1lifting constraints to the turther
adoption of modern inputs in rice production,

The dominant reasons for the lowv level of input adoption revealed
by the IRRI study were poor water control, lack of knowledge, infrequent
extension contact, difficulties in obtaining credit and problems of
obtaining inputs on time. It is important to note that these constraints
are largely outside the control of farmers and do not imply inefficiency
or ineptitude on their part. It is, however, within the realm of policy
to expand credit facilities, increase extension services and improve the
input supply system, although the IRRI research suggests that the returns
to such policy developments may be modest.

Though the IRRI research did not explore constraints to the adoption
of MV, this asvect was examined by Fachico (1979), in a study of the
middle hills of Nepal. Pachico's research concentrated on the factors
determining the oroportion of the wet season lowland rice acreage allo-
cated to each of three rice varieties - Taichin, a nitrogen-responsive
dwvarf variety; Pokhareli, a comparatively high-yielding HNepalese variety;
and Thapachinia, formerly the most commonly grown local variety. Of
these, Taichin is the highest yielding, though it is more difficult and
time-consuming to thresh than the lower yielding Pokhareli. Taichin's
slightly shorter growing season also makes it an attractive variety, off-
setting the fact that it has somewvhat poorer taste and cooking qualities.
Pokhareli requires more transplanting labor than Taichin, and the Pokhareli
plants are frequently bound together before harvest to prevent lodging.
This practice amplifies labor requirements before and during the harvest
period. The seascnal labor requirement profiles of the two main varie-

ties are therefore distinctly different. Thapachinia, the local variety,
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has markedly lover vields than Pokhareli, but it aiso has a much shorter
groving season and excellent cooking qualities. As a consequence of the
interaction of these varietal differences, a place exists for each of the
varieties within the system, although Taichin is dominant. The complexity
of the interactions can be 1llustrated vith three points: (1) the higher
vielding Taichin is preferred by small farmners operating close to sub-
sistence, but with adequate family labor to cover the harvest peak,

(2) 1arger farmers, who must hire labor, react to the cost and diffisulty
of obtaining harvest labor by growing a relatively high proportion of
Pokhareli, which has a lover harvest labor requirement than Taichin,

and (3) larger farmers combine a higher proportion of Thapachinia with
the other two varieties becausc its early maturation spreads the harvest
labor peak, and it supplies ’‘resh rice at an earlier date for festiwvals,
These findings give an indication of the constraints that exist toc the
introduction of a newv variety, such as Taichin, into an existing farming
svstem, Such a system operates within certain patterns of labor availa-
bility and food needs, witich dictate the use of a combination of varieties
rather than one single varicty, and so represents constraints to the com-
plete adootion of any new high-vielding varieties.

It has already been noted that the economically optimum level of
input use i3 sometimes lowver the- mipght have been expected and that
economic considerations impede the adoption of technology. However, the
econonic optimum is a function of the price of rice, the prices of inputs
and the cost of credit. 1n many cases these are largely determined by
agriculturel and industriel pricing policy, and as has been reported,
these prices d» appear * , be discernably related to the levels of adoption

of the nevw tech:iology. Thus, the economic constraints to sdoption
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perceived by farmers are to a iarge extent determined by policymakers,
and are outside the control of farmers.

The Hart (1979) and Ranade (1977) studies used production function
analysis to examine economic and technical efficiency in the use of
factors of production. Their findings are of greatest interest relative
to the use of labor, Hart found that with respect to labor, larger
farms tend to operate at a point vhich is suboptimal in terms of profit
maximization, Her empirical rzsults cast doubt on the presumption that
very small farms tend to be inefficient and suggest, in fact, the oppo-
site. The analysis also indicated that the marginal value product of
rice labor in this Indonesian village is far from zero. In the case of
activities performed by males, increasing labor inputs per hectare did
not decreagse th: marginal value product of labor, whereas it did produce
significantly higher yields.

In the Philippines, Ranade found that farmers using traditional
technology operaied at the optimum level for labor use, given their
supply of land. It was concluded that laborers were not paid less than
their marginal nroduct on either traditional or mechanized farms, The
analysis showved that modern technology was both land and labor-saving;
the lancd-saving bias substantially outweighed the labor-saving bias. In
both areas, production function analysis bore out the conclusion that
farmers vere rational in their use of labor in combination with availa-

by

ble land =wa other inputs.

;/Interested readers will find a specialized bibliography concerning
constraints to improved rice yields in Asia on pages 104, 105 and 106,



The Effects of Technology on Incone,
Bmployment and Pactor Returns

Clearly the nev rice technology should not be examined as if it
vere an indivisible whole but rather the separate components of that
technology must be studied. With survey data, it is generally too diffi-
cult to disentangle the separate effects of new varieties, fertilizers,
tractors, pumpsets etc., and some compronise is necessary. Such compro-
mises were adopnted by Ranade (1977) and Doraswamy (1979) in their studies
of the impact of technological change in the Philippines and India. In
Ranade's study of Laguna and Central Luzon, the combined effect o’ the
adopted packae of technology on employment, and the revenue accruing tc
the various Zactors of production, as well as the different socioeconomic
classes, were examined. In addition, there was extensive analyvsis of
the effects of tractors and mechanical threshers, plus some nartial
results for the effects of irrigation and the use of chemicals.

In Doraswanmy's study of “hittoor District, India, attention was
focused princinally upon the effects of mechanization (tractors) on
employment, out, 1t and cronning natterns. Doraswamy's study is especially
interestinn in this latter resard, for unlike the studies by IRZI and
those by Ranade (1777) and Hart (1978), which took place in areas vhere
rice wvas virtually the sole crop, the Chittoor District studr examined
a situation where rice was only one 0” a number of majJor crons (4he
others heine surar cane, rroundnut and cther grains), thus rernitting
analysis of the effect of “ractors unon cronping patterns and intensity.

Ranade's results for the Philinpines confirmed that in irrigated

areas, farmers adoptinm MV and fertilizers can expect marked increases in
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both yields and net returns. In fact, over the study period it appears
that the adoption of these inputs increased average yields by up to 50
percent and benefited all participants: landlords, tenants and landless
laborers. It was determined that there were positive returns to the
factors of production themselves. That is, it was economically rational
to use fertilizer, insecticides nnd herbicides. The distribution of the
additional output between the different factors and the different par=-
ticinants was by no means equal. This, however, was due in part to a
highly effective land reform scheme carried through in the Philippines,
which disadvantared landlords and favored operators.

In the Philipnines it was expected that MV, fertilizer and irrigation
would have sipnificant outnut-increasing effects; this is entirely con-
sistent witn other survev results, including those published by IRRI.
Ranade's findinrs with respect to the impact of nechanization can be
swmarized as follows:

1) There is no evidence to susrest that the use of tractors or
rnechanical threshers had a nositive effect on rice yields.

2) Tractors in the Philipnine study were not employved in activities
other than land nrenaration and they substituted for labor,
mainly ‘rom ‘he overator's family, in this task. The reduction
of lahor denan! for this <ask on tractor-using farms tended to
be more than offset hy increased demand for labor (mainly hired)
in nlanting, weedins and harvesting. Hone of these laster effects,
however, can he atiributed to the use of tractors. The first two
were prohably due o improved husbandry practices such as the
alontion of strairht-line nlanting and row-byv-row weeding; nnd

since there wvas no evidence that ‘ractor-using farms had higher
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Yields, the reason for the latter effect is unclear.

3) Since hired labor constituted a high proportion of harvesting
and threshing labor, the employment effect of threshers fell
mainly on hired labor. This contrasts with the effects of
tractors, and suggests that the effects of threshers upon income
distribution may be much iess desirabie socia..y than those of
tractors.

L) In Central Luzon, the shares of operators and operators' residuals
were appreciably higher on farms employing tractors than on non-
mechanized farms,

5) The use of threshers was associated with operators' shares and
operators' residuals even higher than those on farms using trac-
tors only. This suggested the existence of a strong private
incentive for the adoption of threshers in Central Luzon, agaiust
vhich the social cost of lob displacement must be set in per-
svective.

6) As a result of changes in the labor task composition due to
mechanization, average wage rates were lower on tractor using
farns than on nontractorci farms, and even lover on farms
employing mechanical throshers. From the stundpoint of the wel-
fare of hired laborers, t%:is is a most interesting finding which
does not appear to have been considered in other studies.

Doraswvamy's results for the impact of tractor use in Chittoor
District, India are very similar to the Philippines. Again, tractor use
in erop production wvas found to be almost exclusively confined to the
plowing operation. Hence the only crop operation in which tractor use

vas found to sipgnificantly affect (reduce) labor demand was plowing and,



since nlowing labor constituted an average of only 5 vercent of labor
demand, the effect on the total lador required for any particular crop
was small. ™e nossibilisy therefore, was that the main effect of tractor
use on lahor demand might be to chanre the composition of crops nroduced
and o increase the vroportion of those requirins more labor.

An interes+ing analytical technique was conducted to test tuis
hrrothesis, with the expectation that if the use of tracters for »lowing
shoved any effects on cronning patterns it would be for one »f two
reasons: (1) Because of its effect on timeliness, it mipght nermit
expansion of the acrease of crops with a short nlowing to sowinr interval -
primarily paddr on wvet land and groundnut on dry land, and peraii expan-
sion of crops which are hichly specific with resnect to nlantink date -
this anplies ~hiefly to groundnut on wet land, 8¢ f9° L.zanoe: [t reauces
labor ant bullock reiuirenents for nlowin;’, it mipht permit expansion of
the acrenre of naddy, which has an especially hish demand lor plowinrm
tine. A third effect mirhit also have heen exnected: the possibility
that acreare used to nroduce forare for draft animals would Le freed for
the production of other crops. This was not the case. Cinc: in the
study site i-aft animnls were fed larrely on rrain studbblie, there was,
therefore, little farare acreace to disvlace. Tt was anticipated that
anv crop effects of nechanization would show up largely in increased
paddy and groundnut acreages. This in fuct was what the statistical
analvsis showed, but the effects were undranatic and in several cases not
signi®icant.

"he main results of this analvsis can be sunmarized ns follows:

1)In rencornl, the net effect of tractor use on plowing labor demand
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wvas negative; the change to crops requiring more plowing labor was
outweighed by the displacement of labor in the plowving operation.

2)The main crop effect associated with tractor use on labor demand
wvas found in all nonplowing operations, and this was positive in
most cases. The largest of these effects was found to be on
tractor-hiring (vs. owning) farms. The increase was 28 percent
on farms owning tractors and 70 percent on farms hiring tractors.

3)0ne of the: notable features of the results was that from the point
of view of increasing hired labor demand, the hire of tractors
wvas more favorable than ownership, since farms hiring tractors
used then more sparingly than the owning farms.

4)If the four Indian sites are aggregated, it appears that tractor
hiring was associated with some increase in total (plowing and
nonplowing) labor, but the effect was not marked. No such con-
clusion is possible for tractor ownership.

5)In viev of the difficulty which is usually encountered in sepa-
rating the employment effects on tractorization from (the inde-
Pendent) yield effects, it is worth noting that Doraswamy's
procedure successfully differenticted the separate effects.

The results obtained by Ranade (1977) and Doraswamy (1979) confirm

that tractors are not necessary for increased rice output in the areas

studied. They also fit into the pattern of results presented by

Binswanger (1978) in his recent review of over one hundred studies of the

effects of tractors in South Asia. le concluded that:

The tractor surveys fail to provide evidence that
tractcrs are responsible for substantial increases in
intensity, ylelds, tfmeliness an< ;ross returns on



82

farms in India, Pakisten and llepal., At best, such bene-
fits may exist but are so small that they cannct be de-
tected and statistically sunported. . . . Indeed the
fairly consistent view emerging from the surveys largely
supnorts the view that tractors are substitutes for labor
and bullock pover, and thus implies that, at existing
and constant wares and bullock costs, tractors fail to
be & strong enrine of prowth. They would gein such a
role only under rapidly rising prices of those factors
of production which they have the notential to replace.
(Binswanger, 1973, p. T3).

The results could be internreted as indicating that tractor mechani-
zation is neutral in a rice-based econory; however, this conclusion must
he tempered by two additional considerations. First, at present tne use
of tractors anpears to be orimarily confined to plowing. It can only be
agssumed that in order to make hetter use of tractors, the range of activi-
ties in which they are emnloyed must increase, with a resultant increase
in labor displacement. OTecond, althourh adoption of tractors may not
appear to reduce the demand for hired labor in the areas studied, the
sunply of hired labor has increased ranidlv as a consequence of popula-

tion growth. Thus, to the extent that tractor use has retarded growth in

labor demand it has important social implications.

The Econonic Condition and Behavior of Differing

Socioecononic Classes

The distributional impact of technological change upon different
socioeconomic classes is conditioned by 1) anr scale biases in that tech-
nology, 2) any biases in the institutions involved in the factor and prod-
uct markets, and 2) by diferences in the economic behavior and reactions
of the different socioeconomic classes. This latter topic has been the
object of an in-depth study by Hart (1978) in Indonesia, with comple-

mentary findings emerping {rom the other 3tudies, The research findings
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provide a valuable background for any consideration of distributional
issues reluting to rice technology. Hari's study illuminates the marked
differences in the capacities of the different classes to advance them-
selves, by demonstrating the relative lack of derendence of the richer
nembers of the rural community upon tne poorer. art's analysis indi-
cates that sccial and technical chanres are veakering the dependency
betwveen classes,

Three classes of households were identified in the Indonesian
village. These classes were based on ownership of land sufficient to
gererate various levels of income. "he poverty level is defined as
inconme equivalent %o the value of 320 kn milled rice pner person and sub-
sistence as an ircome equal to 1597 kr nilled rice per person - the
quantity necessary to meet basic staple food requirements. Class I
households were those with adequate land to rroduce income eruivalent to
or gr..ter than 307 kg ver person. Class II households were hose with
sufficient assets to enable vLroduction in excess of the staple food
requiremert of 150 kg milled rice per consumer, while Class III households
were those controlling insuficient assets to meet oven staple food
needs., The percenteges of households in each of these classes were
approximately 24, 33, a.d U3 percent, respectively. Given that the
principal productive asset determining asset status was arricultural land
controllud, {4 is evident that the largest class, Class III, consisted
essentially of landless families who had to rind wage emplovment or some
role in the informel sector to attain even subsistence levels of con-
sumption. While a further third of households operated small amounts of

land and generated sufficient own-p* nduction to cover subsistence needs,
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they also needed to find employment in order to aciieve the poverty
standard of consumption.

Hart ohserved major interclass differences in employmen: patterns,
and the nature and extent of these differences is particularly interesting.
In terms of hours worked, clas, differences were found tc have the least
effect upon men, for whom only & small direct relationship was noted
betwecen hours worked and class. HNaturally, hovever, the nature of adult
male employment differed greatly with asset status, with men from Class I
snending 87 vercent of their time working with their own assets, while
men fron Class IIT spent 01 percent of their income-earning time in wnge
ennloynent (Table 3).

lowever, in terms of income earning contribution, the main impact of
class was revealerd in the econcnmic role of women and children vhose con-
trihution increased substantially as asset status declined. Indeed, in
the reorest families there was surprisingly little difference on average,
between he :otal working hours of anr tyne of family member over nine
vears of aFge. Roys in Class III were recorded as averaging 1,368 hours
of work per year, mirls 1,751 hours, womer. 2,342 hours, and men 2,374
hours. This contrasts with the comparable flgures for the richer Class I
househoids of boys/ L%, rirls/h33, women/2,713, and men/2,AAT hours,
resnectively., Thus woren and children in families with little land were
forced to participate more cxtensively in income earning activities. It
is important to add that :fespite %heir efforts, the average Ziass III
household only achieved an averare income of 2TL kg milled rice equivalent
per consumer, wvhich was below the 30" kg noverty level. Moreover, because
of their need to find a relatively sure source of income, members of poor

families (narticularly women and children) exhibited a tendency to accept


http:inco*.me

TABLE R--Average liours ‘orked per Year st Different Job Typos, by Clasgs, Sex and Age, Village A,

Centril Java, Indonesia, 1975.

Hours Hours Hours Average Hours per Person

per by by Persons Girls Women Boys Men

Job Type Class Household Femnles Mnles 10 yrs 10-15 15 10=-15 15
dvn Productiont’ 1 3,A13 101 3,102 1,0L8 Ly 2up 508 2,266
2 1,567 240 1,327 431 Ly 183 L3r 839

b/ 3 e Io! 50 240 02 17 L6 178 14)
Tradine— 1 61% NS 153 17 o 365 0 108
2 I 458 30 122 L3 325 36 1

v/ 3 237 170 A7 75 S 132 1L 56

Wage Labor—= 1 552 elort) 3310 157 sy 158 52 299
? 2,798 QQh 1,802 M b16 6Ll 304 1,291

b/ 3 ki, 18L 1,084 2,181 1,290 1,168 1,202 554 1,706
Gatherinme= 1 65 kg 20 19 23 28 22 5
” 31 20 117 9k 172 97 97 L5

b/ 3 NS 217 19). 147 169 162 124 120

Ocean Fishing— 1 29 - et} 9 - - 32 9
? SAR2 - 5AD 160 - - k21 265

3 53K - 536 169 - - Lé1 290

511 Income 1 5,NTh 1,050 L 02k 1,400 121 797 614 2,577
Earning b/ 2 5,736 1,h78 3,858] 1,578 675 1,26 1,290 2,bh]
Act1v1t1e§7 3 5,703 2,h99 3,21k 1,773 1,359 1,542 1,331 2,313
Housework— 1 1,012 1,A6A 1hs L99 362 1,216 3 90
? 1,539 1,hh3 146 437 438 1,003 57 82

b/ 3 1,25k 1,173 80 390 392 800 37 51

All Activities— 1 f,884 2,716 L,169 1,899 483 2,013 6Ls 2,657
o 7,325 3,371 ), 004 2,015 1,113 2,249 1,347 2,522

3 5,957 3,72 3,P0h 2,163 1,751 2,342 1,368 2,374

Travel to and 1 T13 126 S87 nc nc ne nc nc
from wvork 2 123 200 hol ne ne nc nc ne
3 a9n " 399 nc ne ne ne ne

Source: Hart (1771), pp. 12k, 126, 12A,

Q/Hours per nmale < 19,

E/Including travellin~ time.

ne. not calculated.

L1
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lov wages in return for some security of employment. These and related
findings assume particulur significance within the context of Hart's study,
since they support the main conclusion of her theoretical model thut house-
holds with no or few productive assets will be forced by survival con-
siderations to narticipate continually in the labor market, even if this
involves working lonrg hours for very low returns. It is also significant
that it wvas women, elderly males and children who nrovided this anchor
role for the household economy leaving mer, who had a wider range of
income earning ovvortunities, to participate in higher return employment.
in striking contrast, ownership of even very small amounts of land allowed
household production of rice at a subsistence minimum, thereby making it
unnecessary for women of Class II households to participate as much in
low-wage contract labor.

There is a further noteworthy economic dimension to the extensive
participation by the 117 to 15 year-olds in Class III hcuseholds in the
labor market; it restricts their atsendance at school, thereby limiting
any ovportunities to escape from their noor circumstances through educa-
tion. Thus, they are effe:tively caught in a low-income trap. This is
reinforced when 1t is noted that Hart observed that even children below
17 vears of age plaved an indirect but important role in the economy
of the poorest households. In the poorest households, children between
the ares of / an1 9 were .esponsible for looking after younger siblings
in order o free mothers for paid employnent.

The overriding imnression presented by Hart's study is of family
nenbers forming in an integrated vork tean, with individuals adopting
roles vhich permit the familv, as a unit, to maximize income and security

of work. Furthermore, thec observations support the theoretical hypothesis
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that this behavicr i1s dictated by poverty and that the degree of coordina-
tion within fawmilies declines as their productive asset base increases.

It 1s also worth noting that the conclusion regarding the economic
role of women and children within the family is also supported from an
entirely different standpoint by a hypothesis proposed by Doraswamy (1979),
in his study of mechanization in Chittoor District, India. The situation
there is essentially one of a much higher level of affluence than that found
in Indonesia, and is one in which educational levels are higher, Rased on
cross-farn analysis, Doraswamy hypothesizes that increased school eniollmen®
may cause increased mechanization on farms by reducing family labor availa-
bility. It does this by removing children from direct participation in
farm work, but more importantly it necessitates the withdrawal of women's
labor from the farm in order to take over the child care formerly performed
by older children.

Class differences 1in household work patterns are not solely the direct
product of asset ownership and household preference; they can also be in-
fluenced indji:-ectly by asset ownership (Hart, 1978). This is to say there
are restrictions or preferences on access to jJobs which depend upon class
(asset ownership). Hart identified a number of mechanisms for the distri-
bution of patronare in assigning available work, The overriding effect
of these was that the small land-owning households in Class II had an
advantare over the landless Ciass III households in raining access to the
emnloymenrt offered by large landowners. One result of this was the system-
atic ten.ency of vage rates paid to iass Il nmemtors to eiceed thos= for
Class III. The existence of these blases calis into serious question the

notion that in traditional rural systems, institutions exist to share work



wvith the poorest. Instead, vhat exists is a highly competitive labor

narket into which are built mechanisms which actively discriminate against

landless households.

The Influence of Technological Change on the
Labor Market and Other Institutiones

The distributional consequences of technological change are, in
part, a function of institutional arrangements in the factor markets.

This is especially true of labor markets and it is therefore important that
significant changes vere observed in the arrangements for hiring and pay-
ing harvesting labor in Indonesia and the Philippines. Harvesting labor

is the main source of wage employment for landless laborers.

A major change which has been observed in both countries is the
moving away from the traditional situation where anyone who wished to par-
ticipate in a farmer's harvest could do so in return for a predetermined
share of the harvest, to one in vhich there is reatriction on vho is per-
mitted to undertake harvest work., In addition, the changes serve to
restrict the share of the harvast viich is paid for harvesting labor.

More specifically, in Indonesia a chanfe has been observed from the tradi-
tional bawon svstem, in which harvesting was open to all, towards closed
bawon systems, in which only certain people can participate, and more
significantly “o the tebasin systiem, in vhich the landlord pays a contractor
to organi-e the harvest. These c..anres have been accompanied by a reduction
in the share of the harvest paid out to lahor, although to the extent

that yields have increased this does not necessarily signify that total pay-
ment to harvest labor has declined. In the Philippines (among other changes)
there has been a movement away from the system in which all could partici-

pate in the harvest in return for a sixth share, to a gystem in which
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vorkers must provide free weeding labor during the growing season in order
to participate in the hurvest an’ receive the one-sixth share.

Although these instvitutional changes cannot be vholly attributed to
the introduction of new rice technology, it seems entirely reasonable to
argue that it has provided a significant stimulus for them. Given that
the higher yields obtained with the new varieties are not primarily attri-
butable to harvesting labor, there is an obvious rationale for reducing the
share of production distributed to such labor. The changes noted in Indo-
nesia and the Philippines have provided an effective means of accomplish-
ing this. Of course the other major incentive for these changes has been
the growvth in the number of landless people and those with inadequate
productive resources of their own. This has swelled the supply of
harvesting labor to the point where some mechanism other than price for
rationing available work has become necessary in certain places.

It is debated by Hayami and Hajid (1978) whether or not these
institutional changes, caused in part by changing rice technology, can be
interpreted as being biased against the landless and other poor. It is
certainly conceivable that if' the price of harvesting labor were allowed to
find (fall to) its equilibriim level, total returns to labor might be lower
than in the emerging labor rationing systems. Nevertheless, these insti=-
tutional changes do represent, some breakdown of the paternalistic ethic
vhich has often been assumed to operate in rural communities. They dis-
criminnte against poor Job seekers and they represent a significant
elenent of the process vhereby economic change excludes poorer people from

its benefits.



The raising of this issue of marginalization through institutional
change and throu’: the wvay in which economic institutions and relations
operate, indicates a shortcoming in the work summarized here. In the
studies reported, no results have been obtained r:garding possible impacts
of the nev technology upon the size distribution and number of holdings,
or upon the pattern of control over land and wealth in general. Rather,
the inquiry has been from the opposite end, how the adoption of technology
i8 influenced by these factors. There is an expanding literature (especially
fer areas of Asia, vhere mechanical technology has been introduced) which
suggests that the nev technology intensifies forces leading to concentra~
tion of land ownership/control and to increasing inequality in incomes.,
The main reasons for such tendencies are thought to be attributable to the
large farm biases in factor merkcis, and this is particularly true of
credit used for the purchase of tubewells, tractors, pumps, fertilizer,
etc. If such tendencies are inherent in the new rice technology, as
authors such as firiffin (107h) argue, then any adverse distributional con-
sequences noted for the new technology in this summary would be increased.

It would be anticipated that the higher ylelds resulting from
adoption of the seed-fertilizer technology would be accompanied by in-
creased labor demand., It is here that the difficulties of disentagling
this effect from the labor demand effects of other technological changes
oresents problems. While the Cornell research does not address this issue
directly, evidence from other sources does indicate that adoption of MV
and higher fertilizer use increases labor demand, but this increase is
proportionately smaller than the increase in yields, so that laYor input

per ton of rice declines.
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Policy Implications

The research conducted by Cornell provides support for the prevailing
view that the new rice technology has had a significant positive impact
on rice yields, output and to a lesser extent, employment in South and
Southeast Azian countries. It is also apparent that there is further
Progress to be made, since the use cf modern varieties (MV) and associated
inputs could be increased in many countries. This is particularly true
since use of the associated inputs (fertilizer, insecticide and improved
weed control) are apparently beins used below economically optimum levels.,
Care must be taken not to exaggerate the notential for further development
with the current “V and technology. The main thrust of plant breeding re-
search to date has heen directed to rice varieties with high fertilizer
response on irrigated land, wvhile less research has been directed at in-
creasing potential yields for rainfed, urland and deepwater rice varieties.
The potential vields of MV are appreciably higher for the dry season irri-
gated rice crov than for the wet season crop. It should be noted that the
dry season irripated rice acrcare is relatively smail compared to vet
season irrigated acreage (Table 7). Purthermore, it was found that in the
wet season, farmers who grew 'V were applying associated inputs et levels
far closer to the economic optimum than might have been expected (Table 6).
In part, this is because the economically optimum application of inputs
from the farmer's point of view was less than the level required to maxi-
nize yields per hectare. In the dry season, it was found that the extent
to which farmers were using input levels below the economic optimum was

nore marked. The principal restrictions on this acreage are (1) that in



the colder northern latitudes in Asia the dry season is too cold and has
too short a growing season for rice, so that any second irrigated crop must
be hardier than rice (e.g., vheat), and (2) that water supplies are inade-
quate to provide irrigation for significant portions of the area during
the dry season. To lift these restrictions calls for further research to
develop cold-resistant varieties and also calls for more investment in
irrigation, vhere this can be economically Justified.

The research also indicates that farmers in Asia have been highly
receptive to the new seed fertilizer technology, have reacted rapidly and
are very canable of perceiving what is to their economic advantage. Evi-
dence of this has emerged in a number of ways. First, adoption of in-
organic fertilizer and other nev inputs had been quite extensive in some
areas prior to the drive to introduce !V. Adoption of MV has proceeded
rapidly since their introduction in 1966 and there has been & rapid
further increase in the use of other modern inputs. It is also notable
that the smallest farmers appear to have been the most avid adopters of
the seed fertilizer technolomy, applying their abundant family labor to
these and traditional inputs %t higher levels than larger farmers, and
obtaining higher yields, Indeed, the evidence supports the position that
breaking up larrer holdings will result in increased production. Certainly
the land reform carried out in the Philippines appears to have been suc-
cessful in the studv areas and to have had no adverse impact on productior.

It is particularly relevant for nolicv that the constraints causing
farmers to underemploy resources were found to be largely outside their
control, but susceotible to policy action. In some cases, significant
numbers of farmers were found to be ignorurt of the economic possibilities

of the nev technology. ‘hile from one standpoint this could be interpreted
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as a reflection on the drive and initiative of farmers, from another,

it reflects veaknesses in the institutions which disseminate technical and
economic information. Many farmers were aware, hovever, that higher re-
turns could be expected from employing more inputs. Risk (an uncontrolla-
ble factor) was one reason given as inhibiting higher input use, but from
the policy standnoint it is more significant that the cost and availability
of credit, and the physical nonavailability of inputs at times when they
were wvanted appear to have been major constraints to higher irput use.
There are economically rational reasons for not fully adopting the modern
rice varieties. Such reasons were identified by Pachico (1979) in Nepal,
and help to explain the rationale for continuing to plant some of the rice
acreage to traditional local varieties. These reasons suggest that expec-
tations about the potential penetration of MV should be tempered.

At an even higher level of policy, it shoula be observed that the
economic returns from adopting technology sre directly influenced by
political intervention in factor and product markets. It is not uncommon
to observe government agencies exhorting farmers to greater efforts, while
pursuing pricing volicies which restrict the economic returns to such
efforts. This is particularly significant in that technically feasible
rice ylelds are held up as targets, but they may exceed the economic
optimum. Changing policy-determined prices will change the economic
optimum production levels of farmers.

It should be emphasized that the modern technology being applied to
rice production is not an indivisible set of complementary inputs. It is
true that there is a very high degree of complementarity between irriga-

tion facilities, MV and inorganic fertilizers. In certain localities
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insecticides, and less frequently, mechanization may be highly productive.
From a social wvelfare standpoint, the most questionable inputs are tractors
and mechanical threshers, wvhich appear to be crucial complements only in
special situations. Tractors are being increasingly adopted in most rice
groving areas and mechanical threshers are also being used in a few
countries. The evidence, however, sugprests that in most of the areas wvhere
mechanization has occurred its impact on yields is negligible, but more
critically, mechanization has had no detectable influence on the pctential
for double :ropning in rice production. The social benefits from mechani-
zation thus anpear to be rather small, in general, although they may be
high in special circumstances.

The private benefits of mechanization are evidently high. This
appears to be especially true of threshers in the Philippines, where their
lebor-saving effect was observed 4o be large. In contrast, the labor-
savinn effect of tractors was found to be quite modest and to be confined
almost entirelv to land preparation activities, vhich account for a small
proportion of total labor demand. This contrasts with the imrpact of tractors
in vheat-growing areas of Asia, in which larger four-wheeled tractors are
being used for a wide range of cultural tasks. In the few areas of South
and Southeast Asia which still have relatively favorable land-labor ratios,
the divergence of private and social returns to these mechanical tech-
noloszfies aay be small at this stare, but in more densely populated areas
the divergence may be large, and be exacerbated by policies of cheap credit
and subsidies on inputs. In such areas, the spread of mechanical technology
should be reared to the size of social returns and policy should be

directed to reducing the gap between these and private returns.
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This last observation raises the issue of the distribution of the
benefits of the new technology, that is, of how the returns are distributed
between different socioeconomic groups. This is of particular significance
against the background of increasing rural landlessness in large parts of
Asia and the fa:t that while the economies of virtually all Asian nations
are growving, the absolute number of people living in abject poverty is
expanding.: Thus, critical issues for policy are whether additional employ-
ment for hired laborers and particularly landless laborers is created and
also of whether the new technology sets up forces leading to further con-
centration of land control and increasing landlessnz~s.

Regrettably, no complete answer to these questions is possible, but
there are a number of partial indicators which are suggestive, Corn:ll re-
search conducted in the Philippines (Ranade, 1977) concluded that all rele-
vant socioeconomic groups (landlords, onerators, hired labor and input
suppliers) have gained where the seed fertilizer package has been adopted,
although the size of these gains has heen affected by the land reform pro-
gram vhich restricts the extent to which the results can be generalized.
What is clear, however, is that the seed fertilizer technology has resulted
in higher yields and in an associated increase in total labor demand,
although labor requirements have increased at a slower rate than yields.
Hired labor demand, however, has been observed to increase at a faster
rate than that for total labor, since there appears to be a discernible
tendenc;’ for families operating larger land areas to decrease the amount of
fanily labor performed by sending their children to school, by reducing
female labor input and by diverting some male labor to other activities.
Nevertheless, the rate of increase in hired labor demand remains less than

the increase in yields.
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Hart's (1978) study in Indrnesia has provided evidence that the
landless do not benefit from Yue increase in labor demand to the same degree
as small farm operators and that large land operators exhibit a bias in
their hirirg vpolicy in favor of those owning land. This suggests important
impli ations relating to policy decisions which promote rural emplovment
through public works projects, such as construction of roads, dams or
educational facilities. rcw rural people view public works employment as
permanent or reliable. Consequently, the survival strategy of the land-
less would probably induce them to maintain established work patterns. In
contrast, self-sufficiency in rice production places smcll landowninf
households in a stronger position to accept the risk associated with this
employment. Even if the landless are willing to disregard job uncer-
tainty, there is reason to sunpose that unequal work opportunities would
operate arainst them. It therefore appears that pub.ic works projects
would be only marginalily successful in providing increased employuiers for
the landiess.

Y“hen tractors are employed in conjunction with the seed fertilizer
technolofy, the increase in labor demand is moderated somewhat. Where
threshers are employed, there is a marked saving in threshing labor on a
scale which may be sufficient to nullify the demand-increasing effect of
adopting MV with fertilizer. In addition, where machines uare employed,
there is evidence from Ranade's (1977) work in the Philippines that average
vage rates are reduced. Presumably this i1s due to the changing task compo-
sition of the work performed towards traditionally less well-~-paid tasks,
for example, weeding. This cannot be interpreted as being due to the

direct effect of mechanization on the averagr price of rural labor,
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although the wage rate has been recorded as declining in real terms in
several Asian countries, evidence that the growth of agricuitural labor
demand in rice zrowing areas in the poorer Asian countries has not kept
pace with the growth in labor supply. Undoubtedly the adoption of modern
rice varieties, fertilizer and irrigation have ameliorated this position
somevhat,

The main gains from the new technology appear to have been made by
land operators and landowners rather than by labor. This raises the
important iscrue of whether or not the iastitutions organizing the diffusion
of the technology have a built-in bias toward large land operaters and
agairst the small farmers, despite evidence that the latter tend to achieve
higher yields with the new varieties. There is algso the ancillary quarndry
of whether cr not the new technologv actually serves to heighten this bias
in some way, despite the inherent scale neutrality of modern varieties
and chemical inputs. The studies undertaken were not specifically directed
to these issues, but they have produced a number of relevant insights. In
hoth the Philippines and Indonesia, similar changes were ohserved ii the
institutions governing the harvesting of rice., From traditional systems,
in which the harvest was avallable to laborers willing to work for a tra-~
ditionally Jdetermined share of production, these changes involved & shift
te more restricied errangements of reducing the share of the harvest paid
to labor and in v.rious ways controlling access to harvesting work. It
{8 not surprising that labor's share of the harvest would be reduced,
since the higher ylelds associated with MV are not attributible to labor;
thus in part, the new technology haz provided a stimulus for the abandon-
ment of harvesting arrangements, wvhich in their original form guaranteed

the landless some rice., It should be kept in mind that preservation of
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traditional relationships is increasingly unmanageeble, due to the rapid
increarse in total labor, particulerly landless labor.

™e new technology has provided an excuse, as wvell «.s a stimulus
for erosion of patron/client relatioaships, which can be interpreted as a
breakdown in the traditional errangements of community assistance to its
poorer me=vers. The adoption of tractors and threzshers reflects something
of the same pheronenon, in that it permits farmers to overcome difficulties
in adjudicating the issue of who will be hLired in a labor-surplus situation,
and provides yvet another incentive for setiing aside traditionally recog-
nized rights. From a policy standpoint this is an undesirable secondary
consequence of the adoption of these mechenical technologiee, especially
if their social returns are small, e~1 it underscores the desirability of
pursuing policies which keep the gap between private and social returns
negligible. Noiting that the social coat of mechaniczal threshing is par-
ticularly high, Ranade swwgested the possibility of luadless laborers
forming cooperative units which, with government-backed, iov-interest ioans,
could purchase mechanicel threshers. The landleass might then capture a
portion of the private benefits accruing from the ownership of labor-
saving threshing equipment.

Althougn the key inputs of the new rice technology - water, seeds,
fertilizer and {nsecticides - are highly divisible, cun bpe supplied in
small quantities and are inherently scale neutral, it has nevertheless
been widely accepted that there is a Lias towards larger holdings in the
economic processes set off by the new technology. In par%, this is because
the means of delivering water do not always lead to equitable dictribution;
there is a minimum size of holding required to justify the acquisition of

tubewells and pump sets.



Where tractors and threshers are imnortant elements of the tech-
nology, this problem of technological indivisibility in private ownership
becones even norc acute. It 13, hovever, also evident that in certain
areas, this lar:e farm bias is reinforced in the provision of credit for
the nurchase of the divisible innuts; subsidized jovernment credit may be
available more readily and cheanly for large landowrers with extensive
holdings for colleteral,

In this situation small farmers, desvite their demonstrated indus-
triousness, may be tracped into debt situations where they are forced to
morwpane or s21l their land to larger landowners. Clearly, the new
tech.i0loy has intensified this tendency to increasing concentration of
land control by raising the returns to land and previding the incentive
to the larger economically nowerful land onerators to increase their
hoidinss., Tt i3 concluded thet strons public volicy must be formuluated in
a manner vhich wilil htuild cn the scale-neutral aspects of arricultural

technolosy and direct benefits towerd snal) farmers and landless families.,
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INTRODUCTION

Until recentl the major focus of development efforts in many poor
nations has concentrated nrimarily on increasing productive cavacity
within the arricultaral sector. Increased availability of modern in-
puts, irrimation, nrice nolicies and imorovements in the rural infri-
structure were commonlv used tools of develomment. While instrumental
in increasing overall production, these tools often bypassed two groups:
families with limited land holdings and the houseliwlds of landless
lahorers. In some lacales it can be demonstrated that the relative
economic condition of these poorest income prouns deteriorated, while
overall farm production rose.

In Brazil the Froup which has not been able to participate in overall
develorment or whose participation has been marginal constitutes a sig-
nificant proportion of the rural »opulation. There is a pausity of data
concerning not only the economic status of these families, but also the
constraints limiting improverment in their level of living. Tais lack of
data has caused manv develomment efforts to he poorly conceived or fail to
tarrcet and reach the truly needy. The research reported here is an
attempt to enhance our understandinm of the low-inccme nroblem in Brazil.
It is honed that it will orovide valuable insights relative to this prob-

len in a broader international context.
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The Study Regions

Groups desipgnated for study in Brazil included the small owner-
onerated farms, sharecroppers and landless laborers. Small farms were
those with less land than the modulo unit defined by the land Reform
Arency to provide full employment and an adequate income for a family.
This group constituted over 60 percent of 3razil's total farm labor
force and also shared the major burden of poverty in the country. In
ail, N8 households were selected for intensive surveys. The sample was
drawn from threc states of Brazil. Within the states, remions were
selected as reoresentative of the agrarian practices of noor rural nouse-
holds and incomes within that state. The states, with regional names in
parentheses follow: Sao Paulo (Vale do Riheira), Minas Gerais (Campos
das Vertentes and Zona da 'lata) and Cearez (Caninde).l/ Data from the
sanple “ouseholds were collected for the apricultural yzars 1972-T3
and 1773-7h by survey using nresiructured questionnaires.

All the resions were relatively low-income regions and to that
extent thev were not statistically renresentative of Brazilian apri-
culture, l!owever, they did represent conditions and problems of the
low-incone rriaps typical of maJor rural areas in Brazil, Also, because
of diffaren:es in locations, study of the three regions sheds light on
some o’ the imnoricrt differences in repgionnl characteristies, resource
endowments nnd azroeconomic conditions that imposc constraints on
reriocnal develonment.

The four stuly areas as represented by regions exhibited fairly

wide differences in climatic characteristics. The Vale do Ribeira

/

= See mar on vare 110.
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region receives annuaily .500-2000 mm of rainfalli vithout a pronounced dry
season. In borh Campos des Vertentes and Zona da Mata, the annual rainfuii
exceeds 1000 mm buc there is a period of about tvo month: of very .iittle
raiafai.. The Caninde region in the north has the most uniavorab.e c.imatic
conditions vith oniy 00 mm of annual rainfall coucentrated alrost entirely
in a three-month period of the year. Additionally, the distributiocn of this
ocanty rainfall in the region is highly erratic both over tim: and space.
caninde had the highest proportion (76 percent) of its tota. popuiation
.iving in rurai areas, vhile Campos das Vertentes, had Lhe .ovest (L5 per-
cent). In the other ivo regions, Vale do Ribheira had Of percert and Tona de
Mata, °7 percent. Population density vas the lovwest at 10 versous per nn
in Vaie ¢o Ribeira, wnile it was the highest (50) in Zona da Mats. For

Caninde anc Crnrmpos das Yertentes the densities ~re 18 snd 28 persons, re-

One cummon characteristic of the cropping system practiced by the small
farmers of the four regions was that subsistence crops covered a fairiy large
pcrtion of cuitivated .end. Differences vere evidenced in the nonsabsistence
or cash crop. The :important food crops in Vale do Ribeira wvere cora, rice,
teans and cassava (r.anioca). Tne cash crops ve. : confined to ho-ticuitural
crops, bananaz ana "ea. Livestock terded to be comparative.y unimportant
and vere limited most.y to sma.i-scale poultry and svine production. The
principai food crops grovn in the Zona da Mata region were corn, beans anG
rice, but coffee and cassava vere a.s5o importent. Ir Campos das Vertentes
the main food crops vere corn and beans, vhiie the principal cash crops vere
sugarcane and coffee. Addiiionailiy, cairy cattie vere important in the re-
gion. The most ccmmorn production system in Caninde invo.ved catt.e, cotton

and subsistence crops.
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Tree tenure proups were studied in each of the samnled regions:
owner operators, sharecronvers and .andless labhorers. It will be uselul
to dascribe differences hetween these tenure rrouprs. The distribut.on
of are in the samnle households disclosed intersroun and interrersionsl
differences ir the averare are of the household heads and their spouses.
Cf the three studied, the landless laborers wvere the younpgest with the
averare are of males at 19 vears in Vale do Ribeira and L2 in Campos das
Vertentes and Tona de Mata. The owner farumers were the oldest ranging
frorm W0 to 57 vears, Similarly, ase differences existed among the re-
rions with average are in the Caninde hirhest and that in Vale do
Ribeira lovest.

The educational level was extremely low in the sample with an
avevrare schooling of atou: one vear for adults. ‘The owner farmers
cenerally had more schocling than either the sharecroppers or the
laborers. In Vale do Ribeira, Carpos Jac Vertentes and Zona da Mata,
the landless laborers had a lower level nf schoolins than the owner
farmers and the sharecrconers. Anorg the renions studied the level of
schooling was the lowest in Can:inde.

Another important characteristic of the entire sample was the fact
of relativelv lerge family sizes. The owner farmers ir Caninde had T.5
gurviving children per married counle, while those in Campos das Verten-
tes and Zona da Mata ha? A.”?, and in Vale 4o Ribteira L.7 children. For
tle sharecroppers this fizure varied from 3.9 childrer in Vale do
Ribeira to 7.A in Caninde. Fhe landle¢ss households in the sample nad a
relatively smaller number of children, ranging from an averare of 3.6 for

Vale do Ribeira to %.2? “ar Campos das Vertentes and Zona da Mata. In
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terms of the number of persons actuaiiy iiving ir the households, this
vas again the highest for Caninde region vith 7.1 persons per house-
hold in the case of shurecroppers, Vhi.e it vas the .c-est in Canmpos
das Vertentes and “orna aa Mata at 5.2 persons in the case of land.ess
nouseho.ds.

The data on landho.dings indicated thut the es.erage size owned or
operated as smaii farns i muchk beiov the moduio, vhich varies from re-
gion to region based on varying environmentai factors. The average
size of a f'darm ovned by the smal. farmers in Vale do Ribeira wvas 20.6
hectares, 5..5 percent of the modulo; in Campos das Vertentes and Zona
da Mata 8.3 hectares or 22 percent of the modw.o and in Caninde 32.7
hecteres, LO percent of the modulo. Whi.e some of the sharecroppers in
Vale Jdo Ribeira, Campos das Yertentes and Zona da Mata regions owned
some land, none ir .ne Caninde region had any land of their own. The
estimated per cap’.a income revealed that the lov-income housenholds in the
Vale do Riteira region enjnyed a relatively highar :standerd of iiving than
the rest of the regions. For the year 1972-73, the lovest estimated per
capita income (US 382) wvas that of sharecroppers in the Campos das Ver-
tentes region, vhile the highest (US $180) vas that of the owvner farmers
in Vale do Ribeira in the southeast. The irndless households in Vaie
do Ribeira had the highest per capita income (US $.70). It is important
to note, hovaver, that the estimated per capita overall income for aii
of the groups in the sampie wvas extremely lowv (US $127). Because the
samp.» vas restr: -+ tc specific groups in selected regions, these in-
come figures do not represent estimates of the per capita income in agri-
culture as a vhole nor even for the sections of the country from vhich
they vere selected. On the average a person in the overall samplie of

lov-~ircome households earned an income which is less than opne fifth of
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the national averare. Thus it is felt thev renrescnt an accurate por-

traval of conditious amonr, the Hrarilian rural noor.
Tncome and Consymntion

Foverty in 3ra~il is heavily corncentrated in the agricultural
sector (Larponi, 1%77). Tn 1079 over % nercent of ¢he economically
active nonulation was emnloved in apriculture but gernerated on'y 1k ner-
cent of the Internal income in "ra:zil, FEvidence aiso shows that the
a;ricultural sector has not henefi. .d from the recent econonic boomn,
urine the 17995 the Brazilian econon experienced ranid growth. However,
the nroportion of labor emploved in arriculture deocreased from LT 4o L2
nercent of +the total, TFarmers shar of income declined from 29 %o 29

perzent which resulted in a decrease in the incume ner laborer in anri-

calture relat:ve Lo the urban sector.

Income Sources

In the 1972-73 apricultural year, net annual family income varied
from 55kN-1n22 (US) for sharecronners and landowners, rosvectively. For
salariei woriers the estirated et family income ranred from Sh0T7-737.
Although *hese figures are not particularl:r low in an absolute sense
conparod with other LNCs, they are substantially low in the 3razilian
context, where the average per capita income was UG 5730 irn .973. In
general, landowners have higher familv incomes than sharecroppers and
landless worlkers have ihe lowest incones.

The main source of income for small lanuowners and sharecroppers was
"net agricultural production" defined as the sum of sales, home consunn-

tiorn and chanpes i1n inventory of agricultural nroducts and Jivestock
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minus nurchased inputs, hired labor costs and payments for land reated or
sharecropped, For the landless workers, the salaried wora in agriculture
was the rajor source of income. All of the groups were largely dependent
on the agricultural sector and, excluding landowners in Vale do Ribeira,
received from 83 to 75 percent of the family income from it. Nonagri-
cultural emnlovment was a source of family irncome for all the groups
except temvorar workers in Campos das Vertentes. Other sources of
income included pensiors, £its from relatives, handicrafts, etc., and in

general were of limited importance.

Income Generation Model

Based on the smzll farm income generation model (Patrick and Graber,

1977), it was fourd “hat an eaditional labor equivalent of avaiiab.ie

\

labor would increase family income by an amount egual to about 20 per-
cent of the annual minimum wage. The small increase in household income
resulting from additional labor mey be partially due to the lack of com=-
vleuentery resources. However, the increase in ret household incomz
resulting from additional use of some of the other resources 'vas also
limited. For example, if the use of purchased inputs and hired labor in
renicns of Hinas Gerais were dovbled, net household income would increase
only slirhtlv more than 1N nercent. In other cases (e.;;. livestock,
machinerv and eauipment in the !linas Gerais regions) ti.. ~stimated net
returns were relatively near the real rate of iaterest and large in-
creases in the variable mirht rot be ecnnomically sound. The results of
this atudy further indicated that within regions of relatively homo-
geneous agriculture, such as Caninde or t'e regions of Minas Gerais,

landowners did receive higher incomes from the same resources than did
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sharecroppers. However, the small landcwner's income was probablyv not
sufficientiv hizher than that of a sharzcrooner to vrovide a narket rate
of inverest* on the landowmer's capital irvostment. I- Vale do Ribeira,
nrobably because of crop nattern differences, the renter-sharecronner
groun achieved greater incomes than landcowners from the same aquantity of
sesources,

“he contribution of land to net household income in Vale do Ribeira
and 'Minas Gerais imonlies a return on the ~apital invested of about 15
and A percent, resnectivelv. These rela“ively low rates of return may be
2ue to “wo factors. Firs-, the nrice of land mar te increased because
of the demand for real assets as a nedge apainst infiation. Jecond, the
nnreal:zed fawns in nroperiy val'ies were not included as a return.
However, in hctn :crions, an increase in the area croonped wouid lead to
onlv a small increase in current income. Given present “technology, labor
can only cultivate a limited amount of land and this will not provide an
income for the small farmer conparable .o that o the irban worke:r.

The adontion index used to measure knowledsc obtained from exiension
contacts anl other sources had subsiantielly sirnificnan*t ccefficients for
Vale do Ribeire and Caninde. The 'linas Gerais resions coeiTicient was
not statistically sifnificant, althoush it had a nositive sign. This
niiht have been due to intercorrelation besween purcnused iaputs and the
adoption index,

Improvin~ the functional literacy of “he small farmer would also
increase net household income in the states of 'inas Jerais and Sao
Pauwlo., If the averare household head chanred from being ahle to read
slowly and with d4ifficultv, to beinr able to read ravidly and without

difficulty, the resulis surrest net housechold income would bhe increased
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about ?N percent. However, such a chensme would involve substantial
social and private cost. Perhans the greatest effect of education is in

rreparing the next generation for nopasriculturul employment.

Income Distribution

The data on income distribution in all of Brazil (Langoni, 1973)
show two noteworthy features. First is the inequality of incomes emong
sectors, and second is the unequal distribution of inccme within the
arricultural sector., Lanroni's analy.i:; of income distribuation in Brazil
indicates that income was more unequally distributed in the tertiary and
secondary sectors than in the primary sector. For example, the Gini
coefficients for the tertiary, secondary and primary sectors were 0.5668,
N 1952, and N, 4WhN3, respectively.

inlvsis of ineore distribution in the country's primary sector
durine I741-71 shows that *he lowvest four deciles of the income Qistri-
butior increased their share of total income, while the share of the next
five deciles declined. lowever, the share of the tcp decile increased
by a larfer nmnunt than anv of the other deciles. Furtheriiore, t{he larpgest
percentare ains were attained by the ton 1 and 5 percent groups. The
averare income of the hirhest decile rroun in agriculture was over 17
times as larpge as for the lovest decile in agriculture (this differen-e
was "6 times ir the urban sector). The averare income of the too 1 per-
cent 2f the orimaryv sector increased almost 7 percent bhetween 1960 and
1970, the inrgest increase of anv groun in the primarv sector, while the
nverare income in the urbar sector increased 42 percent. The average
income nr member o° the apricultural lahor forcs: increased only lh per-

cent in she 17715, ™is emphasizes the fact that the income nroblem in
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Brazilian agriculture is two-fold. First, rural incomes are low relative
to the urhan sector. Second, the rura.-urban disparity is erouing due
to the lack of prowth in apricultural income.

Analysis of the distribution of income among rural households was
undertaken in two of the study rerions based on a subsample of households
consisting of 17k sharecropners and small owners in Caninde and 156 small
owners, sharecronpers, renters and arricultura} workers in Vale do
Ribeira.

In the Vale do Ribeira region in 10977-773, the distribution of income
anong all the sample households wus rather skewed with the top 20 vercent
¢? the househrlds accounting for ahout 3¢ percent of the income and the
lovest 20 percent of the households only O nercent of ihe income. In
the next yvear, 1973-Th, the share earned hy the households in the top 29
percent of the Vale do Ribeira study region increased markedly to L7
percent of the income. In contrast, the lowest 79 nercent of the house-
holds experienced a decline to .3 nercent. These results indicate that
in the Vale do Ribeira rerion, even amorp the small farm househoids, the
income rap between the relatively well-off farmers and the relatively
poor farmers tended to widen over the two time neriods considered.

In Caninde, the income distribution amonsm the sasble households for
the neriod 1972-73 was similar to the distribution in Vale <o Ribeira.
“he ton 2N vercent of the households earned about Ll percent of the total
inccrme while the households in the lowest two decile mroups earned only
about 11 percent of the income. There is, however, one notewoithy dif-
ference between the two sample rerions. Yheress these vercentapes varied
over time for Vale do Ribeira, they varied little for the twn time-

neriods in Caninde,
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Alrost the aame nattern of income distribution is illustrated by the
coefficients o variation and the c‘andard deviations of the loparithm of
income 2stinated for the study rezions. Both of these measures showed a
larrger increase in inentie dispersion for 5ao Paulo from 1972-T5 to 1973-
7h than the increase in income disnersion in Ceara which occurrad from
1172-77 to 19Th..T5,

e preater inen1ality in the distribution of inccme as well as the
faster rrovth aver time in this inenuality ohserved for the sample house-
holda in the s%udy rerisn of Sao Panlo may he considered from two view-
noints. Becru-e of hirher levels of economic development in the Vale do
Riheirn rerion, income levels were relativelv hirher there than in
Caninde. ‘lore immorsantlv, Yale do Riheira is closer to sources of
develonment nnd rrceth than 13 Caninde. The income rains associated
with location advartaces of provine urban-industrial centers, or of
1evelonrent a8 sch o not seen to have heen evenly distributed among
rira. -c1ten~lis,  Tn fact, as the data revealed, discrepancies in income
Aistrivition amone the samrle households in the rural region of Vale do

Riheira have increased over the two tine~neriods,

Consunpsior. ®a%terns

Par ca- itm exnern lisures estimated for 107273 varied from 3133 (US)
for shareerr~aners o “153 “or landcwners in Vale do Ribeira, while in
Caninde thesc were ©47 and 510Nk, resnectively. As expected arong low-
income houasenonlds, the larrest component. of household consumption expendi-
tires a3 “ar “ood (70-73 vercent), housinm, clothinm and other items
werc ninnr, Tn Caninde consunrtion expenditures appeared to be higher
aong the owners than anoar the sharecropners who had a relativel:r lover

level n? income. 1n the Yale Ao Ribeira region on the other hand
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consumption expenditures were about the same for sharecroppers and ownars;
the average income of these two groups was also about the same. The
proportion spent on food in both regions declined with the average level
of income. Ir Caninde, households with annual income up to $333 spent

on the average as high as 9¢ percent of their income on food as compared
with LA percent for those houscholds with incomes in the range of %1000.-
1667. For Vale do Ribeira, food expenditures were 83 percent and 62
percent for the losest and hirhest income groups, respectively.

The results of regression analysis have shown that, among the house-
holds mnalyzed, income is the largest determinaat of the level of con-~
sroption expenditures. In Sao Paulo, where the mean income is higher
than in Ceura, the average level of consumntion expeiditures tends to
be higher.

Tha analysis did not show consistent results in regerd to the effect
of the number of perszons in the household on consumption expenditures.
The coefficient of this variable was consistentiy small and statistically

nonsignificant in all the equations for Ceara,

Income: DPolicy Implications

The research suggests that a single specific barrier to higher house-
hold incomes does not exist. A number of changes would have minor impacts
on incomes, but none of the changes would result in a doubling of income,
the approximate level required by comparing land operated to the modulo.
This sugrests that government policy must ve relatively comprehensive in
coverage in order to suhstantially increase income levels of the small
farmer.,

The resuits of the estimating equations for both regions are fully

consistent in showing a strong consumpticn-income relationship, When
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income levels are alreadr low, increases in consumption can be expected.
The estinated coelficients for the income variable for both rural arcas
fully sunport this hypothesis. Ilowever, the data provide limited ~overage
of hot% time and cross sention of households. This should be reccsnized

hefore drawving reneralized conclusions.

Production Systems Technology

Resource Ffficiency

The nrnduction characteristics of lcw-income farms within the three
sanpled rerions of fArazil were similar, The Ceara (northeast) sample in-
cluled farms of up to 33 hectares in size whereas the Sao Paulo and Minas
ferais samples included only those up to about 30 hectares. As determined
bv TICRA, the land reform agency, the sizes of farms irteuded to provide
111 emnloyment and an adequate income for a family with four workers in
these areas begin at the ubper limiis of these ranges.

A low level of mechanizat’cn was prevalent. The Sao Paulc area had
a fe: Tarmers with tractors, Jeeps ani trucks, “ut for the most part, the
hoe was the pnrincipal agricultural implement used to cultivate and prepare
tand, !Most of the farms had some woultry with minor sales o egps and
poultry neat, In Ceara less tﬁnn half had cattle but the me'ority kept
swine for ‘oth familv use and sale. About two-thirds of the farmers in
the Ceara sauple kept draft animals. This perrentuge was considerably
higher in Sao Paulo (87%) and lowver in !linas Gerais where less than half
had work animals. ™his inclules horsca “or transportation as well as
draft oxen.

Ceara was selected for an in-depth comparison of efficiency in
resource use among tenure classes o o.mers, part owners and :hare

croppers (Teixeira, 1976). The production of owner operators tended to be
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more responsive to capital and labor whereas the sharecroppers' output
was more responsive to land. As expected, the part owners usually fell
between these two groups with minor exceptions.

“ne landowners' capital-lahor ratio appeared economically efficient
wvhen the price or wage rate was taken as that under the current practice
of labor puaranteed to the landowner .nder the sharecrop rental arrange-
ments (suleicao). Jn the other hand, landovners used less capital rela-~
tive to lan? than was most economically efficient under cainditions
prevalent in the sample period. Under L~ese same conditions sharecropvers
had less of both canital and land in proportion to laber than was econom-
ically efficient. Making credit and educaticn in the use of credit
available apnear feasible as policies to improve the incomes and pro-
ductivity of these farmers,

Analysis of the on-farm market for family labor irdicated, as ex-
pected, that the demand for labor for farming activities was responsive
to chenges in the imputed wage rate or return to lahor in farming. The
housenolds' supply of such labor was resvongive but inelastically so.
Owners' families tended to be more responsive than sharecroppers' families
in furnishing labor when the imputed wage rate increésed and vice versa,
Increases in nonfarm income were associated with increases in household
labor going to farm activities. Increased education appeared to lead to
high imputed wapges for land owners but not so for sharecroppers.

Possibilities for increasing farn incomes with currently used

technologies and enterprises are very linited.l/ Substantial

J'--/.‘H;udies in this area include: Graber, 1975; Garcia, 1975; Teixeira
1976; Patrick and Greber, 1977; Barbosa, 19773; Patrick and Carvalho
Filho, 1975; IPEA/INPES, 1972; Panapides and Ferreira, 1972; Cesal
and Bandeira; White and Roche; Patrick 197h; Sanders and Hollande,
107A; Carvalho, et al, 197h; Junqueira, 1973; Ferreira, 1975; Lisboa
Sobrinho, 1975; Gomes, 197h; Mapalhaes, 1971; Lima and Sanders, 1975.
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inefficlencies in resource allocations do exist an? prcnerally more family
lahor is available than can be effectively used during rost or all of the
year vea exirecrels larze chanres in resource allocations result in only
linite! chanses in the absolute level of the marginal product of labor.
Linear prosramming annlysis was used and th2 results indicate that the
nllitional income resulting from a recombination of resources with

curren*. technology is very limited.

The inahbility to obtain subhstantial increases in income by reallo-
cations of resources should not be interpreted as suggesting that farmers
not be informed of resource adjustments needed or that resource aljust-
ments should not be encourapged. Policies which encourage an outflow
of youns, peonle should reduce the long-run asnects of the income prob-
lem in arriculture. In additior to reducing the supply of labor in the
shortrun, ou“ninration will reduce the pressure for continued subdivi-

sion of holdinps.

Linear programmins studies using sample data commonly suggest that
the problens of farmers differ preatly even within the smell farmer
cateporv. For the very small farm, one with substantially less than the
modulo, excess familv labor is commonly a problem, In the Zona da Mata,
even the introduction of labor-intensive activities did not provide
employment opoortunities on the farm for the available operator and family
labor. For households in these situations, off-farm work is a critical
need as a source of income. In contrast, farms of about the modulo in
size, in both the 7Zona d= Mata and Serra Talhada in the northeast hired

additional labor during certain periods of the year to assist with various

seasonal cropp}ng operations.
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The large seasonal variations in the labor requirements for crov
activities leads to households having excess family labor during certain
veriods and facing the need to hire lahor in other neriods. This also
rnakes clear the vressure for selective mechanization observed in some
areas in which labor was generally assumed to bhe abundant. In sume in~
stances it ma¥ be nossible to expand livestock ur<ivities ¢ effec-
tively uﬁilize labor and other resources available,

Altérnative technolomies nrovide poscibilities for increasing
incones on farms of the size beins studied. In both Ceara and Minas
Gerais, properly desirmned technolory resmlted in large relative increases
in production and incomes. Some technologies which did not meet the

needs of the farms considered resul“ed in very limited increases and some-

times decreases in production and income,

Production Technologies: DPolicvy Imnlications

Considerably ereater attention shoul:? he given to the economic
evaluation of the technolorgies which annear agronomically feasihle before
they are recormended for adoption hv farmers. Ideally, these technolo-
Fles should be evaluated in a whole-farm context because of possible
deleterious interaction with other phases of the production process,
Additionel resecrch is necessary for the continual evaluation of newly
developed nroduction technolosies. Information on the economic viability
of individual practices or packapges of technology is very important for
muiding additional agronomic research as well as advising farmers. For
example, the research showineg that fertilization is not economical in the
semiarid Cenra indicates that physical scientists should emphusize

other techniques.
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Althourh pronerly deninned aiternative technology can increase the
votential income of small farmers, technology alone is not the answer.

As indi:ated oreviously, despite substantial increases in income levels,
the atsolute levels of incame are generally low in comparison with the
minimm wage. This is esvecially true for the farms which are substan-
tially smaller than the mcdulo. The effectiveness of technology can be
increased if combined with other programs such as relaxing constraints
to credit availability.

It is important for researchers and policy makers to recognize that
some farms are simply too small to provide a family with an income ecual
to the ninimum vage. Tech,ology will not nrovide an answer to their
problesa and najor investments ir an attempt to discover technology or
enterprises to solve their income problem would be futile. Tnstead,
prograns which will facilitate the transfer of these people or their
children to situations irn which their labor and otlier resourcves can b;‘.
more productive appear to offer hetter pay-offs, In some cases because
of are or other characteristics, welfare programs may be the mo3t effec-
tive and efficient means of improving the household's situation. For
the long-=1n solutiorn of *he rural poverty problem it is of crucial
inmportance to uveuid nernetuating the current situation in which the
vounser gencration is entrapped in the circumstances of the parents.

For the small farm with a more adequate resource base, new or alterna-
tive technolories and enterprises can hecome the heari of a comprehensive
program to imnrove income levels. Currently, much of the resea:ch under-

vay in Brazil is not directed specificelly at the problems of this size

farmer. This is probably not too serious a problem with much of the
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bioloriical research, but the nroblen of selective mechanization does
deserve some attention. ™he innd-savinr, lahor--usine tvpes of technolo-
ries need to be carefully evaluated to see that they do not create bottle-
necks in the production nrocess. In fact, this type of technology has the
potential to create a demand for lahor-saving technology.

Exnerinents analvziig level o fertilizer use, comparing varieties
cr the effectiveness of different chemicals ere often evaluated in is0la-
tion. Howevrer, the interaction e®fects of these technolopies, indivi-
dually or ip a nackage with the rest of the nroduction process make it
necessary to analvze the whole farm vhen atteantineg to evaluate whether a
particwiar t're of technolosy is econonical. fiven the large nwaber of
snall farms in Brazil, improverents in technolosy could have a substan-
tial impact on both rurel inccues and emnloyucnt.

Increases of 25 to 51 percen® in net incomes from use of rew
technology would be essential to alleviate the oroblems of rural poverty.
These .-1anres are very substantial but wculd not solve the problem if
such incomes cannot provide returns for labor and capital similar to that
whizh they receive in other uses., However, technology does have a zalor
role in incrwasing votential incomes of the small farmers and contributing
to th= process of overall development even thowrh it should nct be

expected to =olely resolve all the 1 *obliems.

Factcrs in Technolcgy Adontion

Production techiniques surveyed among the Brazilian small farmers
vere classified according to whether their use might be induced by land-
saving or labor-saving purposes. Furthermore, each of the techniques

in these two froups were classified according to whether they required
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investment or only current expencres. This was thought to be as rzievant
as the usual breakdown into mechanical and biochemical techniques. As
i+ turned out, the techniques requiring investment were of a mechanical
nature while those requiring only operating expenses were of a chemicel
nature, No purely biolcgical technique was considered in this study.
The mechanical tecnhniques (working animala, wractors, culitivators, etc,)
involved investment capita’ ‘lue %o the nonexistence of well-functioning
markets where the services of such factors could be rented.

The four tymes of techniques defined were: labor-saving mechsnical,
labor-saving chemical, land-saving nechanical and land-saving chemiéal.

A farmer was considered to be adopting labor-saving mechanical techniques
i{? aninal or mechanical energy was used in the land-preparation and/or
cultivation nrocess. Labor-saving chemfcal techniques vere defired if
herbicidez were used in the cultivation process, even if the ultimate
oblective i3 land cursmenting.

The farmer was considered as adopting land-saving mechanical techni-
ques if conservation practices were used to avoid erosion, e.g., building
terraces and pilantinT on level curves on the hillsides. Land-saving
chemical techniques included the use of rchemical treatment of seeds
before nlanting and/or the use of chenical fertilizers.,

Loiit analysis (Tollini, 1%77) was used to associate the adoption
of the various nroduction-techniques with location (region), type of land
tenure, education of the farmer and the use of institutional credit. The
results were statistically significant at the S-percent level witlL the
exceptirn of labor-saving mechanical techniques. However, the coefficient

o? determination for cnly one of the couations wus particularly high.
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Several observations ceme to light. A large proportion of the
Brazilian small farmers still relied on human energy and primitive pro-
cesses to carry on their agricultural nroduction ectivities. Tais prou-
portion, hovever, varied a great deal with the type of practice and was
very much affected by profitability which was releted to the oroduct and
factor markets, institutional credit, land tenure and farmers' nanage-
ment ahilities.

Considering types nf practices, it is not vossib e to afrirm without

qualifications that mechanical techniques have a higher probability of
adoption than chemical techniques. Although this is true in conjunction
with lator-saviag techniques, in conjunction with land-saving tecnniques
i+ is not uniformly true. Me-hanical techniques do have a higher proba-
hility of adoption in the northeast (Ceara), where the environnment
(physical and economica’) implies an =xtremely low, or even negstive,
return on the risky land-saving chemical techniques (Hollanda, and
Sanders, 197%5). In the scutheast (Sac Paulo and Minas Gerais), land-
saving chenical techniques have a higher rrobability of adoption than
land-saving rnechanical techniques. This difference in the adoption
pehavior of farmers in th= two areas may be the corisejuence of different
levels of investment in research and extension (Thompson, 197h).
Mueller arsues *hat mechanical nractices are more easilv-transferred and
adapted to locrl conditions than chemical practices and that the lack of
a pood research syatem may recduce the tecnnological alternatives availa-
ble to farmers. The results of this study seem to lend empirical support
to this hypothesis. Given the cron mix and the factor and product

markets in the twe areas, tre leck of a responsive research organization
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in the northeast restricted the adopnting of new technolcgy in that region.
Mechanicel techniques, being easier to adopt, are more likely to be used
than chenical techni.ues.

Education was found to substantially affezt the probability of
adoption of chemical techniques. The role of education in the adcvtion
of mechanical techniques, however, was less important. This may he
canged by the different degrees of difficulty in decoding these two types
of techniques, resclting in differences in the required management abili-
ties (Welcl:, 197n).

Al%housgh education increases the probability of adoption of tuch-
nology, and more so in the case of chemical techniques, profitability
was an essential cor2ition. The lack of profitability of chemical tech-
niques for small farms in the northeast made their probability of adopcion
nil, rerardiess ot the educational level of the farmer.

Profitability also dominated the nositive effect of institutional
credit, Credit was very importsnt for the adoontion of labzr-saving
mechanical techniques and of land-savinr chemical techniques. It also
had a small hut sisnificant effect on the adoption of labor-savinz
chemical techniques.

Surorisingly, iand ownership did not increase the probability of
adontion of anv tyne of practice. Renters and sharecreppers showed a
higher probahility of utilizing land-saving practices and of labor-saving
chemical practices. FEven for mechanical, lebor-saving practices, land

ownership did not playv any significant role in the adcption process.
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Agricultural Information Systems

The majority of the low-income farms in the sample acquired informa-
tion from informal sources such as transistor radios and newspapers; only
a small poriion of the information furnished by such sources is relevant
to production management decisions. On the other hand, only a small
fraction (less than 25 percent) of the farmers utilized ins*ituticrai and
formal sources such as the agronomists and extension wnrkers vorking with
rovernnent agencies that provide mostly production information. Share-
croppers, especially in the study areas of Ceara (northeast) and inas
Gerais (southeast), scquired much less information from these sources
than did the owmer-operators,

The fact that a vast majority of low-income farms remain outside of
the orbit of public institutions concerned with dissemination ot agri-
cultural informantion should be of concern to policy makers. The rela-
tionship or association between information acquisitjon and the charac-
teristics of “he decisicn maker and the household, including its resource
endowrents and environs under vhich decisions are made, is pertinent here.
Hence, variables that were incorporated in the information model inecluded
education, income sources, land tenure and regional charscteristics.

The results of regression analysis suppcrt the hypothesis of a
positive association between information and education. The coefficients
0f both the household head's schooling and the schooling of children in
the household were positive. Thus, it is not only the education of the
head of the household but also the education of children that was impor-
tant in influencing the household's search for info. nation relevant to

farm production and resource allocation. The present evidence shows a
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relatively greater impact of the education of children suggesting that
with an increase in the level of education among the farm people there
will be greater search for production-related information. The economic
value of information realized through education can be explained by two
inprovenents: efficiency of resource allocative decisions on the farm,
and mobility of labor leading to off-farm employment.

Farm size had a positive effect on the quantity of information
acquired by small farm households. The coefficient of this variable was
rositive in the institutional and ali-credit models tried, It was sta-
tistically simnificant in the institutional credit model at the 10-
percent level, and at the 15-percent level in the all-credit model.

This also susrests that households with the larger sized farms have made
greater use of institutional sources of information such as governmental
research and extension sgencies. This information/land relationship
night have heen more pronounced if the sample had also contalned medium
and large sized farrs using higher level vroduction technologies.

Farm houselhiolds which own land acquire higher levels of information
than those not ownins land, other things held .onstant. Prcorietors
(owner-operated farms) acquired significantly higher levels of information
fronm the institutional soirces as well as from overall sources,

The variable representing nonagricultural sources of incone apperred
consistently positive in all four informatior equations tried. In three
out of the four equations, the coefficient of this variable exceeded the
standard error of estimate and the coefficient was statistically siegnifi-
cant at the 1lf-percent level in the institutional credit model. A part of

the nonagrizultural income is accounted for by migrants' income transmitted
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to farn households from outside the region or locality. From migrant-
members, the households could &lso receive information by exchange of
letters, visits end gifts. Gifts such as transistor radios and bicycles
help households acquire information. It is reesonable to expect that
households with outside contacts will perceive the benefits of informa-
tion better than those that do not have them. Migration from this
standpoint enhances the economic value of informatioxn. Although the con-
verse may also be true, information in this study vas the dependent
variabdble,

The variables, education, land and off-farm income influence the
demand for informatio:.1 positively because they enhance the economic
value of information to the household through more efficient resource
allocation. The impact of these variables on the search for production
information can be viewed through a cost-benefit perspective of household

economics,

Information Systems: Policy Inplications

Public agencies engaged in disseminating production and other kinds
of information in agriculture need to make concerted efforts to break the
various constre‘nts that have prevented the low-income farms from
acquiring relevant information and hence from taking advantage of improved
farm practices. It is eaually important, however, to supplement and
complement the efforts of public agencies in charge of information and
extension services with appropriate policies in other areas, such as
farmers' education, dev2lopment of technology suitable for the small farms,
the release of credit and land constraints and removal of labor market

imperfections,
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Credit Availability

Analysis of macrolevel data on rural credit distribution in Brazil
shows that the major oroporiion of credit advanced by institutional
sources has rone to large farms. T™™mpirical evidence also shows that small
farmers are recelving only limited credit. Farms Jess than 109 hectares
(247 acres) which account for 99 percent of total farms in the country
(24 percent of land area and S8 nercent of total production) curin- .97
received only 3° percent of total credit advanced by the govermment,
vhereas farnms with 1707%-1nN0 hectares of land vhich account for 8 percent
of total farms (37 vercent of total land area and 27 percent of total
production) received hli percent of the tota! amount loaned. The iemaining
18 percent went .0 farms with 171 or more hectares of land. This trend
in Brazil 1is, of course, 17 line with the general phenomenon of the low-
income snall farms having beer brypassed hy develooment efforts made in
recent vears in nost of the developinr countries.

The nresent studry of small farn credit investigated the borrowing
activities of low-income farm househoids ard sowht to identifs some of
the factors that determine household hor winrs or the household demand
for credit. The study utilized the data frcm a subsamnle of 129 small
farm households (ou% o2 a total of 618 samvle farms), comprised of
owner-oncrated ‘armers and sharecroopers. Lack of completeness in the
data on credit and other related variables was the reason for confining

this analvsis to a subsanpnle,
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Credit Sources and Constraints

In the rural repions studied, only 19 perrnent o0° all sample house-
holds received credit from institutional sources, while cnother 7 percent
received credit from noninstitutional sources such as private money
lenders, traders and merchants, ‘riends and relatives, etc. A greater
proportion of the landowners (owner-onerated farms) received credit from
institutional sources than did the sharecroppers. Also, their average
amount horrowed was much higher than that of the sharecroppers in the
sample.

The najority of landowners and sharecropoers felt they had credit
restrictions in their production and investment decisiorns. This was
felt most in Ceara in as much as 93 percent of the owners and 97 percent
of the sharecrooners on small farms reported credit restrictions. In
Sao Paulo these figures were 37 percent and Si percent while in Minas
Gerais they were 51 vpercent and 59 percent, respectively.

The single most importan:t item of intended credit utilization for
both tenure groups was future investment in agriculture. The sharecroppers
showed a greater tendency to use credit for land purchase. Lack of
dadenuate secu-=ity in the form of capital assets such as land and livestock,
and lack of ownership title were offered by sample households as important
reasons for denial of credit hy organized institutions.

The date on institutional credit utilization show that most of the
credit obtained was used to purchase land (51 percent of :otal credit in
Minas Gerais, 63 percent in Ceara.) Data for Sao Paulo were nct availadle.
Sharecroprers tended to spend relativ:ly more credit funds on implements

ana working animals than did owmer farmers. Likewise, sharecroppers used
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more credit on consumntiosn thren landowners. Unwillingness to finance
consumption mav he another reason why institutional sources are reluctant

to advance credit to sharecropners.

Factors Influencing Demand for Credit

The results of regression analvsis indicated that income sources
vere a major determinant of the household's borrowings. Both the agri-
cultural incore and nonigricultural income varisbles had positive and
statistically significant impacts on household's borrowings from insti.-
tutional and other sources of ~redit. The coefficient of the land varia-
ble on the other hand, although positive, apoeared nonsignificant statis-
tically. Land irn models without income variable did not reflect
agricultural .ncome amons small farmers since it Zid little to explain
credit obtained. Of the two lncome variables, nonagricultural income
exercised a much greater impact than agricultural income with respect to
both magnitude and statistical sipgnificance of the coefficient. The
positive and statistically significant e.fect that the nonagricultural
income variable had on borrowings may reflect increased information
transmitted to households through members who had worked off farm, as
well as the ability of such households to spread their risk; both condi-
tions are conducive to household borrowing. Also the presence of non-
agricultural income helps assure the lending institutions that loans
will be repaid on time.

Possession of nonland capital assets (small implements, household
durables, livestock) by small farm households was another factor that
had a positive effect on borrowing from institutional sources, This

indicates that those who possessed savings in alternative forms had a
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better chance of receiving credit. The variables representing livestock
and other investments in canital enquipment, both farm and household,
renerally reflect farmers' ahility o save.

The regressior analvsis also hirhlipghted the education variable.
Despite the fact that overall schoolins is low amons low-income farmers,
the schoolinre variable did have a positive effect on credit obtained.
The positive effect of farmers' schooling on credit usage is probably
hrought ahout in several ways, It enahles armers to acquire relevant
credit information a* lower cost and increases their ability to make
better use of credit in combination with other farm resources. Farmers
having, some schooling have an advantage over those with no schooling
when dealins with credit agencies. Their percention of the potential
returns fron credit is better also.

The coefficient of the household head's age variable was nerative
and statistically significant in both the inatitutional and noninstitu-
tional credit models. This may implyv two thinrs. First, an older
farmer is less willing to take risks or search for never opportunitiev,
and consequentlv uses less credit, other things being equal. Second,
credit institutions may prefer to advance loans to relatively younger

farmers.

Tredit: Policv Imnlications

Two thinss bear on pvolicv. First, credit i1s perreived as a constraint
by the operators of swall farms but the institutional credit agencies have
directed the major share of their credit to large fams. Second, if the
credit constraint faced by low-income farms is to be relieved as a part

of concerted efforts tc help the low-income households narticipate in
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and derive benefits from Prazil's developmental efforts, provision of
credit as such will not be adequate. Along with it must be provided
information and training in obtaining and using credit if tne small

farmers are to make productive use of this scarce resource,
Time Allocation

Decisions to allocate time to different activities are important
for several reasons. First, labor supply is lirked with the patterm of
time allocation of household members. Second, the way a household
allocates its time resource hetween market and nonmarket activitias
has important bearing on its economic well-being. Third, the way indivi-
duals allocate their time between good-intensive and time-intensive con-
sunption activities also reflects the economic opportunities in society
and the way different groups of individuals and households avail them-
selves of such opportunities. Low=-income households face a number of
constraints which deny or substantially limit their opportunities to
particinate in productive activities outside the household and the farm.
The analysis of time allocation had tvo objectives: 1) to provide a
descriptive analysis of the existing pattern of time sllvcation of house-
hold members, and ?) to analvze with the helv of the new household
economic model the time-cllocation behavior in order to identify the
major factors that influence the pattern of time allocation of the

household members.

The major part of the husband's total work time was devoted to
farming activities. The nroportion of time devoted to off-farm activities
was generally small among the low-income rural households, although in the

study regions of Sao Paulo and Mines Gerais there was more of this than
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occurred in the study region in Ceara. The dominant consumer of the
rural wvife's labor services, on the other hand, was the hougsehold sector
accounting for about 55 percent of her total work time in Sao Paulo and
68 percent in Ceara. Work on own-farm did not account for more than 10
percent of her total time.

The percentare distribution of children's time among various activi-
ties indicated that children in low-income rural households begin to
narticirate in economic activities of one kind or another from as early
as T vears of are. The activities performed in the household such as
work on maintenance, child care, cleaning, cooking, collection of firewood,
etc. took the major share of children’s total work time in all regions.

The household members' time allocation relationships among the low-
income proups were estimated with nodels of basically the Becker-Lewls
tvpe (Becker and Lewis, 1773). It includes five labor supply equatious;
three explair the total work of the husband, the wife and the children,
and two explain off-farm worl of the husband and other members of the

household (Lopes, 1777),

Hushand's Tine

Tne rerression coeff!:ient for the husband's implicit wage variable
(value of the marginal product) anpeared consistently positive and sta-
tistically hiphlr significant in all the cequations tried. The own wage
of total lahor sunply of the hushand was relatively inelastic to wage
chanre. A 1N.percent increase in the own implicit vare is likely to
induce a 3.7 percent increase in the total quantity of labor supplied
by farm husbands. The results of the repression give no evidence that

income variahles influenced the hushand's time ellocative decisions.
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The statistical results did not exhibit the predicted effect of
husband's z2:setion on his total labor services supplied to work. The
coefficient of this veriable was negative, though statiscically non-
sirnificart. The alreadv lov level of education that characterizes the
ler~income rural heads of households may explain why the education
variable remains in the background in irfiuencing the time 2llocative
behavior of the husband. The opportunity wage of the husband defined
in terms of his perceived wages in off-farm activities (if he were to
leave his present occupation) did not appear to affect his tctal time

allocat.ion in any important manner.

Wife's Time

The wife's implicit wages (value of the marginal product) had the
predicted positive impact on her labor services supplied to furm and
off-farm work., The elasticity coefficient for the implicit wage variable
vas consistently mreater than one and over three times that of the hus-
hand. It was statistically significant at the 1 percent level in all the
models. This implies that with a rise in the implicit wages, tie value
c? the wife's time will increase and she will shift greater amounts of
ner total time away from domestic activities to work on own-farm and
ou’side. The nezative anua siunificant coefficient of the husband's
irplicit wage variable on the other hand suggests that the husband's time
may be & substitute for the wife's time allocated to work activities.

The education of the wife had a nerative and statistically signifi-
cant influence on her total time allccated to work activities. It is
rereraliyv aisunied that education will erhance the productivity of time in

work outside of the nousehold; the results do not support this. The
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explanation may or may nct lie in some socioeconomi~ reasons, such as

the following: 1) tae value of her time increases more in the household
than outside, 2) limited alternative employment opportunities available
to the educated wife within the locality, 3) difficulties in her movement
outside the locality ac it is dependent upon that of the husband as well
as deficiencies in transportation facilities, L) working on farming
activities of the small farms does not require formal education, nor are
wvages related to schooling, and 5) low ; .stige attached to farm work
outside of own farm for the educated wife, however lcw that education
ray be,

The coefficients of total earnings, household size and number of
young children in %the household had tue expected signs but were statis-
tzcally nonsignificant. The coefficient of the number of older children
appeared negative and statistically significeni{ at tiie 1S5-percent level.
This implies that the older children's time substitutes for the wife's farm
and off-fern work time. However the Job opportunities off farm are very
linited so most of this substitution takes place in own farm work. Age
of the wife had thr. expected effect in that she supplied less toial work

a8 che bdecame older.

Children's Time

The children's time allocation nodel yielded mixed results. The
coefficiert of the own-wage variahle was nepative and significantly
dirterent from zero. A negative work-w-ge response implies that the
supply curve of children's total work 1s downward sloped. The coeffi-
cients of the husband's vage and wife's wage did not affect the total

work rom children. The coefficients were not statisticallv significant
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and vere small in size. GSimilarly, the statistical results do not
support the view that the husband's opportunity wage affects total work
of children.

The coefficient of total earnings was positive and statistically
3ignificant a%t the one-percent level Such positive income elasticity
suggests tha* a rise in family income would reduce children's lhiome work
time and increase their total work allocation. However, the sier on
this coefficient is nrobably reiated to the failure to identifly the param-
eters ci the vage vzriable as indicated by i<s rnegative coelficilent.

The coef’icicn® of the noniabcr income variabies: children's educatior
and husband's education, had signs consistent with expectations but were
not statistically significant.

The size of household had a deterrent effect on children's time
allocated to work. It seems this variuble nicked up the effect of an
increased denand for aone nroduced services, particularly subsistence
needs, induced by a larmer mumbher of household members. The ~oefficient
of nunmber of vounrer children was positive, relatively larpme in size and
statistically sigaificant at the one-percent level. An increase in the
number o¢ vounrer childrern in vhe household will lead to gRreater alloca-
tion of nlder -hildren's time to sork on own farm and outside of own farm.

Apevise, the 7-17 year clds spent relatively more tinme in the house-
nold (1A-3% percent) as compare¢ with older children (12-20 vercent).
Interestingly, children of all azes devoted a comparatively 3rester frac-
tion of their total time tc the farm than did their mothers. Rural
children had limited off-farm opportunities, although the older children

aged 18 vears and above in the household supplied relatively more labor
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services to the market than did younger children. This suggests a
subhgtitution of labor services within the household consistent with rela-
tive wvuge anl emplovment opportunities available to the household. The
younger children perfecrm work in the household while the older children
supply more labor services to the market, where their marginal produc-
tivity is hisher than in domestic work which can be serformei by vounger
children.

The data on children's time allocation exhibited rather marked
interregional differerces. For all age-groups, Caninde in the Ceara
region has the lowest participation rate (1.li-1 percent) in off-farm
activities while Vale dn Ribeira in Sao Paulo has the highest rate of
participation (9 percent). Minas Gerais regicn is in betveen (i.kL-

6.5 vercent). These differences reflect iabor marke* condi’ions in the

thrze rerions.

Regional Differences in Time Allocation

The coefficient of the regional durmy for !inas Gerais was negative
and statistically significant in all the models, implying thav, other
things equal, the level of total time allocation to work by the husband,
the wife as well as the children in the Minas region is significantly
lower than that of the Sao Paulo region. This could b~ due to the fact
that the Sao Peulo region has a relatively better job market as it is
economically more developed with richer resource endowmeats including
infrastructures,

The noefficient of the off-farm wage variable was positive and
significant at the 18-percent level. Implicit wages consistently exer-

cised a strong negative effect on the hisband's off-form work in all the
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equations tried. Off-farm vork was competing with on-farm work for his time.

The coefficient of the total earnings variable was positive, rela-
tivelyv larrser ir size and statisticallv sipnificant. An increase in
total fanily earnings induced £1 adjustment towards off-farm work and
awvay ‘rom farm vork, with hushand consimption time remaining unchanged.
Statistical sunport for an effect of nonearnings income (rifts, etc.) and
capital on the off-farm work of the husband was, however, weak. Increase
in fam si-e 4id have som: deterrent impact on the hustand's off-farm
labor sunnly,

Surnrisinrly, the education variable had a significantly nerative
effect on “he husband's off-farm time allocation. At extant low levels,
education enhances his own-"arm productivity more than his off-farm

productivity.

Tine Allocation: Policy Implication

Important policy imnlications flow from the analysis of time alloca-
tion of household members. Farm and off-farm wage rates influence the
level of ermnlovmen*t. The Areatest impact is on *the sunvly of labor by
the wives, hut *here is a resnonse as well by the husbands, suggesting
that labor rarket policies such as mininum wame can influence the level of
employment. The low wage-supply elasticity for the husbands indicates
that nolicies which shift the terms of trade apainst arriculture will
have little influence on their emnloyment, although the implicit wage
they receive will decline proportionately more. The imvact of auch
policies on the wives, however, is likely to reduce their level of enmploy-

nent relativelr more than ‘he wage rate they receive. The increased

employment of women in Brazilian agriculture in recent vears is a lopgical
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response to the increase in wage rates in the agricultural sector and
does not appear to be the result of declining family income as is often
alleged. The failure to find statistically significant cross clastici-
ties for the various wege variahles susgests that vage policies can be
focused on particular grouns of the labor force if so desired. This has
important implications for measures designed to influence school attend-
ance of the young. The statistical results pertaining to the real
income variable sugrest that, within the range of the data, increases in
income do not seem to lead to any substantial change in work effort.

To that extent it does not appear likely that labor supply would decline
with rising inccme. Finally, the amount of off-farr time ullocation
appears to he responsive ‘o wage rates. This indicates that as wages
continue to rise in the nonfarm sector, there will be an increase in the
amount of off-furm work. This in turn may lead to an increase in farm

wares if the labor market functions in a competitive wey.
Fertilitv Behavior and Human Capital

The Brazilien experience exhibits a characteristic of marked inter-
refional differences in the levels of both numbers and schooling of rural
children (Singh, Schuh and Kehrberg, 1978). Regions with high fertility
rates are also regionz of low level of quality in terms of the education
of chiidren. The number of children horn per married counle ir the
sampled regions varied from as high as 9.1 in Caninde to as low as 4,8 in
Vale do Ribeira. 1In terms of schooling per child, the range was from
1.5 vears in Ceara to 2.3 years in Sao Paulo for all xroups of households,

School enrollment also differs among the three regions under study.
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While derand for mmber of children is quite high, investment in
their schoolinr (quality) is quite low in low-income, rural households.
The RBecker and Lewis (1972) greneralized household economic model for
schooling and fertility was extended and accounted for some of the
special economic conditions of poor rural households and their environ-
ment in Brazil which may have bearins on the household decision-making
process.

oata used for empnirical testing of the model were drawn from
avproxinately 599 households out of the total of 608 households in the
sanple. In the macrolevel analysis of the demand for schooling, however,
secondary data collected from census reports were used (20 states being
the units of otservation).

At the microlevel child quelity was measured in tvo ways, school
enrollment and averape school years per school-zge child in the household.
The latter performed better in explaining household demand for child
quality in the regressions. Overeall, school years per child is concep=
tually a better measure of the level of child quality in the household
and to that extent it also gives a8 truer reflection of the effect of

household irvestment in child quality than does school enrollment.

Denand for Chi.idren

This study indicated that the economic value of children to the
household is a major determinant of fertility behavior. In poor rural
households economic value of children comes from participation in house-
hold activities, own-farm activities and off-arm earnings.

The parents' schooling and contacts outside of the household vicinity

had a nerative, although relatively weak statistical influence on the
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number of children per houschold. The mother's age, as expected had a
proncunced effect on fertilitv., On the other hand, the allocation of
her time to farm uctivities whether own-farm or outside of own-farm had
little significant influence on household demand for children.

Amount of land farmed had very little impact on fertility, but house-
hold annual income evidenced a significant positive effect on fertility
at low-income levels. However, at higher levels of income the effect on
tertility from increasing income would be less and conceivably could
be negative, '"is was suonorted by a nepative coefficient on the
quadretic income variable in the repgression.

Use of modern agricultural technology tended to be assoclated with
reduced nurbers of children per household. Agricultural technolosy was
reflected in the model through purchased inout and capital assets varia-
bhles.

Another significant determinant of fertility behavior in low-income
nouseholds is infant mortalitv. Infant mortality may reflect 1) physical
health of the mother and/or ) availability of medical care facilities
in rural areas. The statistically significant positive coefficient for
this variable supports a nartial replacement theory. The greater the
incidence of mortality among; youns children in the household, the
rreater the uncertainty ahout the number that will survive, and hence
there is Iincreased incentive for the parents to have more children.

The tenure characteristics (owner-operatorship and sharecrooping)
did not appear to lead to any significant difference in the number of
children per household, other things equal. The purely landless house-
hold did have fewer children per household with other conditions held

constant,
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Denand for Schooling

Increased schooling of children was associated with lower numbers
o? children per household. Children's off-farm income was negatively
associated with amoun* of schooling althcugii the strength of the statis-
tical evidence varicd., Participation by children in off-farm activities
raises the economic value of their time. This implies a rise in the
opportunity cost of schooling and hence a reduction in demand for
schooling. On the other hand, allocation of the children's time to
work on the family farm did not seem to hinder schooling. Interestingly,
the amount of work done by children in the household such as maintenance,
cleaning, cooking, etc., was nositively associated with the amount of
schooling. Apparently, these activities can be carried on at times
that do not conflict with school attendance.

Mipgration was associated with greater demand for schooling. This
finding {3 consistent with the hypothesis that with more possibility for
migration, the returns to schooling are expected to be higher. Whether
parents expect returns for themselves in their old age or through help
from children in better Johs is not certain. The parents may simply
view this as an opportunity to help their chiidren. Educetion helops
children take the opvrortunity to migrate and the incentive is probably
enhanced by success.

The presence of young children and elderly persons in the household
had a depressing effect on demand for schooling. This reletion probably
resulted from the greater amoun® of work required of school-age children
in households that had to care for very young and very old familv members.
The care of youns children (7 to 5 years) is particularly time intensive.

Their presence increases household demand for labor services of older
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children in order to allow the mother to conduct other household tasks

and work outside of the household. This situation increases the oppor-
tunity cost of education and leads to a zreater number of children and

less schooling per child in the household.

The positive and statistically significant effect on schooling of
children assoclated with the level of the mother's schooling suggests
the importance of women's educatiocn in the human capital investment pro-
cess. The educability of subsequen? fenerations is also enhanced: a
long-run social benefit in the development process. Althourh the
mother's schooling was important, the way in which her time was allocated
amons; household and outside activities did not evidence a strong relation
4 investment in children's schooling.

Evidence that children's level of schooling was associated positively
with the father's schoolings and outside contacts was relatively weak
althoush coefficients in “he model had the appropriate sign. Analysis of
macrolevel data on enrollment in rural prinary schools indicated a
positive and statistically significan% effect of education of older
persons (15 years +) in the household on enrollment of children in rural
primary schools. e father's afe was nore importan: than his schooling
and its advance apneared o have a declining positive effect on the level
of children's schooling.

The averare number of vears of schooling of children in the house-
hold increased £3 the area fanied increased. Land holding, whether owned
or rented, was important in the context cf investment in human capital.
On the other hand, household income appeared to have a nepgative influence

on schooling though the evidence was statistically weak. It would not
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be unreasonable, with other factors constant, for income to increase at
the expense of schooling in situations where child labor can be used to
increase income,

llorownership of land had a deterrent effect on schooling. The chil-
dren of both sharecroppers and landless laborers received less schooling
than those of owner-operators, with other variables at comparable levels.
Children from landless labor households were the most disadvantaged in
this resnect.

Modern agricultural technolosy represented by purchased farm inputs
and canital assets had a positive effect on household demand for
schooling. ™is in”luence can be explained through the impact of modern
technology on farm income and the household's demand for labor services.
The positive effect of technolorsy on schooling of children and its nega-
tive effect on number of children per household definitely influenced
the quality-quantity mix of children in low-income farm households.

The macrolevel analysis of demand for schooling yielded an important
result with resnect to the child-teacher ratio variable (measured by the
number of children per nrimary school teacher in rural Brazil). The coeffi-
cient of this variable turned negative and statistically highly signifi-
cant. This means that in areas where the supply of teachers was deficlent,
there was less enrollment in schools, other things constant.

Averare levels of schoolins ner child in households and the average
number of children ver household varied among regions of Brazil. A
considerable nortion of this variation mey be associated with explanatory
variables such as postulated in this study, but some cannot. The Sao

Paulo region in the southeast evidenced the greatest tendency to reduce
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the level of fertility and increase the level of schooling even when other
explanatory variables were at the same levels. Of the three regions
studied, Ceara had the highest number of children per household and the
lowest schooling per child, other things equal. The Minas Gerais regions
vere between Sao Paulo and Ceara in these respects.

In terms of investment in human capital through schooling of
children, Ceara was therefore meking the least progress even with the
explanatory variables at comparable levels. Some of the possible
factors involved in these regional effects are infrastructure, low
quality of resource endowments and agroclimatic conditions. Ceara's
disadvantaged position in these respects tends to favor high levels of

fertility and to depress the level of investment in schooling of children.

Fertility and Education: Policy Implications

The results of this study help identify variasbles which can be
manipulated through educational policies designed to affect decisions
relative to fertility and feasible levels of education. Such nolicies
are important for a country where the sducational deficiencies among its
people not only place a8 sev:re constraint on development but also nose
serious limitations on efforts to deal with the problem of poverty among
low-income households.

The emrirical evidence sugrests that the quantity-quality decisions
of low-income parents in rural Brazil are influenced by factors that are
interpretable from a cost/benefit perspective. In the present econamic
environment of rural Brazil, the opportunity costs of education are high
for the low-income households. Given the prevailing budpet constraints,

it is quite reasonable to expect that these households will substitute
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quantity for quality. If a pgoal of public policy is to raise the level
of human capital in children by inducing parents to invest in education,
it should aim at easing the various economic constraints which act as
deterrents ‘o the household's demand for child quality. In addition to
tuition-‘ree schoolinr there are opportunity costs of schoouling to the
househo’d which must be reduced hefore it is economicallv rational from
the householi's viewpoint to school their children.

There are at least three possible ways to reduce the opportunity
costs of schooling for the noor households. First, the government might
provide direct monetary incentives by means of cash payments to the families
which send their children to schools. These payments might have to be
equivalent to the prevailing wages for child labor. Perhaps better, the
government night nrovide on a modest scale school-going children with
meals and school supplies. Three out of every five school teachers who
wvere interviewed in the study regions indicated that these prcvizions
would provide low-income parents a strong incentive to send their children
to schools.

A second possibility is to lower the opportunity costs of schooling
throush classes in shifts. The shift system allows children to attend
schools when free from the wage-naid jobs or farm work which hinders their
attendance during normal school hours. Our evidence does not support
this measure strongly because the coefficients for the key variables are
small and nonsignificant. However, if operating schools in shifts would
encourage atiendance by school-are children involved in child care, this
policy may have some merit. This possibility can be inferred from the

sirnificant nepgative coefficient for the preschool children variable
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wvhich may imply that school-age children stay home to care for younger
children.

A third policy device will have to deal with the barriers on the
supply side of schooling. The deterrent effects of lccation and trans-
portation costs could be broken by expanding the primary level educa-
tional facilities in rural areas with proper locational planning and by
improving the means of transportation. lowever, the aim should not be o
merely build primary school buildings at particular locations. Care
should be taken to provide adequate numbers of teachers es well as school
facilities that create incentives for parents to send their children to
achool.

Another significant policy inference suggested by the results of
this study pertains to the role of modern agricultural technology in
influencing the quantity-quality decisions of farm households. The
technology variables as incorporated in this study evidence a signifi-
cantly deterrent influence on the number of children and a positive
influence on child quality demanded by the househoids. This points to
the vital linkage that exists between the country's farm modernization
policies and those pertaining to fertility rates and investment in
education. Recognition of these rather indirect effects of modern
agricultural technology further suggests the need for public policies
concerned Hith,l) evulving and spreading appropriate technological
changes in agriculture, and 2) creating the conditions conducive to the
adoption of such technologies by low-income farmers,

The empirical evidence on school-tenure relationship indicates that

land ownership influences parents' investment in the education of their
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children. The land tenire coelficientf shows that households that own

land (owner operators) had, other things equel, significantly higher
levels of inve:tment in education (per child) than those households
(sharecroppers and landless farm laborers) that did not own any land. The
cenverse vas true in the case of child numbers. The schoolinf equation
results indicated that the role of land ownership in influencing household
inveswmen< in children's ehication needs to be recognized. Polic.es

that assis* agricultural laborers and tenant farmers through credit f{or
land purchase nay have merit.

Tne relationship between the education of the parents and the house-
nold’'s cuan*itv-nuality decisions that cmerged from the repgression
analysis provides guidelines for nublic policy. The mother's schooling
especially appears as a nowerful factor tha% influences the heusehold's
decisions to invest in the education of childreun. The intergenerational
effects of wonen's education on quality, end through it ultimately als:
on number of children takes on importance in ‘{he con%text ¢f public
policy. This is in addition to other social. beneflits such as allocative
efficiency associated with the education of mothers in decoding and inter-
aresing new technical and econonic intorma‘ion pertaining to production
ar.d cons'mption. Increasing the mother's education in rural ureas - not
necessarily formal education in all) cases - would eppear to warrant
serious consideration in development nolicies.

The results of the fertility model indicated a positive relationship
between the demand for number of children cnd the incidence of infant
mortality amons low~-inzome households., “he observed high mortality

among youry s chiildren may be ¢ :us2d by factors such as poor health of the
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mother titet results from nutritional deficiencies, lack of proper
medical facilities and poor information., These conditions are orten
severe in rural arcas with poor transportation,

The empirical evidence indicating that fertility decreases with
decrease in infant mortality nay be turned to advantage in public
policy, although fertility as such i3 only one part of the population
problen. If reduction in the fertilit, rates is a goal of public policy,
one way to achieve this goal in the long run may be through measuvres which
help reduce mortality rates among ycung children, Important among such
rieasures could be the provision of extension centers for health and nutri-
tional guidance (including fanily vlanning and nirth ~ontrol meesures)
as well as medical facil:ities. Also, immroved sanitation and other forms
of aszistance under the general healtn improvement programs c¢* govern-
nmental and other agencies could he supnlied. Makins these facilities
accessible to poor households could form a broadly based apprnach to
fertility reduction.

Briefly, this study has emphasized and given considerable evidence
for two conclusions bearing on policies. First, whatever causes the
quality of children to rise will, ultimately, cause the nuaber per family
to decline. Second, the problem of high fertility and low schooling
anong poo)* rural households shnuld be viewed as a part of the low=-income
problem and vice versa, Policies to deal with fertility behavior,
investment in human capital and rural develovment are definitely inter-
related and together must form an integral part of a country's overall

development policies.
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Iabor Market Imperfections end Mobility

The existence of an imverfect labor market, constitﬁtes an important
source of economic disequilibrium and conseauently of ~ontinuing rural
poverty. The development nrocess requires a large transfer of farm
lator cut of apriculture. The question then is whether or not and to what
extent the labor market resoonds by trancferring labor from the rural
sector into the rest of the economy. Imperfections may exist in the
intersectorial and interrerional labor iiarkets causing sectorial and
rerional differences in the levels of living and hence poverty. Such
imperfections can be caused by a number of factors such as geographic
dispersicns of agriculture, imperfect communications, underinvestment in

schooling ind training svstems and economic policies of the gove:nment.

Labor Force Partiecipation and Vage Structure

The sectorial distribution of the labor force indicates that
significant structurai transformation has taken place in Brazil's labor
narkei over the last three decades (Schuh and Singh, 197G). The relative
role of the nonagricultural sector as a hirer of labor has increased in
recent vears and emplovment in the economy as a whole expanded at an
averase annual rate of 2,7 percent during the decade 1960-70. In the
early seventies it even exceeded 3 percent, wlth the highest rates of
growth in the nonagriculturai sectors; i.e., social services and industry.
Also, the labor market has ernerieanced some increased participation by
women, As compared with 13.6 percent of all wouen participating in the
market in 1959, there were 18.5 vercent in 1970. The increase in the

rate of their participation has been accompanied by a relatively small



decrease in the male participation rate. A part of thic decline can be
agcribed to tho increasing enrollment in schocls causing withdrawal

of the youg nmen from the active labor force. Changes have occurred

also in the sources of employment, with agriculture as 8 source declining
for both men and women.

Inverre~ional characteristics of the labor narket experienced some
notevorthy developments. First, employment growth was so generalized in
the period 1969-77 that little interregional migration of labor was
required. Hence, intersectcrial migration took nlace largely within
regions - the one exception being Minas Geraic. Seccnd, agricultural
ermployment ir this period continued to decline absolutzly in two important
regions of Braizil: Suo Paulo and Yinas Gercis. Finally, there was a
substantial renlacement of mcn in agriculture by vomen - only one part
of an overall increase in nmarticipation rates of women in the labor
force,,

The research findings regarding mobility suggest a favorable
situation for the adjustment of labhor out of egriculture. However, the
vage data present a rather different picture. Relative warfe rates in
San Paulo increased most for the upper income groups and least for the low
incore groups. The marked widening in the wage structure occurred in &
relatively short period of time. Although the economy created a large
number of nigh-peying Jobs, it failed to increased demand for labor to
relatively the same extent at the lower end of the wage structure. A
number of factors are involved. First, the dynamic sectors of the economy
require a relatively high skill intensity. This situation probably re-

flects the capital intensity of these sectors as well as the level of
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technology. Second, most of the additions to the nonfarm labor force
consisted of migrants from agriculture and women entering the labor
force; both groups lack education. This reflects a lack of investment in
education and training at the appropriate levels and failure of the
educational system to equip these veople with the necessary skills,

Comnpared with prevailing wages for various categories of workers in
different regions, the northeast salaries were below the national average
throughout the period 1966-75 and they have tended to fall relatively
since then. The Minas region witnessed much faster increases in wages
for skilled labor than did the urban center of Rio de Janeirc and Sao
Paulo. It appears that scme equilibrating adjustment has taken place in
the labor market of the sourthern regions to narrow wage differentials
between farm and nonfarm sectors. However, the northeast has moved
relatively further from equilibrium.

In order to compare the relative rural-urban wages within each of
the regions, wages for two groups of workers were considered: ¢those paid
to unskilled farm labor in the rwwu. sector snd those paid to unskilled
labor cmployed in the construction industry of the urban sector. Again,
it was found that the northeast was lowest, while the highest farm wage
relative to construction wage wss !n the state of Sao Paulo in the south-
east and the south (Parana, Santa Catarina and Pio Grande do 3ul). One
might have expected the northeast to catch up because of tie Government's
special development efforts in this region during recent years. Instead,
it moved farther out of adjustment in the country's labor narket by
manifesting an almost continuous decline in its farm wages relative to

almost all other categories. Rio de Janeiro in the scuvtheast represented
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the next lowest rural-urban wage, with rural wages as low as 53 percent
of the urban wapes for comparable occupations as compared vith 45 percent

in the northeast.

Education and Training

Difficulties in the lator market arise in part because the market is
unable to natch available skills with its requirements and because the
educational and training system is not able to respond quickly enough to
provide the appropriate skills, The widening imbalance in vage structure
anpears to reflect an educational hottleneck, suggestinz that education
and training can be an important means of facilitating a larger out-
migration from agriculture, while at the same time providing much needed
skills for the nonfarm sector. 'The fact that deficiencies in educational
systems caue¢ problems in the lahbor market may not be given enough
emphasis in Brazilian approaches to labor-market policy.

The macrolevel data on income, wages and education indicate that
there is a strong correlation between the level of aducation and the per
capita income. For exaiple, during the (Ns the illiterate groups of
industrial workers experienced vractically no increase in per capita
income, while those with higher levels of education experienced relatively
large increases. The labor supply was not heeping up with demand, with
the result that income differentials increased. And, the increase in
demand was more for qualified and skilled than for unqualified and un-
skilled laber. Unless educational attainnent is broadened, earning dif-
ferentials will probably continue to widen, with the result that only a
relatively snall prooortion of the lahor force will be participating in

the benefits of economic growth,
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The data on schooling among the household heads in the three areas
sample disclosed differences in schooling among the income groups that
are not very large in an absolute sense, None of the groups had an
average of 2 years of schooling. However, there is & tendency for the
small land owners in each region to have completed more scliooling than
hired laborers. Further, the educational attainment in the northeast
sanple is extremely low, an average of less than half a year of iformal
schooling.

Since lack of formal schooling is not an absolute barrier to
literacy, a simple literacy test was applied to members of the sample,
It was found that over on2-half of the household heads in Sao l'aulo and
Hinas Gerais could read as compared with less than a third in Ceara.
Apparently informal education of various kinds has been eftective. The
low=income groups apparently do attach considerable importance to literacy
since they have made an effort to acquire it despite lack of formal
teaching.

The data on children's sthonling indicating that migrant children
have completed more years of schooling than the nonmigrant group,
sugrests that those with the hipgher investment in education have been
able to nove away from the farms in search of better employment oppor-

tunities.

Mobility
The sample appears to be particularly irmobile with the exception

of Vale do Ribeira. In addition to geographic mobility, Jcb mobility
within the same locality was uuserved. The mimbor of individuals who

had chanred jobs within the locality at least once was substantially
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higher than those who had migrated farther. However, data on migration
of children as a subgroup in the sample areas show a rather different
picture. Of the children seven years old or older, over 25 percent in the
northeast and over 20 percent in the other study areas had migrated.

The reascns for migration differed by sex and region of origin of
the migrant, but in all regions the main reason for wigration was to
increase income. In the regions studied, only a small percentage of
those who migrated returned to their area of origin.

Sao Paulo provided a distinct contrast o the study regions in
Minas Gerais and Ceara with respect to the mobility of the current
household heads (Patrick and Ryan 1978). Durins the one-year period of
the study, about 10 percent of the households heads in Sao Pauln nigrated
from the region £nd an additional 15 rercent changed jobs but remained
within the county (municipvio). In contrast, there was almost no migra-
tion in the Minas Gerais sample although there were some Jjob changes.
Only landowners and sharecroppers vere interviewed in Ceara and both Job
change and nigrazion were essentially nonexistent among the household
heads during the veriod of study.

The analysis of the mobility of current househnld heads had two
basic oblectives. The first was identification of factors which in-
fluence the decision of the head of a poor rural household to migrate
or change jobs within a reginn. The second, was an attennt to dis-
criminate anony groups and develop a model which could be used to
classify individuals accordines to their potential mobility. The discrime
inate runctions distinguishing migrants, nonmigrants and jJob changers were
statistically significant. Hecwever, the direction of influence of some of

the variables and their relative importance differed.
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Are was clearly an imporiant variable influencing both nigration and
Job chanre. Mobility was lovest among those of middle age. Much of
the previous research has concentrated on migration by the young, but
this study suggests that substantial migration and Job change may also
occur among, older people. If the older migrating people were retired
and moving to join family members who previously had migrated, the needs
they imposed on the receiving area were quite different from people who
arrived seeking employment.

Educational attaimment, measured in terms of both years of formal
schooling completed and level of functional literacy, had a positive
effect on Job chanre and migration. The functional literacy variable
could be reflecting "drive" of ihie migrant group since literacy was
attained without formal schoolirg. The very low level of formal schooling
attained by the current heads of households might indicate that the
advancement notential of these individuals was limited. Increasing
investments in schooling or improving functional literacy is one policy
wvhich the rovernment could implement to promote mobility.

A number of the other variables also exhibited the expected results.
Birth outsida the county, having made an interstate move and having family
in another area all tended to distinguish mipgrants. In contrast, these
variables had nerative weipnts for the Jjob chamzers. Landless laborers
were more likely to migrate than owners or sharecroppers. Those express-
ing a willingmess to move had greater tendencies to both migrate and
change jobs. The results suggested that a high family income had a
negative impact on migration, but high per capita income had a positive
inpact, For job changers, the effects were reversed, a situation that
may be related to the perceived income possibilities associated with

mobility.
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Although most of the variables included in the model had the
expected signs, they did not explain all of the variation in migration or
Job changes. Furthermore, s number of the individuals who changed jobs
or migrated within the year were not correctly classified. This suggests
that there may be additional factors which influence migration and Job

change decisions.

Mobility: Policy Implications
Educational disparities are an important source of wage differentials

because it is not sufficient to move to a new location or to obtain
alternative employment if one does not have the necessary education and
skill. The government is expected to play a major rcie in providing such
services and to make the educational market function more efficiently
because private sector educational activities tend to favor the more
affluent and talented. Government can also be expected to actively work
with the problem of information and job search within the labor market
because of the overall social benefits as well as returns to the indivi-
dual. A strong case can be made for the establishment of a national
employment service in Brazil with offices in at least the larger towns
and villages of the interior. Such agencirs could serve as a broker
between the employees and the employers and could provide individuals
and business with improved and more efficient information relative to
the labor market., A third set of policies that could improve the situa-
tion has to do with subsidies to encourage migration. Public education
vhich provides the appropriate skills is one such form of subsidy.
Howvever, a case can be made for more general forms of subsidy, or at

least for alleviating the barrier of limited capital to mobility and
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migration. As a minimum, credit could be provided to the prospective
migrant to meet expenses on a geographic move and for sustenance until
employment is obtained. A bolder program would be to provide cash grants
to fanilies in support of their disiocation expenses and to tide them
over until employment is obtained. The national employment service and
training orograms would need to be coordinated with such financial and
other programs of support provided to the~ prospective migrants needing
such assistance.

In these policies elimination of distortion in factor price ratios
would be a major priority. 1t would take advantage of the labor-
absorptive capacity of the nonfarm sector. Another factor contributing
to the high cost of labor mobility is the considerable expense in moving
great distances for work. This might be alleviated by enphasis on
decentralizing the industrialization process and location of new indus-
tries and development projects closer to the pools of rural poverty.

Besides rural-to-urban shifts of labor as an income equilibrating
factor, efforts need to be made to promote rurai-to-rural interregional
nigration of farm labtor. Merely opening up of interstate highways and
providing land to those who migrate to new production arees is not likely
to be sufficient. A whole set of policies, such as provision of educa-
tional and information services, monetary assistance to facilitate the
physical movements of people postmigration rehabilitation programe such
as housing, recreation facilities, credit and marketing facilities and
the needed technical know-how are also necessary, In other words, public
policy in Brazil has, and will continue to have, a crucial role in the
process of improving migrant farmers' skills and living conditions so as
to induce and assist them to settle in the frontiers where the government

has initiated, or intends to initiate various colonization schemes.
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Introduction

Nespite the nonsiderable success of the seecd-fe=til iner technolofies
In ratisinem the outout of some crons in low-{income countries, it has beconme
increasingly annarer+ tha% these new “echnolories have sometimes not been
adopted Wv substarntial nrwers of farmers, esnecially small farrers facing
severe resource constraints. The develiomment o” improved arricultursal
technclories which can inerease nraduction on small farms mny be an sttrac-
tive resnonse toth to nressing food shortafes as well as tc the problems of
nassive rural noverstr, ‘lany of the disannointing exveriences of past
developnent nrograms have shown, however, the difficulty and comnlexity of
reneratineg improved arricultural technolopies suitable for small farms.

This research examines some of the kev decisions that farmers are
making remarlins currentlv available technolopgies, Study sites in West
~frice, Southeast Asia and Brazil were selected to better understand the
riddle of why a sipnificart proportion of the rural population continues
to live in a*‘ect novertv while agricultural technolory increases apgrre-
rate outnut. The studv sites vere selected to include a wide range of
climate, soil, toovnrraohy, stares of develonment, efficiency of infra-
structure and level of adopted technology. The comparisons and contrasts
distilled here flow frum ‘he research swmaries oresented in the previous
three sections. As an orpanizational franework the results are summarized
in six brouzd categories: the impact ol techncisgy on income, barriers
to the adovtion of %‘echnologies, the efficiency of resource use, function-
ing of the labor market, household time allocatien and patterns of

housc¢hold exvenditurecs.,
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The Impact of Technolory on Income
The wide meographic dispersion of the study areas alons with aif-
fecences In rainfall and other climatic conditions led to a variety of
crons and technoleeies at different study sites. As a consequence, farm
production tachnolories annropriate for one resion are not necessarily
fensihle ip cthers.

-

There has been little important technolorical change in the

”A;rican
studyr areas. Few imprcved nractices have been develoned that are suited
%o Sierra Leone and ‘ligeria and ever fever have been adonted. This
restricted an ex post evaluation of the inpact of adoption on production,
incones nnd emplovment. DNata from a limited number of farm units ver-
nitted an evaluation of two improved nackagzes: a biochemical package
which involved an imnrovei variety of inland swamp rice, with fertilizer,
water control and tools, and a nechanical packare which involved tractor
land nrenaration for upland rice. Unless the cost of providing this
Levlinoliupy was heavily subsidized, changes in income for both were modest
or nesative. For example, in the cnse of the biochemical 9ackarge,
returns to land increasel by onlv 11 nercent compared with traditioral
inland swanp systems, but due to increased demand for labor in land orep-
aration and in harvest, and aue %o substantially increasec operating
costs, returns to all labor declined hy 30 nercent comnared with Sradi-
tional nackares. 'ithin the mechanical nackare, when tractor costs wvere
subsidized at 8% nercent, there werc no cianges in #csurns %= lan2 - ¢ !
conpared with the tra-disional hanéd cultivation hut re<urns -o labor
increased tv nearl: 17" vercent. Yith removal of the subsidy, however,
returns to hoth land and labor .leclined substantially in contrast with

traditiornal systems., 1% was cencluded that at existine srices reither
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technology had important potential for improving the employment or incomes
of the poorest households in West Africa.

In marked contrast, in the Philippine study site of Southeast Asia,
Yields and incomes have been significantly increased by use of modern rice
varieties, fertilizers and insecticides in caubination with improved vater
controi. Adoption of these practices increased yields up to 50 percent.
Although, the gains vere unequaily distributed wvith iandhoiders re-
ceiving a disproportionate share of increased income, the smali landovners
and landless also benefited as iarge landowvners substituted famiiy labor
vhich increased employment possibilities for hired iaborers.

Tractors vere used by farmers in both the Philippines and India study
sites. They vere used in most part for land preparation and displaced pri-
marily labor of the farm operator and family, not hired labor. The reduc-
tior in labor attributable to mechanization of land preparation tended to
be more than offset by increased demand for labor for veeding and harvesting.

This vas especiaily true on farms vhere the tractors vere rented, since here

they vere used fever hours and displaced iess labor “han on farms vhere the
tractors vere ovned. Thus tractors did not seem to cause net unemployment.
The most effective use of tractors in the long run may require

spreading their fixed costs over more operations than pioving. Displace-
ment of labor vould undoubtedly result. Siuce yields did not increase

vith tractor mechanization, this could have detrimental resu.t{s on income
distribution and overali velfare., Fither the displaced-lator muct te ab-
sorbed mcre productively elsevhere or more economical combinations of crops
in the dry season facilitated by tractors must offset empioyment attribut-

able to mechanization. Average vage rates paid by farmers vith
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tractors were lover. Tractors displace the more highly paid labor even
vhen net emnlovment does not decreasc.

iIse of mechanicnl threshers was found to have even more serious
econnnic and social imvlications than use of tractors. Because threshing
trpically requires considerable hired labor, mechanical threshkers directly
displace the lahor of the landless and near landless,

The Brazilian cases werc somewhat in between Asia and Africa with
respect to availebility and suitatility of technology. !n the Sao Paulo
rerion, hirh value ner hectare crops were produced using fertilizer and
insecticides, but traditional technolory was used for suhsistencc crops.
The evidence indicated %aa% vnronerly desisned technolery coili increase
the notential income fron small farms, in both ‘{inas Gerais 1nd Ceara,
but teecznolnm: alone is insuffi~iernt for farmers to obtain iacones equal
to the ninirun vare, ™ere was no one specific barrier to hirher inconmes
on the 3raczilian srall “arms. Tor them, fechnology nust te considered
in a whole-=Tarm context {n sthich credi’, information throush research
and extension and other Tactors are often morc limiting than the juck cf
epprojriate tecnno.ory. Fur<nermore, the varictions in crops end farming
conditions means a wvider /sariety of techro.cpricais practices are required

to meet the needs ¢! n.i farms.

sarriers to Adoption of “vchnology

Snmall Tarmers have penerally bheen rela.ively slow in the adortior 5°
new vroducticn techniques. Therc are several reasons for this. lLack of
nrofitability is a majJor faccor nreventing transfer of modern technolopy
from one country, rericn or farm to another. Prices, oroduction responses
and institutions povernineg the incidence =f costs and benefits vary.

!Inder these conditions it is difrTicult to draw gmeneralizations that a:e
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not region specific since the physical and economic environment cen sig-
Ticantly alter rrofitahility.

Chenical lecinjques (fertilizer and to a lesser extent herbicides
and insecticides) were amoni: the few inproved technologies currently
available in the African regions. Input systems are very poorly developed
in nost of Vest Africa and knowledre of use of low-cost technical inputs
is not widesnread because o© an ineffective extension system. !oreover,
survey evidence in Sierra Leone indicated that low vrofitability and high
costy limited the adoption of biochemical and mechanical packages to
households already enjoying relatlvely higher ircome levels.

Evidence in tigeria also suprested thet directing the istribution
of inputs throush traditioussl leadership was likely to result in con-
siderable lenkare away from intended recinients at the village level.

In tvo rovernment programs observed it was estimated that 20 percent of
inputs extended were diverted to personal use of villare leaders.

An analysis of grain productio: systems in lipgeria also revealed
that the economic circumstances or households already in poverty impor-
tantly restricted their abiiity to perform farming operstions ut necessary
levels and at optimum times. Because, low-income farmers were short
of both cash and food during the farmings seacon they were forced to seek
off-farm employmcnt that competed with performance of on-farm tasks.
Moreover, shortage of calories during the preharvest veriod also con-
strained their labor output. It was concluded that improved technologies
which require increased labor or more timely execution might benefit the
poorest householders through increased demand for hired labor. Adoption
rates and yield increments should be expected to be smaller on the farms
of the poorest householders. In a sense, this provides an elternative

example of the poverty trap situation that is also prevalent in Asia.
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iﬁ Southeast Asia, :*% was observed that there was an important
FAp between the resuits un experiment station test plots and on farmers'
fields. There is a diffzrcnce hetween what is techniquely feasible and
what is achievable within the constraints perceived b: farmers. The
failure of farmers to achieve experiment station yields is attributed ir
part to lack of aporooriate technnlopy and svecific climatic conditions.
Notably 1in the Asian cases, rnost rice hreedins research has concentrated
on varieties suitahle for areas of pood water control. On upland fields,
areas suhject to flooding and at latitudes where gr. wing seasons are
relatively snor', suitable varicties are not yet developed or are only
now energing,

An important finding for rost of the Asian study sites was that
in most cases it would be uneconomical for Zarmers to add inputs at a
level required to achieve expmeriment station results.

Research in MNeonal challenred the assumption that farmers were either
users or nonusers of technolory. M"any farmers used both the new nitrogen-
responsive dwarf rice and the traditional variety simultaneously., Alterna-
tive technolories are evaluated by farmers on the basis of multiobjective
criteria. Rice yield alone, for exanmple, does not determine the farmers'
preferred systems., Labor availability, soil quality, the need for food
grains in a subsistence contexl, the availability of draft power, among
other variables, all interact to influence the choice of farmers from
among, alternative srstems, A combination of varieties was used as risk
insurance, to spread peak labor requireme ts and to make more efficient
“se of irrigation water. ™his sugpests thet a new technology may meet
sone of the farmers' needs. However, ratioral use of resources may lead

to only partial adoption. Hence, it may be noted that profitability
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vas a major factor in the adoption of technology but many other constraints
including sinmply lack of appropriate technology acted as barriers to
adontion of modern farming techniques.

For the nurpose of determining barriers to adoption of technology
in Brazil, technologies were clussified as mechanical, chemical or bio-
logizal., This classification was generally consistent witn <he canital-
and labor-usins or saving nature of the technologies. The mechenical
techniques reaerally implied substitution of capital in the form of
nachinery for labor and likewise substitution of machinery for labor and
land,

In Brazil it was not possible to affirm without qualifications that
one technologv had greater probability of adoption then the others. In
Ceara in the northeast average returns to land-saving, chemical tech-
nigues are low and uncertain whereas in the southern study sitos condi-
tions were such that adoption was rrofitable. Lack of education appeared
to be more of a barrier to adoption of chemical techniques than to the
adoption of mechanical techniques. However, n~rofitability usually
dominated such decisions, but the use of institutional credit was also
important. Credit was important %o the adoption of some but not all
techniques. Land ownership as compared with sharecropping did not
appear as a factor affecting the probability of adoption.

Some evidence emerged rerarding risx as a barrier to new technology.
in a region of Rio Grande do lorte risk programming analysis indicated
that activities involving new crops and cultural practices were not
likely to he used until income reached a level of approximately 3630 (US)
in 1973 prices. Traditional production techniques were less risky and more

appropriate on farms which could not achieve this relatively hipgh income

level.
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Efficiency of Resource Use

Efficiency as defined here refers to the fact that the resources
could not have produced greater returns regardless of the way in which
they wvere combined. Alternately, the same level of returns could not
have been achieved with a smaller quantity of resources. Inefficiency
may result from the individual manager's inability to predict uncertain
elements and may not be the result of poor management, Individual
manarers may also be subject to uncontrollable factors and constraints
such as lack of information leading to inefficiency in the sense indica-
ted here,

Substantial differences in farm productivity were observed among
- income strata in the African sites. This was due to a combination of
factors including enterprise selection as well as efficiency variation
vithin riven enterprises. In both Sierra Leone and Nigeria, higher
income households consistently were engaged in nonfarm enternrises which
often required relatively hipgh canital inputs and which as a result —-
realized significantly higher returns to iabor than the more service-
oriented, nonfarm enterorises of lover income households. I¢ was conclu-
ded that capital shortare restricted poor households from pursuing high-
return, nonfarm activities. 1In contrast, after controlling ecological
Zactors there was very little variation in the selection of farm enter-
orises anon” income strata. In the poor and less humid north of Sierra
ueone, farmers were restricted to a fenerally low return and highly
variable set of rain-fed enterprises, esmecially upland rice and millet.

A survival strategy characterized the selection of crops among the
poorest households in Nireria. Under the existing pricing relationships

groundnut was the most prcfitable crop which at the same tinme required
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fev purchased inputs., Hence, rather than attempting to be self-sufficient
in the production of subsistence prains low-income households concen-
trated on the nroduction of proundnut which in turn were sold to maximize
available calories throurh the purchase of grains. However, it is
inportant to note that the cash crop strategy adopted by the poorest
households placed them in a position of dependence on higher-income,
surplus Arain producers %o meet their subsistence needs.

After controlling for differences in cropping combinations, budget
analvsis in both African countries revealed wide variability in average
returns to hoth land and labor with returns verv closely related tc
income status., Moreover, in contrast to the Asian results, the intensity
of land use and yields wer hectare tended to he directly associated with
farm size and income. ore imnortantly, the use of complementary
factors such as fertilizer was not significantly higher amonis the more
affluent income farmers. In an analysis of upland rice and inland swamp
rice production in Sierra Leone somewhat different patterns were
observed. ‘lhereas no relationship between hours ver hectare and inccme
status was found for upland rice, labor use per hectare in swamp rice
declined strongly with incone status although yields increased with income
level, All cf these indicators point to fundsmental structural differences
in production systems among income classes in spite of the general dom-
inance of traditional practices.

Production function analysis conducted in Nigeria indicated that
labor was allocatecd efficiently in all income strata with marginal value
products not significantly different from market wapes. In contrast,
land and fertilizer were significantly underutilized. With respect to

land, the market was not well developed and there were important social
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restrictions holding land costs below its value in production. With
respect to fertilizer, the marginal return was significantly higher among
the poorest households indicating no conflict between cutput and equity
objectives in the design of fertilizer distribution programs. The pro-
duction function analysis also re-emphasized the underlying structural
differences hy revealing an increase in the use of labor per hectare with
increased income but accompanied by an increased marginal value product
of lahor.

In the African study technical efficiency was separated from
allocative or price efficiency and measured as deviation from the
average production function. Such differentials represent a difference
between that which could be achieved with the same resources and vhat
was achieved when constraints and/or uncontrollable factors were present.

It was noted that low technical efficiency was associated with high
population density villages and with fields obtained on low=quality
rental. Less timely execution of key farm operations (especially
delayed planting and low weeding) also led to lower technical efficiency.
It wes significant that performance of these operations were least effi-
cient arong; the poor. This was due in large part to the shortage of
seed which induced late planting to avoid the risk of lov germination as
well as to the shortage of cash and heuce the need to give first
priority to off-farm work to generate a steady flow of cash. In short,
analysis showed that the economic circumstances of low-income households
tended to restrict the performance of on-farm operations thereby con-

straining their efforts to improve their income from farming.
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In the land scarce Indonesian village, the large farmers' use of
labor vas lower than efficient if profit maximization were the sole
objective. In contrast, the smaller farmers in Indonesia and the Philip-
pines tended to be efficient labor users, thereby challenging the common
assumption that small farmers tend to be inefficient. Rather, ihese re-
sults seem to point to just the opposite conclusion. For example, in
the Indonesisn sample it was possible to ohserve farmers using identical
technology at & constant level across farm size groups, the smaliest
class of farmers ohtained €9 percent higher yield: than did larger
farmers. These hipgher yields were due primarily to more careful veeding,
transnlanting and other labor-intensive practices.

In the Philipnines, analysis showea that farmers using traditionel
technology without mechanical threshing and no tractors owned or hired
were operatins at the economically optimum level of >abor use given their
supply of land. On mechanized farms, however, hired lavor was used
economically but less farmily labor was used than was consistent with its
replacement cost which implies some preference for leisure or release
time for education.

In India and Nepal climate and topography increased the importance
of managerial skills relatinr to choice of enterprise. In Hepal, it was
not uncommon for a single farner to produce five different crops in com-
plex rotation and intercroppning patterns. Analysis indicated that enter-
prise combinations were chosen in line with profit maximization although
neither site achieved what would be perceived as an cconomically optimum
combination. !lowever, “the fermers' decisions appeared %o avoid excessive

risk as well as to take into accoun: the possibility o labor bottlenecks.
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The Nepalese research was noteworthy in Lhat it dramatized the importance
of lookins; at the "whole-farming system." In one locale, small farwers
uged modern varieties of rice on a higher priportion of lowland than did
large farmers. At the same time, small farmers planted a smaller pro-
portion of their upland to improved naize varieties than did large
farmers. This seening inconsistency is explained by subsistence require-
nents, seasonal labor bottlenecks and the inappropriateness of improved
maize for in*ercropping.

In Brazil there was evidence of economic inefficiency in the use of .
land, lahor and capital. However, any peneralization beyond the time of
the survey nust be made with caution hecause the Purdue studies are based
on evaluations of a crosssection of hcuseholds at one point in time.
Subject to this caveat, it may be concluded that landowners %endel to
use relatively less capital relative to land than is economically effi-
cient. Their capital-labor ratio also averaged too low if labor wages
vere used as a basis for comparison. However their proportions of labor
and capital were in line with the least-cost ratio consistent with the
orevalent, nractice of obtaining labor throuch the sharecropoing arrange-
ment. This probably reflects the more relevant price. On the other
hand, sharecronners used less capital and land relative to labor than ..
was rost efTicient. Apnarently ~onstraints other than the price of
capital kept 1iv from heing used by both owners and renters whereas
the owners tended to need more labor and the renters more land.

Yariation in returns from similar resources was experienced by the
farmers in the Jrazilian sanple., It wns found that if an owner with the
average quantity of resources and averare nroduction had operated with

the sane efficiency as those wvith highest returns from the same resources,
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that individual's gross output would have been approximnately 80-percent

higher.

The Labor Market

One of the functions of the labor market is to allocate labor both
within and among sectors, e.g., within agriculture and between farm and
nonfarm sectors. The usual economic criteria of such a market in
equilibrium involves equation of the marginal value product of labor with
its wage and equation of marginal value product for comparable labor in
various sectors,

One of the major characteristics of economic development under a
wide range of conditions is that labor must be transferred from the
farm to the nonfarm sectors. This is true for several reasons: first,
the incomr elasticity of demand for agricultural output in the szgregate
is lower than for nonagricultural output; second, with the value of time
rising concomitant with increasing productivity and wages in the process
of economic development, agriculture tends Eo substitute other resources
for labor;'third, the population prowth rate tends to be higher in rural
than in urban areas; and, finally, since land in the aggregat: has only
limited alternative uses, the tendency for greater in-flow of capital
rrows stronger as a result of increases over time in real wages. Labor
has to bear the brunt of the adjustment process. When the agricultural
sector experience: technological change, and when such change is capital
intensive, there is a strons tendency toward displacement of farm labor.
These conditions require transfer of labor out of agriculture. The
capacity of the labor market to function efficiently is essential in

this process.
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The African labor market while not under the 3trains of such rapid
econonic development has its own peculiarities. Hired labor earnings were
£ critical sunnlementary source of income among low--income households for
whom i% nften renresented a substantial nronortion of their inconme,
Hnuevorﬁ‘ 2+ seen above, vork as a hired worker competed with work on own
“arm and innortantly reduced nroductivity within the househo’d sector.
Althowth labor narkess were sonewhat better develomed in Nireria than in
Sierra Leone, there was evidence in hoth areas of reasonatly efficient
marxets. For examnle, in Sierra Leone, patterns cf labor mirration
zlosely mirrored vage rate deviations amo.ar rerions. However the magni-
tude 0f lahor flows was no%t sufficient to bring wages into equilihrium,

As in ranil, rural-urban nigration natterns in S{erra Leone
reflected a rlear dichotomy hetween lahbor markets for educated and non-
educated workers. The educated vho oririnated 7rom higher income house-
holds tendei to dominate rural-urban flows and ther were considerably
more successful in ?;ndinn urban Jobs., ‘‘oreover, due to support from
relatives, rducated mifrants expericnced little herdship during periods
cf 'oh cearch, Fducated mirrants were also considerably more resnonsive
to urhar wvares and less resceonsis. to the rerion-of-oriria wares than
wore ‘rmeducasod micsarte o a1 function 0f nerceived ocovortunities. Amcng
une lucatet mirreats, {4 vms seen that real wazes in tre urban informal
nmarket rere rnoY rreaqtlv 1ifferent from rural wares, reflectins a close
linkasme hetween unsvilled lahar rmarkets. ‘Jneducated Zalorers, whc itenaed
to coie Trom sienifirantly roorer hou,erolds than educated r..rants,
vere nonsiderabl less successful in ‘inding er.nloyment thar educated
mifrarts, often exnariencinrs hardshin due to lack of finanrial sunport.

2y

As a result i substuntial propor.ion returnei to rural areans soon after
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the izitial novement. It was concluded that the net distributional

effect of these two streams of rural-urhan migration wvas to widen the
income disparities between rural and urban areas while reducing inequality
within rural areas.

These equilibrating tendencies have been present in the Brazilian
labor market. In 1960, agricultural employment as a fraction of total
emplovment wWas relatively small in the states of Riv de Janeiro and Sao
Paulo. Over the decade of the 19G0s the amricultural labor force
declined absolutely, and also as a nart of the total labor force. There
vas A substantial increase in real income in the agricultural sector but
a decline of agricultural incomes relative to tha urban sector. As
another example, “inas Gerais and Espirito Santo, the areas with the second
lowest agricultural’incones at the bepginning of the 1960s, experiencad
so much out-migration that the amricultural labor force actually declined
absolutely. The result wis an increase in agricultural income second
only to one other region and of sufficient magnitude that the relative
incone position of agriculture to the urban sector did not worsen. Even
then, the agricultural incomes in the region were higher than only one
other region in the country, the depressed northeast. Illence, one must
conclude that the labor market in Brazil is function.ng. There are, of
course, imperfections, bu. the size of the lahor movement in response
to wvage and income sifnals is impressive. One factor involved in this
trannfer has heen the ranid growth of the nonagricultural servicec sector.

Overall in Brazil during the 196Ns the incomes in agriculture lagged
behind those in the urban sector. The tendency in the market can be sum-
marized as follows: 1) rapid growth of apmprepate cmrloyment, 2) labor
force shift from the low productivity agricultural sactor to the higher

productivits i::dustrial sector, 3) increased purticipation cf wonen in
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economic activities mostly in Jobs reaquiring 1ittle or no schooling,
and i) a relatively small decrease in nale labor participatio:; in the
total laher force.

Brazil was a very rapidly developing country at this timso.
Imployment prowth was so generalized in this period that little inter-
renional migration was required. Most of the intersectorial migration
could take nlace within regions.

It should also he noted that out-migration from a supply region tends
to be the vounger, rmore educated and more entrenreneural groups in the
nonuiation., They mav take vphysical cavital with them as well. llence,
the very process of adjustment auds to the disparity of interregicnal
distribution of income and develonment. The present rolicy ir Brazil
favors disagrreration of industries althoush concentration of growth
orocesses still tends to be in thas larrer urban centers. At some stage
balanced prowth becomes desirahle in order that all groups benefit,

At nresent the narket place disparity between skilled and unskilled
vorker wages suggests an educational bottleneck, The diffusion of
literacy and cducation amons; the lahor ft -ce suggests a suhstantial
difference hetween the rural and urian sectors. There are also inter-
regional differences. A hroadly based employment exchanre service,
schooling, arricultural extension programs and vocational training may
be the keys to long-term equitable development. There is evidence that
even .n the short run the extension training can pay off in agricultural
aredas that are already developing.

The household supply of labor to the farmer's own farm was also
exanined for the county of Caninde in the northeast, There, hired labor

is used primarily for harvest activities. The sharecrop rental system
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includes a procedure by which the sharecroppers are forced to sell labor
to the landlords at below market rates. lovever, sharecroppers appear to
pay a nerative rent for land when all benefits and wages are considered.

In this system the supplv of fanily labor was inelastic for owmers
and sharecroppers. The owner families, perhaps not unexpectedly,
evidenced preater responsiveness. The renerally more affluent owner
fanilies could afford to divert the family lahbor to child care and other
activities if wages were not attractive. Sharecroppers and not the
smaller farrers as such tended to be more labor intensive. In Vale do
Ribeira the tendency for sharecropveru and renters to specialize in labor-
intensive cash crops (horticulture and fruit) led to incomes as high as
those of the land owners.

There was no evidence that increases in income that are indevrendent
or the wage fron farming activities will shift the time of the household
nembers to leisure activities in Brazil. There was some evidence that
modern technology had a positive jmpact on the demand for labor. However,
due to the point in time nature cf the Brazilian survey this must be
vieved cautiously because the price elasticity effects of demand for the
product could offset this increuse demand for labor if the quantity of

output on the market increased.



185

Time Allocation in the Household

The household is a production unit which generates agricultural
output and income from farm and nonfarm sources. The household memvers
also make decisions on fanmily size and the spacing of children.

It is the individual household that allocates time between economic and
nonecononic activities. Hence. labor supply Lo the market and on farms
is linked with the time allocation of household meubers. Low-income
households face a number of constraints both internal such as lack of
education and skills and external such as poor infrastructures, lack of
employment obportunities and absence of urban-industrial growth in their
locale. Such constraints can substantially limit their participation in
productive activities outside the household, their ferms and other domes-
tic activities. Tne study of time allocation in this section offers
sorne additional explanations of rural poverty in the search for appro-
priate policy guidelines.

In the three studies the time allocation of household members was
related to a set of alternative work opportunities such as work on and
off the farm, both in and out of the locality. In some instances
maintenance and other work including child care, cooking, cleaning and
similar tasks performed by members within the househvld was also con-
sidered.

Labor profiles among African households revealed considerable
seasonal underemployment in both Sierra Leone and Nigeria., This was due
both to the seasonal rainfall distributfon but also to ge¢uerally low
employment levels overall even during peak farmiug periods. For example,
during the busiest farming months, Nigerian men worked an average of

only about 1NN hours per month, Sierra Leone men 125 hours, and Sierra
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Leone women only ahout 1175 hours. 7This result in land-abundant areas is
particularly sipnificant and surprising in comparison to land-scarce Asia,
One suggested causal factor is a calorie shortage which limits energy
expenditure during the preharvest period.

Wonen played an important role: women from low-income households
participated in the labor market, hiring out during planting and har-
vesting periods. This was particularly true in vegetable and noncereal
grain cultivaticn., The !igerian sample was predominately Moslem, but
even here wonen 1ade a significant contribution by producing items for
sale and barter within the comnound. Finally, they were often active
participants as petty traders.

In Nigeria, the highest absolute and proportional allocation of
atult male labor time to work off of their own farms was observed among
lov=income households reflecting both the low returns to labor on their
own farms and the need to fenerate cash throughout the year, but especially
during the preharvest, cash shortage period. Even during the peak month
of furming, June, total hours worked by adult meies at all income genera=-
ting occunations averaged only 3, 5, and 3.75 hours among low, middle
and high income households, respectively.

Household time allocation was studied in Indonesia in order to gain
insights into factors influencing the adoption of technology. The
sample households were divided into three classes depending on the amount
of land controlled by the family. Class I households were the largest
vith Class III heing landless or nearly so (averaging less than .2
hectare). All of the farms were srall, The average for Class I was
only 1.46 hectares. The classification was used only to facilitate

analysis within the study group.
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Class III households had to depend on wage employme: . from off-farm
to meetl subsistence requirements. There was little difference in the
total number of hours worked by men of the different household classes.,
It was the character of adult male labor that differed greatly with class
status, !Men in Class I worked in supervisory capacity and devoted ar.
average of over 85 percent of their time to their own land. In striking
contrast, nen in Class III households spent only i0 percent of their time
working with their own assets.

The main impact of these classes was revealed in the role of the women
and children. The participation of women and childiren and their contri-
bution to the family well-being through employment increased markedly
as the asset status of the household declined. Despite the extremely
large number of hours worked, the earnings of women ana children were not
enough to bring family incomes of households in Class III up to a
prescribed poverty level, defined as equivalent to 399 kg. milled rice per
consumer. Women and children serve an extremely important role in the
overall strategy oi Class II and III households, Women in particular
worked at low paying Jobs which tend to provide a steady secure income
flow of relatively lons duration. Survival strategy forced them to work
extremely lons hours for extremely low pay but their anchor role freed
nen, who then hud a wider range of Job opportunities and could seek
higher return emplcyment. This employment is probably more risky since
it is usually of shorter duration.

It is noteworthy that ownership of even very small amounts of land
#llowed home production of rice at or near subsistence leve’" thereby
making it unnecessary for at least some of the children ai:- sTunply to

participate in the extremely low-wage, contract labor market.
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A further implication is that the forcing of children into the labor
force reduces school attendance thereby lessening the possibility of
escape fron this voverty trap. This is especially insidious because it
is coupled with the fact that even children of six to nine years old
vere kept at e to care for vounger siblings in order to allow the
mother to marticinate in the labor force. Under these conditions,
acquisition of even a rudirentary education in these low-income families
s virtual imnossible.

It is clear that family members form an inteprated work tean.
Individuals adopt roles which allow the family as a unit to simultaneously
maxinize income and to meet their bhasic food needs, The degree of coor-
dination of work effort among family nmembers to reach these obJjectives
is reduced as the household control over assets increases.

Several of these conclusions reached in the extremely limited
resource base area of the Indonesian site were reinforced by an examina=-
tion of Indian farms which either owned or hired tractors. On these
more affluent farms, older children attended school and women withdrew
fron the labor force to care for preschool children. Again this is
evidence that tractor mechani:zation nay not displace as much labor as
nicht be thought fr .2 casual observation.

Researc: in Indonesia and the Philippines also identified a number
of mechanismsg for distribution of patronase in the dispersion of employ-
ment opportunities. Households with even small parcels of land had an
advantage over the landiess in gaining access to employment offered by
larger land holders. A systematic bias resulted whereby women in most
of the landless househol:ls vere enrared in the lowest paid and most
menial tasks. The research casts serious doubt on the concept of

altruistic labor markets of traditional rural systems that have patronage
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relationships to share work possibilities with the poorest members of
society. Instead, these turn out to be highly competitive markets which
regulate the way in which family lahbor is allocated among members of
households with different land holdings.

In the rural Brazilian areas household maintenance activities as
well as working one's own land and at wage labor contribute materially
to the household economic well-being. Any rise in the value of the
children's time in such work raises the opportunity cost of schooling
and consequently reduces the demand for schooling. On the other hand,
the increased economic value of children is accompanied by an increase in
fertility rates,

Farm and off-farm wage rates definitely influence the level of
enployment in Brazil. The greatest impact is on the supply of labor by
the wives, but there is a response as well by the husbands. The husband's
resnonse to wage changes is inelastic indicating that shifting the terms
of trade against azriculture will not effect their supplyiag labor as
much as it will their weges or incomes. The farm women, however, are
more resvonsive and the increased employment of women in Brazilian
agriculture in recent years appears to be a response to higher wages

rather than to declining incomes as is sometimes postulated.

‘lousehold Exnenditure Patterns
I lower income households conswie products which require less of
the scarce factors of canital and foreirn exchange, and more of the rela-
tivelr ahundant factor of labor, efforts to increase the incomes of poor
fanilies could result in conswmtion of more labor-intensive commodities.

This in turn could increase employmicnt and tend to equalize income among
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seccors. Rural household expenditures have linkages with the rest of the
economy. On the one hand theyv are exnected to have weak linkages be-
ccuse of emphasis on subsistence consumption while on the other hand,
their cash expenditures may be oriented toward homz produced goods. This
is apparently equally true of rural nonfarm employment possibilities.
Their income and multiplier effects are thus of considerable interest in
an econonic development context.

The effects of income status of rural households on consumption
are best analvzed through expenditure elasticities and marginal pro-
pensities to consume. Among the three studies, consumption relations
vere analyzed in Africea and tc some extent in Brazil. In the African
situation, the expected Engel relationships wvere observed with food as a
proportion of expenditure declining with income status and luxury goods
increasing. For example, in Sierra lL.eone the income elasticity of demand
for food declined consistently with income from 1.25 to .85 between
extreme deciles., Nevertheless, due to low incomes overall, 84 percent of
total exnenditures were used to purchase goods from the labor~intensive,
small-scale gsector. Thus important secondary employment effects could be
expected from a general rise in rural incomes.

As expected, higher income hcouseholds consume roods with lowver
labor inputs and higher imnorted content, but due to relatively equal
income distribution in Sierra Leone, the composition shift was not
substantial. An important finding was that income elasticity of rurai,
small-scale industrv products was nearly unity (.88) indicating a

growing demand for such products with rising incomes.
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It wvas also observed that the locational linkages of rural demand
with urban production sectors in Sierra Leone were very weak. Thus,
there was very little leakage of the multiplier effect into the urban
sactors with rising rural incomes. In short, exmenditure patterns demon-
strate that important beneficial secondary effects will occur within the
rural sector with general increase in rural incomes. Higher multiplier
effects were observed resulting from increments to incomes among the
noorest households.

In jiigeria, an analysis of food consumption showed that on the
average the households consumed 11 percent more calories than ninimum
requirenents. However, there was considerable vnevenness across classes
with the poorest 3N percent of “he nopulation below minimum standards.

An important finding was the considerable dependence of all but the richest
20 nercent of the households on purchased foods to meet minimum standards -
indeed, only the richest 20 percent met minimum calorie requirements out
o’ their own production., The poorest income households were most depend-
ent on nurchased foods. For example, domestic food crop production fell
below requirements ty 7N percent and S0 percent among the vpoorest two
deciles. These results underline the critical reliance of the poorest
households on a continual inflow of nonfarm generated cash to purchase
food. This was achieved through sales of cash crops such as groundnuts

as well as o!'f-farm cash lahor,

Finally, the data showed that onlv the pnoorest 20 percent of the
households ourchased more grain than they sold, Thus, increasing grain
prices would substantially worsen relative inequality given existing

nroduction natterns.
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No study of the consumption expenditures was specifically carried out
in the Asian area. However, the fact that the landless and necr landless
womia entered the labor markets to allow their families to reach reessonable
subsistence levels along with the “indinr that even a little land helped
tremendously in increasing income and furnishing subsistence would indi-
cate that the situation is very simiiar to the African situation and the
poorest classes spend for labor-intensive rural products whereas those
with higher incomes can save nore (invest) and spend more on nonfood
products such as education and manufactured imports. As in the African
case only the rore affluent would be able to supply their own food needs.
The poorer income groups depend cn cash purchases. Women worked a% con-
tract labor on sugar and tobacco nlantations at vages well below one
dollar a day to insure adejuste daily fanily rice consumption.

in Brazil, the largest part of the consumption expenditures was for
?ood and as exmected this proportion declined as income increased. In
the northeast erea of Brezil it was also found that tenure status was a
significant factor in explaining fuod consumption. The owners obtained
a larger part of their food from home production than did sharecroppers.
T™is {s reasonably consistent with the African finding since the owners
are more affluent than the sharecroppers.

liowvever, in uwne Sao Paulo study area the tenure status was not as
important. This was probably due to the fact that sharecronners in that
area had incomes wiiich were about th.. same as those of the owners. Some-
what unexpectedly, the number o persuns in the households, other things

equal, was not closely a<sociated with consumotion expenditures.
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Many important factors influencing incomes of rural households are
not under the control of irdividual farmers, A seeming unwillingness to
adopt modern technolorsy and operate i. a manner deemed efficient by out-
siders may often have rcots in constraints heyond individual farmer's
control. These mayv he institutioral such as rovernmental regulations
and social custom. Some are physical constraints such as weather, soii
and water while still others involve uncertainties in the system. 7T¢ is
often necessarv to use a survival stratemy in the face of uncertainty or
variability in :rields and income. An important r"indine was that, while
nany technical improvements apnear viable in an experimepi-stuotion
set*ing, thev may not be adopted on individual farms for the simvle
reason that ther arc unprofitable.

Analysis indicated thet social and technicel changes were weakening
the interdenendency of clagses such as those existing between landlords,
tenents and landless laborers. This is particularly true in Asia where
landowners adontinr technology felt that they had incurred the expense
and risk of change. Consequently the gains in ylelds and production may
not he shared nronortionatelv. Households with very low incomes cannot
afford strategies which pgive mood incomes on the average but leave the
fanily helow subsistence levels for periods of time. A lower but steady
certain income in this case is the rational choice.

This factor was a powerful influence in both the African and Asian
studies vhere it especially affected the lowest income groups. Those
with small parcels of land had to slight their farming from a maximum

farnm production viewnoint in order to maintain an overall subsistence

level., ~-heir off-farm employment could not he neglected in order to gain
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better timiug on the farms. The wage earning job might not be available
vhen they needed income the most. Similarly women from the lowest
income groups took low paying menial Jobs with long hours of work in
order to insure subsisten.e and release men for less certain but higher
paying short-term job opportunities.

These forces bear directly on good cultural practices and timing of
farming activities. At peak labor periods, wage rates are highest.

This is precisely when labor should be used on owned land. However,

cash and +ital deficiencies force family members to seek off-farm

work at these critical times. Incomes remain low with no cavital accumu-
lation.

Fducation is frequently looked to as a means of breaking the poverty
trap. Unfortunately, severe poverty may make the acquisition of necessary
education virtually impossible. When women must work long hours to
assure adequate cash for food, children of school age must assume house=-
keeping and child-tending roles. This prohitits them from attending
school and the circle of poverty and illiteracy is perpetuated. This
suggests that nerelv providing educatioral facilities is not an adequate
strategy for improvirg the lot of the very poor.

An underlying conclusion of all researc’: components of this study
was that careful farm-level data gathering and analysis is necessary if
problem areas are to be identified and properly addressed. It is apparent
that technical change in agriculture does not in itself provide a panacea
to rural poverty. Given the physical, social, political aad economic con-
straints to adcption of improved arricultural techriques, it is imperative
that compvanion changes in these areas acconpeny scientific advances if

efforts to reduce rural poverty are to be effective.
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