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The Social Ecology of Soil Erosion in a
Colombian Farming System 1

Jacqueline A. Ashby
IFDelCIAT, Cali, Colombia, South America

ABSTRACT New interest in environmental factors in the sociology of
agriculture has stimulated the development of a "social ecology" per­
spective. This paper applies a socioecological p(~rspective to soil resource
degradation and the implementation of soil conservation policy in a Co­
lombian farming system. The analysis illustrates two important themes in
social ecology: how interaction between biophysical and social parameters
in agriculture structures farmers' use of natural resources and the inter­
pretation of natural resources in terms of how farmers perceive them.
Analysis of the political economy of the farming system shows how bio­
physical and ~nstitutional factors create incentives for farmers to use de­
structive soil management practices, which are reflected in norms and
values of land use ill the farm commullity, and farm types or adaptive
!>trall'gil's for copillK' with Ihis ('llviroI1I1H'IIl. 'l'h(' I'apc'.. C'OIWllldt's Ihal a
sm:ilwcological pcrsl'(,t:tive I'onls('!' :Il1alysis Oil imtitutional tat'lon; Ihal

cause soil erosion.

Introduction

Cl'lt idslIl 01' lIw ('IIV\I'OIlIlII'lllal bliud-spot ill sll('i()logicall,(,~H'arl'hOil

agriculture has stimulated interest ill the developmcllt of a "social
ecology" perspective in the sociology of agriculture. Two important
themes stand out in recent publications on this issue. First, the im­
p0rtance of treatit1~ environmelllal variables, in part icular \lawral
ITSO{\I'C('S, as !'iocim'(,olltlillic' (,OlltTpl~ lhill an' ntlllll':tllr dc'lilH'I\' ;\
nil ic:11 sel ol'ellvirOIlIl1I'lllal illdil'lIlOl'S 1'01' IIII' sodolo~~)'ol'agril'ldlll\('
i". thcreron.~, I:ll'llwrs' percepl iOlls alld vaillatiolls Ill' CIlVirOl1lllelltal
resources, which emanate from the goals, perceived needs, and ex­
pected beneftts farmers utilize in their decision making (Bennett,
1978; Coughenour, 1984). A second major theme is the need to utilize
a farming systems framework for analysis that incorporates bidirec­
tional causality and interdependence between biophysical features of
the environment and social organization for managing and exploiting
environmental resources (Ashby, 19R2: Dunlap and Martin, 108;\:
Saint and Coward, 1977). As COllglH'I\fHII' poillts Ollt. (1 D}H: I(», a
systems perspective on thc relatiollship between bnners and their
environment requires attention to the political economic factors, such

I Contribution of the International Center for Fertililer Development (IfDe) and
the International Center for Tropical AgriCulture (CI AT).
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as g?vernment ~oli~ies ~nd mar~e.ts, which structure farmers' per­
ceptIons and objectIves m exploltmg the natural environment for
agriculture. In particular, the political economy shapes organizational
a?d environme~ltal"nich~s"?ccupied by different types of farms with
different adaptIve strategies m' the use of environmental social and
technical resources. ' ,

A soc~ological perspective on natural resource use for agricultural
pro?uc~lOnfocu~es, therefore, on interaction between biophysical and
mstitutIonal e?vI~onmentsandhow t?ese paraI?eters structure types
of farm orgamzatIon and correspondmg valuations of environmental
re~ources b~ rarmers. A socioecological analysis of soil erosion re­
qUIres defi~ItIo~ of the problem of why farmers overexploit and
degrade theIr SOIl resources in terms ofhow the political, institutional,
and market forces in their environment create incentives for them
to do so.

!his paper applies ~ socioecological perspective to the analysis of
SOlI resource degradatIOn and the implementation ofsoil conservation
policy in a Colombian farming system. The paper discusses how de­
pen~ency relationships wit!l the market economy at large create in­
c~ntIves for sma.1I farmer~ m ~he system to pursue cultural practices
VIewed as a ~aJor co~tnbutmg fa~tor to soil erosion by agencies
concerned WIth local lI~pleme~tatlOn of s<;>il conservation policy.
Norms and values assOCiated WIth land use m the farm community
relfect the disincentives structured by the political economy for farmers
to adopt soil conse.rva.tion. as ~ specific objective. The sociopolitical
structure of land dIstnbution IS then analyzed to show how different
types. of fa~ms exist, which are associated with farmers' perceptions
of soIl erosIOn and adaptive strategies for coping with this problem.

The political economy of soil erosion

A central ~ypothesis for the explanation of overexploitation of soil
resources m the small farm sector of third, "lorld countries \is that
small farmers place a higher value on the short-term benefits they
can ?b~ain from mining the land than on the benefits they could
obtam m the longer run from soil conservation. These values are
often seen as ultimately responsible for the failure of small farmers
~o ad.opt soil conservation recommendations and foI' their persistence
m usmg other .seeming.ly inexplic.able, des~ructive cultural practices.
For example, m TropICal Amenca (MeXICO, Central America the
Andean countries, and the Caribbean) some 40 million people ~r 30
percent of agricultural families. currently farm on steep slopes, where
20-40 percent ofannual croppmg takes place, causing serious erosion
problems (Posner, 1981). An alternative explanation for this behavior
argues that such exploitive values towards soil resources are an adap-
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tive response to particular ecological, technological, and social con­
straints faced by small farmers in low-income countries.

There are, for example, important differences between the planning
horizon of the poor, small farmer and that of many recommended
soil conservation techniques for the tropics. The short-term for the
poor small farmer often means that he can only plan from one harvest
to the next, and in extreme cases of poverty, fr,om one operation such
as crop establishment to marshalling resources for the next operation,
such as weeding. The contrast between this time horizon and that
required for implementing available technology f~r soil conservation
in the tropics is best illustrated by an example. Stnp contour plough­
ing is widely recommended in Colombia for soil conservation on steep
slopes: it requires the farmer to plough only parallel strips on the
contour of a hillside plot, leaving the uncultivated strips as barriers
to run-off and soil erosion. Like many soil conservation techniques
recommended for the tropics, this example requires the farmer to
make an investment of additional capital or labor time in establish­
ment and in maintenance (because the uncultivated strips complicate
land preparation and increase weed control problems); it requires the
farmer to forgo some income. (from the reduction of area under
cultivation when no technology for intensifying production on the
cultivated strips is available); and benefits from the accumulation of
soil, which otherwise would have eroded away, require several crop­
ping seasons to compensate the farmer for his costs and forgone
income. Small farmers faced with a choice between maximizing pres­
ent income in the short-run or making an investment in long-run
benefits from using soil conservation techniques will usually opt for
maximizing present income, even though this implies potential de­
struction of their natural resource base in the long-run.

Several theorists argue that this choice is a forced outcome for
small farmers in Latin America who are linked into dependency re­
lationships with the world market system that intensify overpopula­
tion and poverty, emphasizing that many of the factors that create
pressures to raise present income just to meet survival needs are
outside the local control of small farmers (Crouch and de Janvry,
1980; de Janvry, 1975; de Janvry and GarrarilOn, 1977; Margolis,
1977). The complex factors that contribute to a vicious cycle of ag­
ricultural exploitation of steep slopes and accelerating soil erosion
for poor farmers are summarized schematically in Figure 1, which
illustrates the interdependence of biophysical factors, market and
political forces, farmers' decisions about use of natural resources, and
cultural practices. In this paper the term cultural practices refers to
a general set of techniques used by farmers for crop production of
which soil management practices (including use of fertilizer for ex­
ample) are a subset. The term conservation techniques in this paper



~--,
Social Ecology of Soil Erosion - Ashb)' 381

1). This trend reflects their preference for short-term benefits dis­
cussed earlier, but why farmers have this preference can only be fully
understood by reference to the context of markets and sociopolitical
factors illustrated in Figure 1.

The exposure of ecologically fragile lands in Latin America to high
risks of soil erosion reflects the political and institutional structure
of land distribution (de Janvry and Garramon 1977:211-12). Large­
scale capitalist and plantation agriculture monopolizes prime .lands,
while small farms are limited to the least fertile and most easily de­
stroyed lands (see 3, Fig. 1). This' political and institut~onal struct~re

is dominated by the interests of large-scale enterprIses producmg
export commodities (such as sugar or coffee~ or staple.foo~s~or urban
consumers (such as rice, wheat or beef), which are quite dlstmct from
the interests of small farmers (see 4, Fig. 1). It is important to em­
phasize that these domestic interests are depende!1t on the world
market system, which represents a set of exogenous factors not sho~vn
in, Figure 1. Such interests influence policies f~)r farm c?mmo~lty

prices, agricultural input prices, farm wages. and Import tanffs, which
create a market structure unfavorable to small farm crops, such as
cassava, beans, or potatoes (Crouch and de Janvry, 1980; .Piiiei~o el
al., 1979). As a result, such crops face dramatically fluctuatmg prIces,
have low profit margins, and .are high ~isk (s.ee 5, ~ig. 1). .

Such conditions of economic uncertamty. m particular, prIce fluc­
tuations, have a major influence on conservation decisions, increasing
reluctance of farmers to invest in conservation techniques (see 6. Fig.
1). The tendency for small farmers in Latin America to produce crops
that face such unfavorable economic conditions is often an adaptation
to la1}or supply conditions. The market power o~the lar~e-farmsector
creates peak seasonal demand for wage labor. In certam nonmec!la­
nized operations of export crops, such as cuttmg cane or harvestmg
coffee. Those small farms or minifulldia, which cannot provide year­
round employment for the family, provide seasonal wage labor to the
large-farm sector producing export crops. Small farmers who cannot
pay wage~ competitive with. those in ~he large-~arm sector must adapt
their agrIcultural produc~lOn practices to thiS se~s?nal o~tflow. of
labor, and this can be an Important factor determmmg their cho~ce

of crops. The economic viabilit.y of small farms in Latin AmerIca
depends on intensive use of unpaid family labor (de Janvry and Gar­
ramon, 1977). Small farms tend to produce labor-intensive crops, for
which mechanized technology does not exist and in which capital­
intensive mechanized farming cannot compete (Pineiro ('I al., 1979).
During times of low prices, small farms te~d to increase prod~~tion

by substituting family labor for purchased mputs (such as fertIlI7:er),
so that the intensified use of the soil leads to its further exhaustIon:
hence, a cycle of low prices, lower incor:nes, greater poverty. shorter

(7) Limited State
Inve st me nt in
Profitable
Technologies For
Steep Slope
Agriculture.

(I) Edaphocllmatlc Factor.
Causing Soil Fertility
Decline and Erosion.

__(6) Divergent Interesh of ---'
Larlge Farmers on"Pr,lme,
Lands and Small Farmers
on Marg Inal Land •.

(4) Income and Labor
Constraints on Sma II
Farms.

__(5) Low Protits. Risklness_
..-- and Fluctuating Prices

of Small Farm Crop.

-- (2) E_ponded Cropping ____

~ on Steep Slope •.

(3) Small Farms Concenlrated
an Hili Slopes.

(Bl Environmental
Degradation Creates
Pressure Groups far
Soil Conservat ion.

Figure 1. System relationships in the social ecology of soil erosion
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refers to a different set of practices, which have soil conservation as
a specific objective. Relationships between factors indicated by each
of the four major headings in Figure 1 are shown with numbered
arrows and a brief statement about each relationship that is of specific
interest to this analysis. This section of the paper lays out the general
framework of relationships shown in Figure 1, and the remainder of
the paper examines these in detail in the case of a Colombian farming
system. \

The natural ecology of steep-sloping lands in Tropical America is
vulnerable to soil erosion once the native vegetation is cleared for
agricultural purposes, when edaphoclimatic factors contribute to a
p:~cess of soil fertility. decline under cultivation (see 1, Fig. 1). Tra­
dItlO~al cultur~l pra~tlces were ~dapted to the mountain ecology by
rotating croppmg with long perIods of natural fallow to restore soil
ferti.li~y. However, recent increases in' population pressure on the
traditional land base of the small farm sector in Latin America have
changed farmers' perceptions of the desirable fallow period to restore
soil fertility (Brush, 1983). Farmers have adopted shorter fallow pe­
riods ~nd more ~nte.nsive cultivation of annual crops, and they have
expanaed croppmg mto steeper and more marginal slopes (see 2, Fig.

1

I
I·
1
I
I

1
!
I

i
I

I

.
I

r

1
I

!
i
1

I
!
i
I
j
I

I
!
~
i
}
j

l'
1
I
I
I
i
1
i
1
I
I
I
I
1

I
1
i
I

j
!



I
I
J
i
1
~
I
j

i
j
I

}
t

I
i

i
I
I
I
I
,j
\
I

I
i
J
1
I
I
I

I
f
I
~
'I
i
1
I

J

f
I
I
I
j

382 Rural Sociology, Vol. 50, No.3, Fall 1985

time horizons, and increasing soil depletion is created, (Ciriacy-Wan-
trup, 1963:208). I

The lack of technology for crops typically grown by small farmers
in Latin America reflects a worldwide pattern in agricultural research
priorities, which historically has been influenced by domestic. and
international interests in promoting export crops for trade and has
been little concerned with the special technical needs of small-scale,
semi-subsistence farming in the tropics (Busch and Sachs, 1981). The
lack of profitable technology that helps to control soil erosion and is
also .ad~pted to ~he r~quiremenltsof smalI" ,farrr~rs in the tropics is a
speCIal 1I1stance of thIS general pattern (see?, FIg. 1). Once the lack
of soil conservation technology appropriate for smalI farm conditions
is explained in this way, it is important to note that the impetus for
implementing soil conservation in steep-sloping lands of Latin Amer­
ica often emanates from urban and other interest groups outside small
farm communities (Novoa and Posner, 1981). Such groups are af­
fected by the silting-up of waterways, for example, or destruction of
recreational facilities by deforestation and run-off, and they influence
the political environment for soil conservation policy, which rec­
ommends and tries to enforce conservation techniques without nec­
essarily referring to the needs of small farmers who are expected to
adopt them (see 8, Fig. 1). The following analysis of the relationships
shown in Figure 1 for a Colombian farming system illustrates in detail
the linkages between the wider environment of market and socio­
political forces and local farmers' decisions about the use of soil re­
sources.

Data collection

A random sample of 102 farmers were interviewed in a farming
system covering the area of Pescador and Mondomo, Cauca Depart­
ment, Colombia, in 1980-1981. Survey interviews concerned crop
production practices in the agricultural year prior to interviewing,
with erpphasis on soil management and fertilizer use, land tenure,
family composition, and labor use. Key informant interviews were
also conducted with a subsample of 40 farmers on their local soil
classification terms and on detailed plot histories, costs of production
in major crops, and land tenure arrangements. \ "

The political economy of the farming system

The study area is a watershed in Cauca Department, which is between
the central and western ranges of the' Andes in South Colombia.
Altitude ranges between 1,400-1,600 mas\., with average annual tem­
peratures ofl7°C to 24°C. Several features of the natural environment
make the natural ecology vulnerable to soil erosion (see 1, Fig. 1).
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Annual rainfall averages 1,750 mm, characterized by periods of in­
tensive rainfall (maximum 70 mm daily). Experimental data show a
cumulative run-off of up to 40 tons/ha of soil over a IO-month period
with traditional cultivation practices in the study area (Howeler, 1985).
Almost half of the study area has slope~ above 50 per~ent, which ~re
considered suitable only for reforestation by local SOlI conservatIOn
agencies. The pattern of land use in the farming syste~ is an adaption
to local soil and climatic conditions, but the crop mIx also reflects
broad trends in the Colombian national economy. Many of the crops,
beans, maize, and panela cane (for crude sugar), are typically grown
by small fanns (Kalmanovitz, 1974). Soils are infertile, and only 17
percent of the farm area is in permanent ~ree crops, mainly coffee,
but soils are marginal for coffee productIon, (FEDECAFE, 1978).
Annual cropping takes place on 25 percent of the farm area, and of
this, 19 percent is cultivated to cassava, typicall~ grown on the most
marginal, infertile soils o.n steep slopes (see 2, FIg.. 1). ,. .

The practice of faIlowmg land to recuperate soIl fertilIty ls.a key
feature of cassava cultivation, and 57 p~ent of the farm area m the
sample is left in secondary brush, ~crub < sturc, or remna?ts ~fwood­
land for this purposc. The practice Q.; fallow land rotatl~n mvolves
cutting and burning off trees and bruS'n fro.m the pl~t; land IS prepared
by ox ploughing, or it is done manually wIth the pIck, and spade, an?
exposed to the rains for two or three months untIl crop cover IS
established; two successive crops are normally planted, and the plot
is left again with the soil exposed until natural vegetation is rc-estab-
lished.

The settlement of Pescador and Mondomo by a mixed Indian and
mestizo population of small farmers dates back fo~ the past two cen­
turies to the piecemeal sale of lands from the IndIan reserves on the
boundary of the farming system in the upper reaches of the western
Andes. The small farms on these mountain lands are sandwiched
between fertile valleys to the north and south, which have been col­
'onized by extensive cattle ranches and sugar cane plantations (see 3,
Fig. 1). Before the Second World War, cattle ranching was a? im-_
portant activity in the study area (~n c?mmunal pa~tures, but tt has
since been enclosed as local populatton mcreased. \Vlth the enclosure
of grazing lands, livestock as a major ~arm enterprise in the area .is
restricted to a few large farms. Farms 111 the sa.mple average.9.ha m
size, and 41 percent are less than 5 ha (conSIdered the mll1lmUm
family farm size for Colombia).

Although the small farm sector in Colombia produces nearly 60
percent of domestically consumed agricultural pr?ducts, rates of
growth in production of smalI farm crops, exceptmg coffee, have
been stagnant over the past decade (Cr<:mch and de Janvry, 19~0;
Kalmanovitz, 1974; Sepulveda and ConklIn, 1979). Local productIon



j
1
I
i
i
1"I
I
I

i

I
I

I
I

1

I
I
1

I
!
I
i
I
1
!
I

i
I
t

I
j
i
I
t
1
I

,l
I

I
}
!
I
!
i
t

i
;
1

i
!
~

'I'. i I

384 Rural Sociology, Vol. 50, No.3, Fall 1985

of sugar cane in t~e farming system reflects this trend. Competition

from sugar factones based on the fertile valley plantations to the

no;th and a slump in w?rl~ sugar pric~s drove many small-scale,

ammal-power~d sugar. r:mlls In the farming system out of business.

Bean.s and maize: tradltlon~lly grown as subsistence crops, could not

provide economic alternatives. Technical assistance or credit were

not offered i.n .t~e stu~y area for these crops, which face high risks

fron.1 susceptibilIty to disease and from seasonal price fluctuations (see
5, Fig. 1).

. Coffe~ production in the farming system has been affected by the

international coffee "bonanza." The Brazilian frosts of 1975 meant

that Colombian d<;,mestic coffee ~rices tripled between 1975-1977,

and coffee plantations expanded Into marginal coffee zones such as

the study area. Of the sample farmers, 42 percent reported that they

had expanded their coffee area between 1975-1980.

However, the ability of small farmers in the study area to take

a.dvantage of th~ c.offee bonanza and to expand their coffee planta­

tions has been hmlted by a seasonal scarcity of labor for the coffee

h~rvest. Local farmers I1).ust compete for the available labor force

wlt~ large commercial coffee plantations, which bid up wage rates

du.nng the coffee harvest. Local labor also migrates seasonally to the

pnme coffee producing regions to the north for the coffee harvest

where wages are higher than local farmers can afford. Between 1975-':

.1978, wag~s for coffee labor rose above those paid to url;>an workers

In Colombia (DANE, 1979). As ~~asonal labor scarcity rose due to

t~ese three factors, the profitabilIty of local coffee production de-
clmed. '

T~e growing importance of c~ssava cultivation in the farming sys­

tem .Is a response to natural e~vlr<;,nm~ntal~roce~ses of soil fertility

declIne,. con.sequent o~ the hlstoncal intenSification of cropping as

pOI?ulatlon Increased m the study area and also to market forces

which made cassava an increasingly attractive alternative to othe;

crops, such as ~offee, ~uga~ cane, ~eans,or maize (see 6, Fig. 1). Slash­

and-burn cultivators In thiS farming system report that they used to

leave p!ots fallow for ten-to-fifteen years and then take two or three

succes.slve crops on the pl?t. Current yields in all crops are lower;

th~re IS less fallow land avaIlable because of partition of farms among

heirs, and most farmers now aim for a three-to-five' year fallow be­

tween .crop~ on a given plot. As a result, ma~y farmers say that beans

or maIze WIll not.&row on the poorer soils, which are suitable only

for cassava. Traditional sweet cassava varieties also have declined in

produc.tivity, b~t they h~ve b.een 'displaced over the pa;t fifteen years

by a bitter vartety, which Yields well on poor soils. Cultivation of

cassava tends to exacerbate soil fertility decline because the plant is

extremely w~l1 adap.ted to poor soils, i.e., it is efficient at extracting

scarce essential nutnents from the soil. Cassava yields improve when
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soil is well prepared and with frequent weedings, while the plant is

slow to establish a canopy over the soil surface, thus increasing risks

of soil erosion when cultivated on steep slopes (CIAT, 1982). The

relationship between edaphoclimatic factors, which contribute to soil

fertility decline, and the cultivation of cassava in the farming system

is an instance of positive feedback relationship (see 1 and 2, Fig. 1),

where one factor reinforces the other over time.

This relationship in itself encouraged the expansion of cassava

cultivation in the farming system, thus increasing soil erosion. In

addition, market factors created a local cassava "bonanza," which

made cassava especially attractive to small farmers. Whereas sweet

cassava was traditionally a subsistence crop, bitter cassava became a

cash crop with a locally expanding market. The availability of ground

water of a suitable quality for cassava starch extraction made Pescador

and Mondomo into growth centers of rural industrial starch produc­

tion. Cassava starch is extracted and fermented in rustic ral/ander/as

or starch factories, often operated by local cassava farmers, and sold

to middlemen who in turn sell to urban factories producing breads,

snack foods, and glue. Demand for cassava from local rallander{as has

grown beyond the extent that local farmers can produce and mid­

dlemen import fresh cassava roots for processing in the region from

elsewhere. A second feature, which made cassava especially attractive

to small farmers unable to compete for costly labor at peak seasons

oflabor demand during the coffee harvest, is the character ofcassava's

labor requirements. Cassava production in Colombia has not been

mechanized, so it is labor-intensive and unattractive to large-scale

enterprises hiring in labor. Although labor intensive, cassava can be

planted at any time of year; weeding times are flexible, and the crop

can remain in the ground for months awaiting harvest. As a result,

unpaid family labor is used extensively for all cassava operations in

the farming system. Hence, the cash-income earning potential of

cassava due to demand from outside markets and its adaptability to

local labor supply conditions encouraged farmers to expand cassava

production (see 2 and 4, Fig. 1).
In summary, several features of interdependency between the local

farming system and the market economy at large structured a se­

quence of developments reinforcing the positive feedback relation­

ship between soil erosion and the adaptation of cassava to poor soils.

First, the coffee "bonanza" encouraged out-migration of local labor

attracted by higher wages outside the region, exacerbating seasonal

labor shortages and making cassava a more attractive enterprise than

coffee locally. Second, the markets and technology for alternative

crops to cassava, such as sugar cane or beans, involved lower profit­

ability and higher risk on poor soils. Third, cassava production was

stimulated by the growth of industrial demand for cassava starch from

urban markets.
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Political and institutional factors in the
cropping system ,

This section of the paper examines relationships between the political
and institutional structure, the policy environment for soil conser­
vation in the study area, and the interests of influential groups outside
the local community (see 6, 7, and 8 in Fig. I). Policy for land use
and soil conservation in the study area is coordinated and imple­
mented by three agencies: the Federaci6n Nacional de Cafeteros
(FEDECAFE), the Cauca Valley Corporation (CVC), and the Instituto
Colombo Agropecuario (ICA), which is part of the Ministry of Ag­
riculture. Their joint policy for soil conservation in the study area
emphasizes restricting the traditional methods of cultivation used by
local farmers to expand cassava cultivation. Instead, cultivation of
cassava only on slopes below 20 percent, utilizing strip contour
ploughing with live barriers of pasture grass, is recommended. Tech­
nical assistance for vegetable crops and fruits is intended to encourage
farmers to abandon cultivation of steep slopes in favor of low-lying
areas suitable for horticulture.

FEDECAFE is an autonomous association of coffee producers, ex­
tensively involved in the worldwide marketing of Colombia's coffee
and in technical assistance and credit for its members. A key concern
of FEDECAFE has been to regulate the supply of coffee to avoid
market saturation after the coffee "bonanza" in 1975-1977. Detailed
soil and land use studies, undertaken by FEDECAFE to restrict coffee
cultivation in marginal areas, found the study area to be unsuitable
for high yielding monoculture coffee. Consequently, FEDECAFE in­
stituted a policy of curtailing technical assistance in the area to dis­
courage coffee production (FEDECAFE, 1978).

The CVC has a mandate to manage soil and water resources in the
Cauca river basin, which includes' the study area and the fertile ag­
ricultural valley of large-scale sugar plantations and urban commu­
nities downstream. The CVC is a major generator of hydroelectric
power; it supplies irrigation water and undertakes flood control proj­
ects, which are of main importance to the valley farmers and urban
communities. In order to perform these services, the CVC defined a
policy of discouraging cassava production in the study area, which
was associated with problems of deforestation (to clear new land),
erosion, and silting up of waterways downstream. Farmers are re­
quired to obtain CVC permits to clear land or to cut down trees in
the study area. Fines are levied for burning or clearing of nonculti­
vated land without the CVC permit.

ICA's policy is to make technical assistance and cre'dit available,
conditional on the use by farmers of CVC guidelines for soil conser­
vation techniques in cassava cultivation, such as strip contour plough­
ing. However, cassava is a crop of minor importance in ICA's national
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research program and ~carce res?urces meant t.hat.a comprehensive
agronomic and economIC evaluation of these gUldelmes had not been
conducted for local cassava production at the time of this study. The
technology, credit, and extension assistance f?r altern~tive cr~ps to
cassava, such as beans, for example, were not mcluded mICA s pro-
gram for the local farming system. ., .

The effectiveness of the local ICA ofTlCe s credit program for farmers
owning less than 20 ha was judged in the org~nizatio~by the num?er
of clients receiving credit and technical asslstanc.e, via t~e techmcal
production plan for cassava. The result w,as a dlsJunctl(~n ~etwe~n
policy implementation me,asures. of th~ ~hffer~nt organIZa~lOnS m­
volved in the area as ICA s credit admmlstratlon became hnked to

.the local boom in cassava production. In practice, it proved impossible
for leA to enforce controls on exploitation of marginal steep slopes
by refusing credit because of the lack of improved cassava production
technology as an alternative to traditi~nal slash an.d burn. methods,

In summary, it can be seen that SOlI conservation polIcy for ~he
study area is molded by interest groups out~ide. the local farmm.g
community, which aim to restrict cassava cultIvation. F~DE~AF.E IS
concerned with protecting all coffee producers from the llnphcatlons
of overproduction. This need giv.es particu.lar weight il~ FEDECAFE
policy to coffee producers on pnme land m other regions, who ~c­
count for the majority of coffee produced, and to the taxes which
finance FEDECAFE's budget (sec 6, Fig. 1). CVC aiI?s. to control slash
and burn cultivation in the study area and prevent slltmg-up ofwat.er­
ways serving significant urban and agricultural cli~nt gr~>ups in the
valley downstream (see 8, Fig. I). In ICA, t~e reg.lOnal ImI?ortance
of cassava for the study area is not matched m natIonal agncultural
research priorities. As a result, the limited resources allocated by ICA
to research on locally adapted technology did not identify profItable
soil conservation techniques compatible with needs of small farmers
(see 7, Fig. I). . ' . . .

This institutional environment contributed to a situatIon III which
recommended soil conservation techniques failed to provide viable
alternatives to traditional soil management practices. The next sec­
tion of the paper examines farmers' d~cision.making about cult.ural
practices in the farming system t.o show m det~I1 why fa~mers contI~ue
to use practices that conflict With the adoption of soIl conservatIon
objectives.

Norms and the socioeconomic structure of
land use in the farming community

Farmers' decisions about management of soils involve subjective per­
ceptions of the value or fertility of different types of soil and of the
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ecolog~cal processes. that a.ffect soil fertility. Field research involved
ext.ensIve conversations wIth farmers about their local soil classifi­
ca~lOn .terms. Farmers distinguished basically three types ~f soil: black
salls (tlerra negra), :ed soils (tierra colorada), and "mixed" soils (tierra
11lez.clad(9. Black SOl!S have a surface layer of top soil originating from
a deposI~ of volcanIC ash and are high in organic matter. Typically,
black SOlIs were equated by farmers with fertile soils that had been
lef~ fallow for at least 10-20 years. Red soils are eroded soils from
whIch the black A horizo~ has. d.isappeared, leaving only the parent
matter?f red c.lay of balsatic ongm. Farmers subdivided red soils into
types dIfferentiated ~y soil texture, vegetation, and length of fallow.
On~ type \~as descrIbed as the. best soil for t?e newly introduced
van~ty of bItter .cassava grown m the area for mdustrial starch pro-,
du~tIon. ~he thIrd category of "mixed" red and black soil was as­
sOCIated WIth run~off(lavado) and ~ vanishing black top soil by farmers,
but. n?netheles~ It was s~en as sUItable for cultivating bitter cassava
vaneties. The mtroductI?n. by farmers. of a bitter cassava variety
ad.apte~ to eroded red salls m tandem wIth the growing demand for
thIs ~anety from the l?cal starch-processing industry meant that the
erosIOn.of black topsOIl was not perceived by farmers as a production
constramt.
. Although ~lea~ingfallow l~nd with traditio~al slash and burn prac­
tIC~S for cult~vatmg cassava IS defined as antithetical to soil conser­
v.atIon by p?hcy makers, the economic incentives for farmers to con­
tmue cl.eanng fallow land are powerful. This is illustrated by the
figures ~n Table 1 fo~ a subsample of 40 cassava plots in the study
area .. HIgher production on fallow land meant higher profits from
c.leanng new land than from continuing to plant on previously cul­
tlvate.d ca~sav~ plots..Moreover, with farmers' current fertilization
practIces, .I~ still remamed more profitable to clear new land than to
apply fer~Ihzer on the second successive crop of cassava.

Reflectmg these difference~, 50 percent of cassava plots in the
, sample had been .newl~ establ~shed on fallow land despite efforts of

the eve to restr.Ict thIS practIce. Farmers planting with credit also
preferred to .cultIvate. newly cleare? plots, siri~e this gives a higher
return on van~bleca~Ital than plantmg on preVIously cultivated plots.

Investme~t m. erosIon control by farmers implies a stable commit­
ment to cultIvatiOn of a plot to capture long-run benefits of improve­
ments. The ec~momic incentives to rotate fallow land, with only one
or ~wo successIve cassava crops discussed above, mean that farmers
typ~cally make at most a: two- to three-year commitment to managing
a gIven .rIot. Land tenure relationships are adapted to'the rotation
system m such a way that management of a plot can change hands
fro.m one.cassava crop to the next, a further disincentive for farmers
to mvest m long-run conservation on a plot.

There are several types of land tenure arrangements and about

\1, iIi
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Table 1. Profitability of cassava on newly cleared land and farmers'
previously cultivated plots, Pescador and Mondomo, 1981-1982

Type of cassava plot

Newly cleared Previously cultivated

Unfertilized Unfertilizcd Fertilized

Gross revenue
Yield (kg/ha) 10,031 6,715 8,430

Price (US$/1 00 k~) 9.62 9.62 9.62

Value of output (U.S.$/ha) 965 646 811

Expenditure (U .S.$/ha)
Clcaning land 113 49 49

Ploughing 116 76 76

Planting and fertilizing 91 91 127

Weeding 247 160 191

Harvesting, packing,
transport 158 141 147

Fertilizers 0 0 79

Total costs
---

725 517 669

Net profit (U.S.$/ha) 240 129 142

half the farmers in the sample had entered into such an arrangement.
A rental arrangement, which leaves all costs of operations to the
tenant, is paid for in cash or kind to the value of one-third of the
harvest. Sharecropping or compaiira entails 50 percent of the crop to
the landowner, who provides harvest labor for his share and may
provide laborers' meals and land preparation. More informal land
sharing arrangements are also formed by families or neighbors, some
of whom provide cash inputs, while others provide labor and man-
agement.

Histories of the management of cassava plots show that the small
farm adapts to the need to maintain a minimum viable fallow area
by sharing responsibility for cultivating plots among family members.
Not only does cropping shift from plot to plot in the land rotation
system, but so may the responsibility for managing the plot shift from
person to person within a family. There are several advantages to
this intra-family land sharing. The opportunity cost of leaving some
land fallow can be shared when plots brought into cultivation are also
worked collectively. Some adults work off farm, leaving management
of their shares in the holding to family members at home, while they
contribute cash for purchased inputs. In other cases, fathers or other
senior relatives "loan" plots for one cropping season to young men
or women who use a proportion of the crop value to pay for their
schooling or other household expenses in return. This is an important
means of binding young men to the farm economy who might oth­
erwise migrate permanently to the city.
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Table 2. Profitability of sharecropping cassava on newly cleared and
previously cultivated plots, Pescador and Mondomo, 1982
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ferent locations by sharecropping a number of different plots. The
expenditure per hectare carried by the sharecropper, if the land­
owner provides land pre~aration a.nd me.als ~'or I~bor, may be con­
siderably lower than that mcurred 111 cultlvatmg hIS own land ~Ione.

In order to examine the socioeconomic structure of land use 10 the
farming system and to determine how this relates to the norms and
practices for cassav~ culti~ati.on described ab~~e: types of farm e~­
terprise were identIfied Wlthm the sample utllIzmg factor analysIs.
Four factors were identified, which account for 73.4 percent of the
variance in nine variables selected to represent the main character­
istics of land allocation to different uses and types of labor use in the
sample. The factors shown in Table 3 describe four type~ of farm
enterprise in the sample, characterized by the factor loadmg ~.40

shown in parentheses in Table 3. . ... .
Factor 1: The agricultural-Iabonng type of farm IS a rnznifwzdza

type, characterized by a high man-land rati~ a.nd hig~ score~ on an
index of, agricultural employment off-farm; It IS assocIated with low
use of hired labor for on-farm operations.

Factor 2: The land-extensive type of farm is characterized primarily
by a high proportion of ~rea in pastu~es and a livestoc~ component;
it has a low man-land ratIo and a relatively low proportion of area to
cassava.

Factor 3: Family cassava farms are associated with a specialization
in cassava production, with a low proportion of area in coffee, and a
high factor loading on the index of family labor for on-farm opera-
tions.

Factor 4: Intensive cassava farms are so termed for a high propor-
tion of land in cassava, coupled with a high negative factor loading
on the proportion of land in fallow. .

Factor scores were utilized to classify each farm in the sample mto
one of four types, and the average farm size, man-land ratios, and
proportion of land in different uses were computed for each type.
These characteristics show (Table 4) how the different types of farms
are adaptations to the natural environment, the market opportunities
and constraints, and the institutional environment for credit and
technical assistance described earlier. Agricultural-laboring farms are
extremely small farms or minifundia with a high concentration of
population on the holding; much of the land is left in fallow as. a
result of previous cassava cultivation, which has exhausted t.he SOIl,
and little cultivable land is left. Household members are mamly en­
gaged in providing off-farm labor year-round to other farms in the
locality, because their landholding is so diminutive and unproductive
that their labor or other resources cannot be better employed on­
farm. Land-extensive farms give little importance to crop production,
either coffee or cassava, but concentrate land in pasture. These farms

24.50
o

45.50
80.00
70.50

220.50

323.50
102.50

Type of cassava plot

56.50
o

45.50
123.50
79.00

304.50

482.50
178.00

Newly cleared plot Previously cultivated
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WeedinR
Harvesting

Total costs

Gross revenue
Net profit

Sharecroppers' share of

There are different types of landowners renting out land. One
group not included in the sample are absentee landowners: a number
are. elde;ly couples or widows who have migrated elsewhere to join
their chIldren but have not yet sold their land; some are "weekend
farmers," city dwellers with small farms for recreation; a few own
~attle ranches and rent out degraded pastures for clearing and plant­
~ng by tenants. Most of the. land rented by farmers in the sample is
10 the form of sharecroppmg or the family agreements described
above.

One advantage of sharecropping land out for small farmers is that
the landowner's cash investment in the crop is minimal and short­
term since it occurs mainly at harvest time. The cornpatiia relationship
can serve as a means of paying off a debt or making a "loan" without
requiring a cash outlay from the landowner.

Renting and sharecropping are generally perceived by local farmers
as a strategy for obtaining access to well-tested fallow land: 76 percent
of the tenants or sharecroppers in the sample owned land. that they
left fallow while they cultivated s~meone else's land. Apart from the
wish to leav~.Iand that they own 10 fallow to recuperate its fertility,
the.profit~blhtyof planting newly cleared plots provides farmers with
an 1I1ce.ntlve to rent or. sharecrop fall~w. I~nd rather than in planting
successive crops on their own land. This IS Illustrated by the difference
between the $129/ha profit the farmer obtains "ftom a second suc­
ce.ssive cassava planting ?n own land and the profit of $178/ha ob­
tamed from sharecroppmg fallow land, shown in Table 2. Share­
cropping previously cultivated land gives a profit of only'$l 02.50/
ha, so sharecropping only appears worthwhile on newly cleared land.
~harecropping ar~angements enable small farmers to spread cash
mvestments and fisk of harvest losses through time and across dif-
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Table 5. Renting or sharecropping and atcess to credit among dif­
ferent farm types

have a scarce supply of family labor on-farm, so cassava is not an
attractive enterprise given its labor intensity.

Cassava is the most important crop enterprise for family cassava
farms and intensive cassava farms. Family cassava farmers maintain
a substantial reserve of fallow land in cbntrast to intensive cassava
farmers, who as Table 5 shows, are the group most commonly en­
gaged in renting and sharecropping land for cassava. Access to credit,
also shown in Table 5, suggests that cassava farmers are an entre­
preneurial group with small farms utilizing credit to cash in on the
local cassava boom.

The relationship between the socioeconomic structure described
by the farm typology and the incidence of soil erosion on cassava
plots is shown in Table 6. All cassava plots of sample farms were
classified individually by the farmer with the interviewer for the pres­
ence of landslides, gully erosion, and the three soil color categories
used locally. A composite erosion score for each plot was created
using these indicators of erosion, and plot scores were summed and
averaged on a per plot basis for each farm type. The erosion score
shown in Table 6 is a purely qualitative measure of the state of soil
degradation on an average plot planted to cassava, so tests of statistical
significance are not reported. Moreover, the score does not reflect
differences in the area planted to cassava among farm types. However,

. Agricultural-Iaborin~ farms
Land-extensive farms
Family cassava farms
Intensive cassava farms
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Table 4. Characteristics of farm types

Size of Man-
Percent of area

holding land Cof- Cas- Pas- Fal- Minor

Farm type (ha) ratio fec sava ture low crops

Agricultural-laboring
farms 2.8 2.20 33 13 1 47 G

Land-extensive farms 14.8 0.48 12 7 46 29 6

Family cassava farms 11.4 0.56 12 23 8 52 5
Intensive cassava farms 6.6 0.85 31 40 9 14 6
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N<;>tes: Erosi<;>n score: completely eroded red clay weighted 4; land slide 3; gully
erosIOn 2; partIally eroded (tierra mezclada) 1; noneroded black top-soil -1.
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not adapted to local conditions. Nonetheless, influential interest groups
external to the local economy shape soil conservation policy that
attempts to restrict cassava cultivation. Four types of farms were
identified that differentiate the local class structure into land-exten­
sive farms, agricultural-laboring farms or milliJundias, and smail com­
mercial and family farms. Agricultural-laboring farms represent the
extreme outcome of the short-run adaptive strategy, which depletes
soils to the point where a significant proportion of the small farm is
not worth cultivating but is left fallow, while the family works off­
farm. Other types of small farms grow cassava on eroded soils because
owners still have suffIcient land to recuperate it under fallow rota­
tions. They have access to land tenure and credit relations, which in
themselves reinforce their preferences for short-run gains from grow­
ing cassava rather than for investing in long-run conservation objec-
tives.

Analysis of the social ecology of soil erosion in this farming system
shows that effective implementation of soil conservation depends
vitally on changes in the institutional environment. Agricultural re­
search, technical assistance, and credit administration need to be re­
oriented towards the development and extension of technologies
adapted to small farm conditions, which create incentives in the short­
run for farmers to adopt soil conservation techniques. Market de­
velopment and national price policy need to consider the promotion
of viable markets for small farm crops suited to steep-slope agricul­
ture. Access to land with security of tenure would then be required
for small farmers to make a long-term commitment to the future of
their soils.

Percent of cassava area

Erosion Eroded Black
Farm size score top-soil top-soil

14.8 ha 0.91 42.2 57.8
1104 ha 1.47 74.7 25.3
6.6 ha 1.37 74.9 25.1

the proportion of cassava area on black and eroded soils was also
computed for each farm type. Land-extensive farms have the lowest
erosion score. Operators can rotate the small proportion of their land
that they plant to cassava with well-rested fallow land, which has
suffered less erosion. Hence, most of the area they plant to cassava
has black top-soil. Agricultural-laboring farms have cassava plots with
the highest erosion score. This represents the extreme end of the
cycle of planting cassava on eroded soils, which contributes to further
erosion until much of the farm land is uncultivable. The degraded
state of the cassava plots reflects the vicious circle of poverty mining
the land and intensifying soil depletion on the minifundia referred to
earl!er in the. paper. Intensi.ve and family cassava farmers represent
the Intermediate stage of thIS trend. They are planting more eroded
cassava plots than are larger farmers, but their cassava plots are less
eroded than those of agricultural-laboring farmers because t1}ey either
have enough land to rotate less-degraded fallow with cassava or be­
cause they are able to access better quality land through rentals or
sharecropping. , .

Farm type

Land-extensive farms
Family cassava farms
Intensive cassava farms
Agricultural-laboring

farms 2.8 ha 2042 74.0 26.0

Conclusions

This paper h~s examined the social ecology of soil erosion in a Co­
lombIan farmIng system. Several features of the local agrarian struc­
ture are characteristric of the small farm sector in low-income coun­
tri.es. S~all farms locate~ on steep-sloped land highly susceptible to
soIl eroston adapt to envIronmental processes of soil fertility decline
with cultural practices that provide them with income in the short­
run but which exacerbate the long-run process of soil erosion. In this
case, small farmers have responded to a market structure and a po­
litical and institutional environment, which create incentives for them
to expand cassava production, a crop which can be grown on eroded
soils and which farmers cultivate with practices that exacerbate soil
erosion, while alternative crops or soil conservation techniques are

Table 6. Incidence of erosion symptoms on cassava plots by type of
farm ,
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RESEARCH NOTE

Rurality and the Residualist Social Welfare Response

Michael J. Camasso and Dan E. Moore
School of Social Work, Rutgers University, New Brunswick, New Jersey 08903
Department of Agricultural Economics and Rural Sociology,
The Penn.ylvania State University, Unil'er.ity Park, Pennsylvania 16802

ABSTRACT The paper examines the role played by values in conditioning
a residualist or minimalist social welfare response in rural areas. Such
values suggest that welfare services should remain subordinate to major
production units of society, i.e., the family and the market, and should be
used mainly as temporary or provisional measures. Previous research on
the subject has been limited by a narrow definition of public welfare (e.g.,
public assistance, job training) and by a failure to rule out the effects of
rival hypotheses. In this study, the responses of over 9,000 Pennsylvanians
to a state'wide needs assessment questionnaire are examined using logit
analysis. An independent effect of place of residence was found to operate
across the entire spectrum of social welfare institutions. Implications of
the findings for ongoing theoretical development and future research
agenda are discussed.

Introduction

The rural landscape has often been viewed as a juxtaposition of broad
social welfare needs and scarce human service initiatives. I The char­
acterization becomes especially well drawn when the social welfare
needs and service resources of urban and rural areas are contrasted.
While approximately 32 percent of Americans live in nonmetropol­
itan settings, 41 percent of our nation's poor reside there (Vinson
and Jesberg, 1979). Nearly 60 percent of all substandard housing
units in the United States are located in rural areas (Webster and
Campbell, 1977). And while unemployment tends to be equally high
in both our cities and the countryside, underemployment is a more
serious problem in rural America (Margolis, 1979).

Comparisons of health needs consistently demonstrate greater Ull­

met needs and fewer resources in non metropolitan places. Rural peo-

lOur definition of social welfare follows that of Wilensky and Lebeaux (1965: 17):
"Social Welfare refers to those formally organized and socially sponsored institutions,
agencies, and programs, exclusive of the family and private enterprise, which function
to maintain or improve economic conditions, health, or interpersonal competence of
some parts or all of a population." We use the term human service in the same sense
that Hasenfeld and English do (1974: 1); i.e., formal organizations where the "input
of raw material are human beings with specific attributes," where the "production
output are persons processed or changed in a predetermined manner," and where the
"mandate is that of service, that is, to maintain and improve the general well being
and functioning of people." .


