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ABSTRACT

APPROPRIATE TECHNOLOGY FOR SMALLHOLDERS:

SOME IMPLICATIONS OF SOCIAL STRATIFICATION

FOR FARMING SYSTEMS RESEARCH

Social stratification affects research and

development activities in ways which are. not

recognized in the general farming systems

literature. This becomes clear when one

distingui.shes among three strata of smallholders-

petty commodity producers~ peasants, and

semi proletarians.

The basic thesis of this paper is that the

socioeconomic characteristics of farming households

and enterprises delimit the range of viable

agronomic alternatives. Agricultural technologies

have salient socioeconomic characteristics, which

make them appropriate or inappropriate. This varies

in ways which are knO\'/n or kno\'lable~ and it is

precisely the covariation of the socioeconomic

characteristics of farming households and

technologies which can' help orient farming systems

programs to specific constituencies.
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APP~OPRIATE TECHNOLOGY FOR SMALLHOLDERS:

SOME IMPLICATIONS OF SOCIAL STRATIFICATION

FOR FARMING SYSTEMS RESEARCH

Social stratification affects research and development activities in ~/ays

\'/hich are not recognized in the general farming systems literature. This

becomes clear ~/hen one distinguishes among three strata of small holders--petty

commodity producers, peasants, and semiproletarians. Consistent and important

differences across strata exist and influence hO\'I one achieves agricultural

objectives and how one designs technology to be appropriate. The purpose of .

this paper is to develop this ar.gument in language accessible to non-social

scientists.

Farming systems researchers rarely acknowledge that all smallholders are

not alike. The category is heterogeneous. Variation occurs along two

principal· dimensions--the proportion of o~m farm production to total family

income and the social organization of own farm production. These differences

allow one to identify three principal groups--semiproletarians, peasants, and

petty commodity producers.

The relative importance of farming to overall household income varies and

allo~/s one to distinguish between semiproletarians and other smallholders.

Further distinctions may be drawn among smallholders \'/ho rely principally on

ovm farm production. Peasants organize production primarily for subsistence

and market surpluses; petty commodi ty producers ori ent thei r enterpri ses to

the market.

These three strata are articulated into the overall economy in different

ways, so the consequences of improving their agricultural productivity and

standard of living will be different. One can outline strata-specific

objectives and develop programs to raise producers' standards of living by
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increasing the domestic availability of basic foodstuffs and/or improving

general rural nutrition. These objectives' are conceptually distinct and

potentially in contradiction with others.

The distinction among semiproletarians, ,peasants, and petty commodity

producers also reflects differences in the' organization of household

economies, specifically c~mpetitive demands on labor time and ~onetarization

of on-farm production. This has. direct consequences for the availability of

both labor and cash inputs, which determine what kinds of technology could be

adopted. Furthermore, the social organization of enterprises varies even

\"ithin a single household economy when subsistence and commodity production

coexist. Appropriate technology, therefore, varies not only across social

strata but'also across enterprises within each strata.

The basic thesis of this paper is th~t the socioeconomic characteristics

of farmi ng households and enterpri ses del i mi t the range of vi ab1e agronomi c

alternatives. Agricultural technologies--be they recommended cultivation

practices or hybrid seeds--have salient socioeconomic characteristics, which

make them appropriate or inappropriate. This varies in ways which are known

or knowable, and it is precisely the covariation' of the socioeconomic

characteristics of farming households and technologies which can help orient

commodity programs to specific constituencies.

CONCEPTUALIZING SOCIAL STRATA

There are several reasonable approaches to the conceptualization of

social stratification among smallholders. Differences usually correspond to

the disciplinary and/or theoretical orientations of authors, and the subtlety

of some variations reflects the increasing sophistication of the literature.

These discllssions are largely inaccessible to practitioners of farming systems
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research. Consequently, this section will attempt to translate complex

theoretical notions in ways which do no gross violence to the sophistication

and insights of the literature.

Definitions are embedded in theory, since they include \'/hat has been

selected, highlighted, and interrelated. They also embody conceptions of

social change, implicitly. or explicitly reflecting both analys~s of history

and expectations of future change. Among the more controversial issues are

the specificity of the peasantry and 'prospects for its future existence. Some

opinion on these issues must inform any discussion, especially one oriented

towards applications.

There are several dimensions to the discussion concerning the specificity

of the peasantry. There is a debate about whether one should apply to peasant

enterpri ses neocl assi ca 1 mi croeconomi c concepts, as advocated by some

economists (Schultz, 1964; Becker, 1976), political economists (Popkin, 1979),

and anthropologists (Leclair, 1968). The alternative position is that peasant

enterprises are units of production and consumption, which obey a logic

di fferent from capi ta 1i st fi rms. Thi s pos it ion is adopted by scho1a rs as

diverse as Chayanov (1966), Redfield (1956), Holf (1966), Galeski (1972), and

Scott (1976). It is reflected in definitions such as that of Shanin which

considers the peasantry to have four characteristics--

the family farm as the basic multifunctional unit of social organiza

tion, and husbandry and usually animal rearing as the main means of

livelihood, a specific traditional culture embodied in the \'/ay of

life of small rural communities and multidirectional subjection to

powerful outsiders (Shanin, 1973:140).
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One variant of the general specificity argument is that there is a

distinctive "peasant mode of production,1I 't,hich coexists with (Chayanov, 1966)

or is subsumed by (Vergopoulos, 1978) other modes of production. Interpreta

tions phrased in the language of articulation"raise esoteric issues, (Fo~ter

Carter, 1978), which merit at least a brief commentary.

Any conceptualization of a mode of production must specify mechanisms

which reproduce the social relations of production characteristic of that

mode (Taylor, 1977). One rni ght tentati vel y defi ne patri archy as the founda

tion for the social relations of peasant production, thereby arguing that

control by male head of house over family labor typifies the labor process.

Patri archa 1 re 1at ions are reproduced \'Ii thi n the fami ly and are supported by

the institutional nexus within which peasants are embedded. This interpreta

tion may be quite erroneous, but it has the merit of specifying the social

relations which are characteristic of and reproduced within the purported mode

of production. Patriarchy is a critical issue among agriculturalists,

especially because the division of labor and the coexistence of male and

female enterprises is complex. This should be addressed directly because it

has theoretical and practical implications.

Fortunately, one need not defend a peasant IImode of production. 1I It is

sufficient to identify family labor power as a "critical element in the

organization of peasant economies and to consider how modifications in its

deployment affect the reproduction of peasant households. The model developed

by Deere and de Janvry (1979:603) facilitates this~ Family labor po\'/er is

organized in a home pr~duction process, the product of which is analytically

rent. Products are consumed on-farm for their use values and/or sold as

commodities for their exchange value. The means of production, including raw
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materials, the means of work, and family labor power, which were used up in

the cycle of production must be replaced. Anal.ytically, this is the process

of reproduction which is the basis of differentiation and stratification

(Deere and de Janvry, 1979:602-603).

This model provides basic elements for characterizing social strata.

Peasant households rely principally on family labor, organize production

primarily for its use value, and experience a process of simple reproduction.

The economic, pol itical, and social networks in \'/hich peasants are embedded

siphon off surplus and limit differentiation. Nevertheless, peasant

corrvnunities are stratified (Lenski, 1965:243-296), and recently the pace of

change has accelerated.

The penetration of capitalism and the spread of commodity production

disrupt the simple reproduction of peasant households. Different social

strata emerge, as households move either to'dards expanded reproduction or

to\'/ards decomposition. This is the differentiation of the peasantry (Lenin,

1977: 175-192); Harrison, 1977). Petty commodity producers, peasants, and

semiproletarian households reflect different dimensi.ons and directions of the

same historical process.

In comparison \'/ith peasants, pe'tty commodity producers rely more heavily

on hired labor, produce commodities, and depend on 'cash income to experience

expanded reproduct ion. Because they are so i nvo1ved in and dependent on the

market , term s 0 f t rade and s i mil ar issueS 0 fag ricu1t uralp0 1i cy are mo re

important to petty commodity producers than to peasants. If expanded

reproduction is successfu-l, they become farmers (Hurmis, 1980).

Semiproletarian households have insufficient means of production to

absorb family labor. Consequently, they depend on the sale of labor pO'der and
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experience the decomposition of their m·m enterprises. Their interests are

served by programs which increase rural employment and wages.

Oi fferences among these strata are actually a matter of degree because

the allocation of labor and destination of the' product varies both betwe~n and

within strata. Nevertheless, the approach is useful because it suggests ho\'/

the reproduction of farming households can be threatened. This, in turn,

.. suggests hO\'I one can tailor strategies to different strata and enterprises.

GENERAL POLICY OBJECTIVES

Petty commodity producers, peasants, and semiproletarians are involved in

agricultural production in \'lays \'/hich vary across strata and enterprises.

This implies that state policies can be directed both across and within strata

to achieve different objectives. Clarity is important if· farming systems

programs are to articulate objectives and identify appropriate constituencies.

Farming systems programs can pursue several objectives, one of which is

to increase the market availability of basic foodstuffs. In many countries,

concern exists to maintain production for export and to increase production.

for the domestic market. The expenditure of foreign exchange for commodities

which could be produced domestically is visible, and the fear of urban revolts

over high food prices is real. Many countries are not redistributing produc

tive resources, and even some that are (e.g. Nicaragua, Collins, 1982) retain

smallholder,s as producers of stapes. The political context of smallholder

production clearly varies. For different reasons, therefore, researchers may

develop farming systems programs for smallholders.

A central objectiv~ could be to improve productivity, thereby increasing

cash income of producers and market availability for consumers. In this

case, it is appropriate to orient a farming systems program toward small-
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holders who are already involved in commodity production. The probability is

high that there exists a relevant experimental literature, experienced

researchers, and a support net\'/o~k of International Agricultural Research

Centers and Collaborative Research Support Programs (CRSPs). These res6urces

facilitate adaptive research.

The technology developed by national and international institutions is

likely to require some cash expenditures. Precisely because they are already

involved in market production, petty commodity producers can" tolerate monetary

out1ays. The probabi 1i ty that technology can be developed and adopted is

high, and results would be visible in the marketplace.

A farming systems program serving small scale' commercial producers

differs from a conventional commodity program in one important way. One

analyzes commodity production in the context of other enterprises, recogniz

ing the potential for competition bet\'/een enterprises. One does not assume

that conflict should be resolved in favor of commodity production. Rather,

one acknowledges that producers may have a multiplicity of objectives and,

therefore, cri teri a to eva1uate success. The mai nt.enance and improvement of

subsistence production may be threatened by commodity production.

This introduces another objective of farming systems research--to improve

the productivity of subsistence enterprises, thereby increasing on-farm

consumption and improving rural nutrition. This objective is appropriate for

programs di rected at petty comrnodi ty producers, \·,ho can use subsi stence enter

prises as high value dietary supplements and as emergency reserves. Research

ers must determine how commodity and subsistence enterprises can coexist.

To improve productivity in order to increase on-farm consumption must be

the central objective in farming systems programs oriented to peasants.
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Increased productivity may eventually result in marketable surpluses, but

attention must focus on enterprises organized for their use value. Households

do not necessarily enjoy a higher standard of 'living because they increase

cash income. They can sell high value and purchase 10\'1 value commodities,

thereby jeopardizing nutrition (De\'/ey, 1981). The relationship betv/een

increased productivity and improved standard of living is problematic (Fleuret

. and Fleuret, 1980). Consequently, farming systems teams must abandon the

technocratic myopia which sees increased market production as the only

legitimate goal.

The'logic of subsistence enterprises is different from that of commodity

ente.rpri ses, so cri teri a for appropri ate technology are di fferent.. Because

subsistence production does not enter a cash nexus, the enterprise cannot

recover in the market monetary costs required for production. Consequently,

inputs into subsistence enterprises should minimize cash outlays. If sur

pluses can eventually be produced and sold, this constraint can be relaxed.

Even'if market factors are considered, however, focus must remain on the needs

of the household for consumption.

If producers organize enterprises for subsistence, the analysis of con

sumption patterns and preferences must be integral to the research endeavor.

The cycle of agricultural production includes raising crops or animals,

primary food processing, on-farm storage for consumption, and on-farm seed

storage. It should also include the maintenance of tools and infrastructure.

These activities collectively are what Deere and de Janvry (1979) mean by the

reproduction of the means of production.

To deal effectively \'1ith the entire cycle of agricultural production

,demands collaboration across several disciplines. Host agricultural research



9

centers are not organi zed to faci 1i tate thi s. Programs di rected at small

scale commercial producers can use existing commodity programs as a center of

gravity which incorporates other programs and support departments. Programs

directed at peasant producers have no natural organizational form.

The bureaucratic or formal organization of farming systems programs

requires far more attention than it has received •. Organization is related not

only to effective field work but also to on-station research and development

activities which are tailored to subsistence enterprises. National and inter

national centers were not created to conduct farming systems research, and it

may require major reorganization if they are to do more than move experiments

off-station and into smallholders' fields.

There are compe11 ing reasons to suggest that f1edgl ing programs in farrn

i ng systems research begi n vii th petty commodi ty producers and expand to

peasants. This progression is most likely to produce demonstrable successes

and to develop team skills, thereby winning legitimacy for the program.

Eventually, one could expand the program to semipro1etarians.

Semipro1etarians are extremely problematic for. farming systems research-

ers. To the extent that they are concentrated on small plots in ecologically

marginal zones, the productive potential of the agricultural base is 1m'l.

Higrati9n limits the availability of labor for' on-farm production, and

deterioration of infrastructure may leave the household with poor implements

of production. Because on-farm production is 10\'1, off-farm income can be a

very substantial proportion of total family income. The probability that even

a successful farming s.ystems program will change that realilty is very 10\",

and it decreases as the degredation of the environment increases.
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Governments may \"ish to mitigate the poverty of semiproletarian house

holds, but they may do little more than demonstrate concern. Integrated rural

development projects can encourage collaboration among government agencies and

provide important social services. Cooperation is also possible between

national agricultural research institutions and private voluntary organiza

tions, which actually work in semiproletarian cOlTlTlunities. Both approaches

have symbolic merit, but it requires both commitment and sophistication to

design an agricultural program \'/hich actually makes a difference under very

adverse circumstances.

Rhetorically, it is convenient to muddle the relationship between social

strat i fi cat i on and vfab1e obj ect i ves for farmi n9 systems programs. A muddl e

allm'ls one to believe that all smallholders will benefit equally. It also

encourages one to defi ne as complementary rather than compet it i ve genera1

\ objectives such as increasing the domestic availabiltity of staples, improving

rural nutrition, and mitigating poverty in the most disadvantaged groups.

Interre1at; ng strata di fferences wi th vi ab1e obj ect i ves, hO\'/ever, prov; des a

better guide to planning. The next sections will illustrate this thesis.

PETTY COMMODITY PRODUCERS

Farming systems research can increase domestic production of staples by

helping petty commodity producers improve practices, productivity and thereby

market availability. Such programs can raise producers' standards of living,

primarily by increasing cash income from the sale of agricultural products and

incidentally by improving subsistence production.

Programs for small scale commercial producers can develop existing commo

dity programs and tap the resources of the international agricultural

.community. Commodity programs in basic grains and foodstuffs are likely to be
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more recently establis"hed, less well staffed, and more poorly funded than

established programs in export commodities. Assistance in developing locally

suitable technologies is available from the International Agricultural

Research Centers and through the Collaborative Research Support Programs

(CRSPs). Technologies for petty commodity production are better developed

than are techniques requiring minimal cash inputs. Consequently, national

research centers are in relatively strong positio~s to elaborate research and

deve'loprnent programs for petty commodi ty producers.

One can use the techni ques of product i on or mi croeconomi cs to eva 1uate

appropriate technology (Hildebrand, 1979; Casley and Lury, 1981). Petty

com~odity producers· reali~e monetary expenditures for labor and other

productive inputs and receive cash upon sale. They calculate profit and loss

and include economic rationality among their evaluation criteria. Criteria of

producers and agricultural economists may differ in detail, but both regard

farms as enterpri ses whi ch shoul d produce a product and rea 1i ze a profi t.

Agricultural economists are trained to be more effective with petty commodity

producers than other strata of smallholders. This is important because they

are likely to be the only social scientists employed by national agricultural

research institutes.

Farming systems programs \'/hich serve petty commodity producers maximize

the strengths of commodity programs, international resources, and in-house

social scientists. This provides a relatively strong basis for moving beyond

conventional activities, considering both the entire cycle of commodity

production and relationships between commodity and subsistence enterprises.

The overall objective of a farming systems program is that petty

.commodi ty producers increase thei r standard of 1i vi ng because of improvements
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;n their commodity producing enterprises. Research must, therefore, focus on

technologies \'/hich 10\'/er the costs of production, thereby improving profit

ability. In this context, market analysis is critical.

r~ost commQdity production relies on purchased inputs, including seeds,

fertilizers, and other chemicals. Whether these inputs are fresh and avail

able in adequate quantities is critical information for program development •

. ,Equally important is instruction about their use .• In many countries, manu

facturers of agrochemicals teach both merchants and produce~s about products.

The economic incentive for overuse is clear, and the ability of extension

agents to counter such recommendations is limited. No realistic program can

proceed without information about the availability of agricultural inputs and

the recommendations of private and public sources (INIAPjCornell, 1982).

There are both economic and ecological reasons to develop varieties with

genetic resistance to major diseases and pests. Even as basic and applied

research continues, hO\'Jever, seed improvement programs can begin on-farm.

Technologies can be adapted 'for on-farm production by emphasizing selection

for disease resistance and storage for good germination (Arevalo, 1983).

Producers thereby gain some independence from the market and increase control

over the genetics of the crop. CoOntrol can potentially lower the costs of

production, thereby increasing profitability.

In marketing agricultural products, small scale producers are usually at

a disadvantage. Prices at the point of production tend to be low, \'/hereas

prices in central cities tend to be high. Disadvantages to smallholders which

are a consequence of r~arket structure are compounded if merchants are the

p~incipal or only source of credit for production and if loans must be repaid

immediately after harvest (Barril, 1983). These issues must be explored to
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determine if producers or merchants are more likely to benefit from a farming

systems program.

One important issue is ·the ability of small scale producers to \'/ithhold

commodities until prices rise. Sometimes the problem is economic, e.g.,

adequate on-farm or cooperative storage facilities. Sometimes the issue is

bi 01 0 gi cal, e. g• pes.tin festat ion and loss (Areval 0 , 1983 ) • A com prehen si ve

. farming systems program, especially if it served ~n integrated rural develop

ment district, could explore the technical aspects of immediate post-harvest

storage. One could consider cooperative and/or farm level storage facilities

and medium to high input technology to prevent losses during the short term.

The cost to construct storage infrastructure should be minimal, but cash out

lays for agrochemicals are acceptable because turnover will be rapid.

Storage for on-farm consumption should be encouraged for commodities with

high nutritional value. It is a known danger (USAID, 1982), that producers

sell high value products and buy commodities of lesser nutritional value.

Under these circumstances, cash income. can increase even as nutritional status

decreases.

Researchers must develop several storage technologies--to preserve seed

for the next season, to withold crops during the immediate post-harvest

period, and to retain grains for personal consumption. Petty commodity produ

cers can tolerate medium cash inputs on storage for personal consumption, but

concern should focus on the appropriate use of safe agrochemicals.

It is desirable to diversify commodity enterprises so that producers are

not entirely dependent. on a single market over which they exercise little

control. This can be achieved by maintaining multiple enterprises during a

single season and/or by rotating conunodities during subsequent seasons. A



, .

14

major limitation on diversification is environmental--what will do well, given

the basic criterion of profitability.

It is the criterion of profitability which makes it difficult to accommo

date subsistence cropping enterprises, except on lands unsuitable for

commercial production. Petty cornmodity producers will probably not feed them

selves. They may retai~ more for their O\'/n use, but they will probably

continue to purchase most of the processed and unprocessed vegetable products

they consume.

Petty commodity producers may also benefit from small animal enterprises

which are organized for subsistence. Especially if these enterprises are

managed and contro11 ed by \vomen, they can compl ement commodi ty produci ng

enterprises. Small animals can be sold in "emergencies to meet special bills,

thereby serving as the walking fund for petty cash. Furthermore, they provide

high value, complete proteins, thereby supplementing a vegetable based diet.

Researchers would need to determine \'/hich animals petty commodity produ

cers could support. The resource base necessary to support different species

of minor livestock obviously varies, as does their adaptation to particular

environments and their ability to use residues from cropping enterprises

(McDo\'/ell and Hi 1debrand, 1980). Finally, labor demands al so vary. All these

variables would need to be considered before recommending minor livestock to

particular producers.

Subsistence enterprises, both minor livestock and crops, are likely to be

ignored in traditional programs for petty comm"odity producers. Furthermore,

the analysis of commercial enterprises is likely to be incomplete, focusing on

the first stage in the process of production, to the relative neglect of post
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harvest issues. A farmi ng systems approach, by contrast, goes beyoond tradi

tiona1 commodity programs to provide more comprehensive analyses.

PEASANTS

Farming systems programs can improve rural nutrition by helping peasant

producers to improve practices and productivity, thereby increasing the avail

abi 1i ty of foods for on-farm consumpti on. In the short run, such programs can

.improve producers' standards of living primarily by increasing the producti

vi ty of subs i stence enterpri ses. Later, they may permi t pea·sants to produce a

marketable surplus. Initially, hO\'/ever, farming systems programs properly

focus on subsistence rather than commodity enterprises.

The subsistence enterprises of peasant producers are likely to involve

associations of more than one crop (Kass, 1978; Jodha, 1980). Such

enterprises immediately challenge commodity orientations. Even preliminary

attern pt s to ident i fY con st r ai nt s requi r e ex per tise inseve ra1 c r 0 ps; serio us

analyses require the specification of possible comp1ementarities and competi

tions (Harwood, 1979). Nevertheless, .the training of technicians, the formal

organization of institutions, and the reward structures of disciplines do not

encourage such multidisciplinary analysis (Gilbert et a1., 1980:77-81). These

issues must be addressed if national and international agricultural research

centers are to develop the capacity to understand and improve subsistence

enterprises.

Peasant households organize agricultural production in complex ways.

There may be important religious meaning to how and when one plants specific

crops. Furthermore, there may be post-harvest ce 1ebrati ons Hhi ch requi re

special dishes (Dillon, 1982). Such rituals and holidays may themselves

become determinants of the agricultural calendar.
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Peasant communities are integrated by kinship, so the nuclear family is

sometimes inappropriate as the unit of analysis. Kin relationships, fictive

orothe r vii se , imp1y 0 b1i gat ion s to redis t ribute re sou rces • 0ne imp0 r tan t

exchange involves labor. Households can sometimes claim for personal or

communal purposes access to the labor of community members. They have

corresponding obligations to provide labor if requested by others. These

. exchan ges ha ve a cal cu1us, but i tis not t hat 0 f the \'Jage 1abo r nexu s •

Reciprocal labor can be important to analyses of labor utilization on peasant

farms (Mayer t 1974).

The division of labor betvJeen men and \-Iomen t children and adults is

fundamental to the organization of peasant production (Hanger and Moris, 1973;

Stoler t 1977). There are t\'/o basic issues--making decisions and allocating

tasks. ~Jithin a single enterprise t there mayor may not be coincidence

betv/een decision making and task allocation. Furthermore t the pattern may

vary across enterprises. The identification of IIhis t
ll IIher,1I and lI our ll enter

prises is related to' patterns of financial responsibility or household

budgets. Who assumes responsi bi 1i ty and control s the proceeds of an enter

prise is information which allows one to anticipate the consequences of

programmatic intervention (Palmer an~ von Buchwald t 1980).

Peasant economies have been defined as being oriented primarily to

subsistence rather than to commercial production. This does not mean that

they are natural economies t in \-/hich households produce "Jhatever they need and

engage in minimal barter or trade. The historical process by \'/hich peasants

became incorporated in~o a money economy obviously varies (Skocpol t 1979). In

~ontemporary Latin America, hOHever, most peasants are integrated in t\,/o
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ways. They exchange some of what they produce for ri tua1 and/or i ndustri a1

goods. They also sell labor pO\'/er for a \'1age (de Janvr'y, 1981).

Farming systems research must explore how this cash is used. Cash income

might supplement subsistence production and subsidize consumption. Alterna

tively, it might finance investment in productive infrastructure, thereby

permi tt i ng the expanded reproduct i on of peasant economi es. The con sequences

of each alternative are radically different, and,researchers presumably wish

to encourage the second.

In order to site projects, researchers must make educated guesses about

reg ion s vii t h vi ab1e po ssib i 1i tie s for ex pan ded rep rod uct ion. Soc i 0 econ omi c

and .environmental data are both relevant. Agricultural census data allow one

to identify regions. v.Jith moderately equitable patterns of land distribution

(Pal&cios and Garrett~ 1983). Percipitation data allo\'1 one to identify zones

in which annual variations are not dramatic and the basic rainfall pattern is

appropriate for specific varieties (Staver~ 1982). Both an adequate resource

base and a moderately predicatable environment would seem to enhance the

likelihood of a successful farming systems program~

Peasant enterprises are typically characterized by diversity. Farming

systems programs should attempt to maintain this diversity, even as research

f 0 cuseson inc rea sing the prod uct i vi ty 0 f die tary st apl es • Avail ab1e t echn0 

logies probably require some purchased inputs. In this case, on-farm trials

can seek to establish the best low level option for peasants. Other

experiments can also be attempted, including the modification of cultivation

practices and the addition of ne\'1 varieties into cropping systems (Ruano,

1984) •
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A less traditional approach is also appropriate. Seed selection and

storage offer immediate opportunities for improving the productivity of

peasant enterprises without disrupting them. In many communities, women

select for seed by inspecting the crop after harvest and by choosing desirable

specimens (ItHAPjCornell, 1982). These \'/omen might be instructed to examine

the crop in the field and to tag plants with desirable characteristics, e.g.,

. disease resistance or adequate stover. Women could tailor seed selection to

h0 use hold needs by a pply i n9 corn pre hen s i ve c r i t e ria i nthe fin a1 se 1e c t ion

process.

Seed thus selected must be stored properly to minimize infestation and to

protect germination (UNECA, 1976). Researchers can support this effort by

exploring 10\'1 input technologies and evaluating them under farm conditions.

Viable technologies for on-farm seed storage must be developed if improved

seed selection and storage are to be a principal means to increase

productivity in the short run.

If productivity actually increases, grains must be protected longer from

post-harvest losses. This introduces the question of on-farm storage for

household consumption. Because this is eminently a problem of subsistence,

cash inputs should be minimal. This is a serious limitation on appropriate

technology. If the technical problem cannot be solved, productivity increases

can disappear as post-harvest losses.

Increasing productivity should also result in marketable surpluses. It

is desirable that these surpluses occur periodically throughout the year so

that they provide a steady source of income. Particularly desirable are

early maturing varieties of dietary staples \'Ihich can be consumed and sold

.before the peak season of traditional varieties. Such varieties can meet
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nutritional needs at the IIhungry time," and they can claim premium prices

early in the season (Staver, 1982).

Small animal enterprises can be approached for a similar perspective. In

peasant households, however, serious attention must be accorded large animal

enterprises. There are communities, like San Francisco de Natabuela in

Imbabura, Ecuador (INIAP/Cornell, 1982), in which peasants spontaneously

discuss how they attempt to close the feed/animal/manure/crop cycle. Animals

are recognized as important to cropping cycles, so imp'ortant that share

arrangements regarding animals specify who receives the manure. Such self

conscious attempts to intensify animal/crop interactions may not characterize

all .peasant communities, but they do suggest lines for appropriate research.

Proper accommodations for different animals is another relevant issue.

There is apparent consensus that livestock represent valuable sources of

complete proteins, emergency cash, long term savings, and power for production

(Sprague, 1976). Exactly what makes animals valuable to peasant enterprises

also makes them attractive to thieves, but there seems to be little consensus

hO\'I to protect them. Researchers could consider local needs and design

constructions \'lhich protect animals from the elements and from predators,

human and otherwise.

Farmi ng systems researchers shoul d focus on peasant subsi stence enter

prises. Promising lines of research and intervention are likely to be

overlooked if attention is confined to minimal levels of agrochemicals.

Immediate and possibly dramatic improvements may be achieved by teaching women

comprehensive criteria for seed selection and by developing appropriate seed

storage techniques. Expected increases in productivity raise the issue of

.on-farm storage for consumption. This illustrates why increasing productivity
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and decreasing post-harvest losses must be complementary approaches in farming

systems programs for peasants.

SEtH PROLETAR IANS

Farming systems research can do little td benefit semiproletarian h~use-

holds. This is almost a matter of definition, since on-farm production

provides the minority of total income. Standard of living, therefore, is more

. responsive to changes in wage rates. Improved productivity of own farm enter

prises is beneficial, but better social services and "higher wages are

relatively more important to semiproletarian budgets.

Semiproletarian households are likely to be concentrated in agricul

turally marginal areas. This introduces technical problems. Crops or crop

associations which do well in marginal environments may not be well

researched. Traditional Andean grains and tubers provide good examples.

There is little published research on crops like the legume choco (lupinus)

and the tuber oca (oxalis) (Lebn, 1964). Nevertheless, they are important on

high elevation, marginal farms in Ecuador (INIAP/Cornell, 1982). Farmers know

more than agronomists about these crops, and scientists need to study

traditional systems before suggesting improvements.

r~arginal and fragile environments are problematic, especially if tradi-

tional practices have been intensified. t1any cOminunities have experienced

changes in land use patterns, irrigation systems, rotation practices, and the

availability of lands for pasture and fuel\'/ood. The net result can be intense

and rapid environmental degredation (Hoskins, 1979). Farmi ng systems

researchers must consider environmental issues to develop practices vlhich

avoid further environmental degradation and decomposition of subsistence

economies.
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The availability 'of labor, especially male labor, is another critical

issue. Migration alters the complementarity of male a~d female activities and

creates extra work. Male migration is frequently associated with female main

tenance of farms (Boserup, 1977;). This can substantially lengthen the

\;lorking day for rural women (UNDP, 1980). Alternatively, male migrants can

coordinate activities so that they return regularly and retain principal

responsibility for on-farm production (INIAP/Cornell, 1982). In this

situ~tion, men are overworked.

In the short run, migration increases someone1s \'lorkload. In the long

run, the risk is that m~intenance of farm infrastructure--fences, canals,

tools , etc. - - \., ill be post poned. Itis possib1e t hat fa i 1uret0 mai nt ai n

infrastructure is the most critical factor in accelerating the decomposition

of semiproletarian households (Chaney and Le\'lis, 1980).This hypothesis

deserves serious attention.

Programs for semipro1etarians face severe limitations. Own farm

production is not the principal source of income. Furthermore, land bases are

likely to have limited productive potential andmigration necessarily stresses

the farm. Under these circumstances, strategies to increase on-farm

production are difficult to identify.

Technologies requiring minimal cash inputs are generally suitable. Semi

proletarians can, therefore, benefit from farming systems programs directed at

peasants. Especially important are technologies which maximize seed selection

for desirable characteristics. It is important to minimize loss of grains

stored for consumpti on, but thi s storage 1asts only a fe\'I months. Hore

critical is the safe storage of seed for the next season, because benefits

,reappear. This dynamic is much like that in peasant households. Particularly
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beneficial are early maturing varieties \'Ihich can be consumed .or sold before

traditional varieties are ready (Staver, 1982).

The limited land bases of semiproletarians mean that farming systems

programs cannot focus on cropping enterprises alone. Small animal enterprises

may present viable opportunities. One example is guinea pigs in Ecuador.

These animals are typically maintained by the female head of house, \'/ho

, controls both their care and their sale. Guinea pigs usually wander through

out the house and eat grasses collected by women and/or children. Animals are

consumed by the family or sold by female head of house. Hhen sold, they

command 'a good price, equivalent to one day's \'Iage for unskilled', male agri

cultural labor (INIAP/Cornell, 1982).

One can increase the productivit.y of small animal enterprises by develop

ing low input techniques to improve indigenous species, to increase the

nutritional value of forages, and to confine animals in pens constructed from

local materials. Initially, available research can be adapted; eventually,

research must be customized. In the short run, hOViever, even modest adjust

ments can produce substantial returns for small scale animal enterprises.

Farming systems programs can develop strategies \'/hich minimize reliance

on land and male labor and emphasize small animals and female labor. Success

ful prog rams can help semi pro1eta ri ans consume comp 1ete protei ns and se 11

traditional animal products, at the discretion of female head of house

who manages the enterprise. Even though semiproletarian households do not

receive the majority of their income from on-farm production, a strategy to

improve very small animal enterprises seems to have merit.
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CONCLUSIOtJ

The social organization of agricultural production and agrarian cornnuni

ties have been traditional foci for research in the social sciences. r'1ajor

dimensions along vlhich household economies ana agrarian communities vary are

kno\>m • Si mil a r 1y , bas i c re1at ion s hip s bet \'1eenthe soc i 0 econ omiccharacte r i 

stics of farming households and the technology they use in production is

.. kno"m. The problem is that these relationships are not knm·m by those vlho

develop agricultural technologies.

Social scientists can use theoretical and ethnographic literature to

focus farming systems research. There is, of course, a specificity about

agricultural production, and no reasonable person would suggest that research

agendas be developed independent of field work. Nevertheless, one can

theorize about issues \</hich are central to different social strata. One can

specify objectives for petty commodity producers, peasants, and

semiproletarians.

(insert figure one here)

Theorists may find it painful to reduce esoteri.c debates to a chart with

t\'/enty-seven cells; ethnographers may challenge variables which are used to

define the cells. Both protests are valid, but there is still something to be

said for clarity--errors will become apparent.

The real purpose of this paper is to be specific enough that others can

cha 11 enge the argument. Petty commodi ty producers, peasants, and

semiproletarians are all smallholders, but they are different social strata.

Farmi ng systems program.s must refl ect these di fferences by tai 1ori ng programs

to different strata and enterprises. One set of recommendations is summarized

in Figure One. They can be applied and challenged if inadequate.
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IX.
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APPROPRIf,TE
TECHIlOLOGY

incrcase domt?stic food aVJilabilH.y,
thcrl'l>y i;:'provin9 aCCC5S of rur~l i!nd
urban .Ior~ers to nationJlly procuced
wage goods

irnp,"ove producer': standJrd of living
priparily by inCl"easing cash ir:::or,e and
incidentally by increasing pro::;;:tion
for home consu~ption

increase productivity and varie~y of
c~~rcial crops; specifici!ily, ~~::rease

costs thereby increasing profits 2nd
~iversify to decrease dependence on a
single cor.modity

maintain or reintroduce small n~bers

of ~inor animals which Cdn be soid for
petty cash and used for family
subsistence

detennine ~Ihether supply of necessary
inputs is approxi"-ately i!deq~ate to
projected cemand; evaluate aceq~2cy

of technical info~ation provic~~ ~y

both ccmacrcial and state pt.:rvey:rs;
develo~ and diSSEmin~te apprcori~te

recoTloTtendations using. traditional
extension techniques.

recognize that marketing probl~s

are potentially c,Qre serious and
less tractable than production
prOblems, especially if proc~~ers

must sell to specific ~erchants to
obtain credit

develop techniques for on-farw
production, storage, and selectio~

of ~etter seeds; emphasis is on proper
storage for disease resistance and
ge~ination so that producers can
avoid seed purchases prior to
sowing

on-farm storage technology should be
safe, requiring r.~dium cash in~uts;

specifically, producers should be
i!ble to hold crovs off r.~rr.et

during i"~ediate post-harvest
period and thereafter experien~e

minimal losses of grains retained
{or household consumption

tolerate medium to high cash inputs
during process of production,
irrrr.ediate po~t hanest storage, JJnd
seed storage for ~ext planting;
buffer necessity to buy seed or sell
produce when vulnerability to
~4r~et has greatest potentially
negative consequences

i~provc rur~l nutrit~on in the short
tern and increase do:-.estic food
-avatlc1bil ity in UI~ c:ediu,11 tern

i~provc prcducers' stond~rd of
living prir.:~rily by in~n'3sing

production for h~;;.e consu::-.pt ion
and thereafter geli(:l"at ing r.~rketable

surpluses

m~intain diversity of crop production
and increase pr-oductivity of dietary
staples; soecifically, e~phasize

m:dificaticr.s of cu1tural practices.
the incorporation of new varieties
into polycultures, and the
establisr.~ent of ~ore co~prehensive

criteria for seed selection

assign high priority to m~intain

diversity of ani~al species and to
ti£hten the fe~d!animal/~anure/crop

cycle; ffi~intain s~all ani~als ~hich

can be sold for cash as r.ee~ed in
emergencies, and consider prograns
and constructions which discourage
theft of larg~r animals

study mini~~l but effective levels of
Che,.;lical inp~ts and develop best 10./
level option; em?hasize improved
oractices ~f see~ so.l~ction/storane

and better integration of ani~al/'
plant enterrrises

emphasize an annual pattern of
~arr.etable surpluses so that some crop
or animal is avail~ble for sale
throughout' the year

work with traditional seed selectors/
storers (wooen) to identify and tag
plants with advantageous Characteris
tics, thereby iG?roving fam-level
varieties; develo? low level technolo
gies to store planting materials
selectEd using co~prehensive 0

cr:.iteria

on-farm storage technology should be
safe and effective, requiring low
cash inputs and re~aining effective
during the entire period thdt crops
are stored; specifically, a5 harvests
destined for subsistence increase, the
.time grains /Iced to lie protected also
increases.

emphasize medium to low cash inputs,
with special attention to low costs
in the early stugcs of the production
cycle; emphasize low to zero cash
expenditures, especially to select c1nd
store planting ~aterials and to protect
grains for hou~ehold consum~tion .

BESTAVAILADLE COP\'

der.:onstrJte goverrr.::cntal concern wi th
plight of rurJl poor, although
agricultUloal results will be ~linir;-~ i

IIlate minir.k11 i;n~rover,'~rits in stancard
of livi/l9, primarilj; by incn:c1sing
productivity of low input techr.olc~ies,

especially in sr:1all animals

recognJzc that only marginal ir,~rove
ments 1 n croppi nJ enterpri ses a,"e
possible given limited landba~es,

fragile e~v1ron~ents, ana reliance on
crops ~hich have not been the object
of much research

pursue possibilities to develo? srcll
animal enterprises, especially if
species can be maintained with wini~=l

expenditures of cash and labor and if
they can either be consuc.ed or sol~

at the discretion of female head of
house

--minimize oarr.et involve~ent and
rr.3ximize on-farn production of inp:Jts
into-subsequent production processes

consider the special rr.erits of srrK!11
livestock which can be consur,led or
sold upon demand

involve private voluntary orani~ations

in seed selection/storage research
with peasants so that they may dis
seminate results to serniproletarians;
initial c~phasis should be on safe
storage of minimal quantities, follOwed
by field selection criteria

onfann storage technol~9Y should be
safe, requiring zero to low cash inD~ts;

specifically, seed selection and storage
is more ir,:portant than storage of
sub£istence production, given the short
time that their production lasts

consider low to zero cash inputs
throughout cycle of production, storage
and con~~~ption; e~~h3size si~~le s~

selection and post harvest techniques.
using aVililable material';, c1nd consider
ing the ~robably low availaLility of
!Ildle laLor

-~---~-~-.,..---_ .....------
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