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S0CIAL SOLUTIONS FOF FEAL AND PERCEIVED ARIDITY LI THE

anpes &/

by

Henry F. Dobyns 2/

That the Pacific Coast of South America consists of
true arid desert for a stretch of approximately two thous-

3/

and miles south of Tumbez=' is a relatively well-known eco-
logical fact. That human settlement on this arid coast
historically took advantage of oasis conditions in the val-
leys of streams carrying hizhland waters across the arid
coastal plain is also well known.i

What of the Andean mountain chain proper? Topographi-
cally and climatically, precipitation in this dominent geo-
graphical feature of the South American continent is a func-
tion of altitude. Many of the higher Andean peaks are cov-
ered by mountain glaciers. Immediate sub-glacial tundras
are very well-watered, and characterized by glacial lakes
and bogs with rich faungs at altitudes little used by man.
Between the coastel desert and mountain top glacial extrem-

es the bulk of the Andean population lives under conditions

of verying natural water supply. OSince the majority of
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the Andean population inhabits the higher elevations,
most Andeen natives in fact live under relatively temper-
ate, well-watered climatic conditions.

The preveiling human attitude toward the immense
variety of local Andean microclimates may be character-
ized, however, as a rather uniform "aridity attitude."
The rural peoples living in the central Andes east of the
truly arid Pacific Coast perceive themselves as inhabit-
ing a water-scarce environment, This human perception of
natural environment constitutes one of the great unifying
factors in central Andean subsistence activities and po=-
litical activities.

The Cornell Peru Project discovered a first clue to
the prevalence of this central Andean perception of a wa-
ter-deficient natural environment when it undertook to
analyze a number of letters written toward the end of
the past decade by representatives of Peruvian Indigenous
Communities to the Secretary-General of the Peruvian
Indian Institute, The Institute had mailed to 1,520
officially-recognized Indigenous Communities a publication
which emphesized community development vprograms of the
government of Peru and international agencies. Those
communities whose representatives responded amounted to
only a 6.4 7 sample of all those then recognized., We
foundz/ that 12.4 % of these letters mentioned a lack of
sufficient water for one purpose or another. This was
the second most frequently mentioned complaint appearing

in the letters available for analysis.
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With this clue to guide research, the Cornell Peru
Project included & question about water supplies on a

6/

questionnaire it mailed ='to 1,600 government-recognized
Indigenous Communitiesll in Peru in 1962,

To our surprise, we found that the smaller sanmple
of these communities had been biased toward reporting
proportionately more disputes over land tenure as compar-

ed with perception of environmental "aridity." For per=-

ceived aridity showed up in no less than 86 % of the re-
g/

plies to the questionneire,=" which characterized the In-
digenous Community populations as lacking sufficient do-
mestic or irrigation water, or precipitation for dry
farming.

Perceived lack of water for one purpose or another
turned out to be the most frequently mentioned complaint
of the Indigenous Community representatives responding to
the Cornell Peru Project survey. The next most often men-
tioned difficulty, community territorial disputes with
adjoining landowners, was reported by 73.3 # of the res-
ponses,

Considering the number of Indigenous Communities
that replied to the Cornell questionnaire, and their wide
dispersion in all parts of the Peruvian Andes, it cannot
be doubted that the water scarcity reported is greater
than the true dearth of environmental water supplies.

What the representatives of the Indigenous Communities

actually reported was a discrepancy between tne amount of
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vater effectively availaeble for domestic purposes, dry
farming and particulerly for crop irrigation, and the
rising social aspirations of the hitherto relatively iso=
lated Andean rural populations,

In order to emphasize this point that the perception
of aridity is more important in the practical affairs of
mankind than true aridity, I should like to cite briefly
certain urban behavior with regard to domestic water.

One of the major social phenomena of our times in
Latin America is the squatters' settlement at the edge of
the mejor city. Lima, Trujillo, Arequipa, Chimbote, Ica,
Mollendo, Nazca, Chancay, Ilo, Lurin and Chincha in Peru,
Guayaquil in Ecuador [as well as Caracas, Rio de Janeiro,
Santiago de Chile, ilexico City, Guatemala City and San
Salvador] all have their squatters' settlements. One of
the most striking characteristics of the Peruvian squat-
ters' settlement is its utilization of & truly arid nat-
ural environment for dense human settlement in urban pat -
terns. Pampa de Comas, one of the squatters' settlements
(barriadas) near Lima, has been built on completely des-
sicated Pleistocene outwash in westward facing canyons of
the westernmost Andean foothills edging the Pacific coast-
al plain. The settlement lies above the irrigated Rimac
River Valley in which Lima is located, and introducing
water for domestic usages poses considerable engineering

difficulties,
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The population of Pampa de Comas is currently approx-
imately 70,000 persons. In June of this year, domestic
water was still not available to that urban population
from pipes laid by the government, even though these had
been officially dedicated some months previously.gl While
the residents of Pampa de Comas engaged in a great deal
of agitation for what would usually be considered ade-
quate urban water services, the fact remains that they
volunterily chose to move out of the Rimec River Valley
casis into the true Pacific Coastal desert in order to
establish their squatters' settlement upon lands they

10/

could pre-empt,~'in order to construct houses they could
inhabit free from the rents charged by the landlords of
Lima, and establish claim to ownership of a lot.

What the outside observer would consider a truly a-
rid desert has become, for the residents of Parpa de Co-
mas, & habitable urban environment supported by smell per
capite water supplies transported from the Rimac River
Valley oesis. The Pampa de Comas social solution to the
problem of obtaining domestic water supplies in a truly
arid setting takes the form of both purchasing from ven-
dors and politically pressuring the Peruvian government
to send water tank trucks into this squatters' settlement
on a regular delivery schedule to fill squatters' water
storage drums. Other squatters throughout Peru Jjoin in

exerting this political pressure successfully., This

means that national tax monies subsidize urban squatting
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on arid terrain around Peru's major urban centers.

One encounters, then, the contradiction of Andean
highlanders living in a relatively well-watered natural
environment perceiving themselves as short of water for
social and economic purposes, while thousands of. persons
seeking socio-economic vertical mobility invade the truly
arid desert of the Andean coastal plain in order to es-
tabiish urban satellite cities.

Pertinent to this point is behavior in a squatter's
settlement in Rio de Janeiro. Located in a very well=
watered natural environment on the opposite coast of South
America, residents in one favela carry water for 20,000
persons in oil cans from from twelve spigots. Men have
died fighting over positions in the water-waiting lines.—g/
For scarcity of public utility installations and short
distribution hours, the Brazilian resident of the favela
is little better off than his counterpart in the Peruvian
barriada, despite the profound difference in precipita-
tion in the two natural environments. The favela family
seems Just as short of available domestic water as is the
barriaede family, and obtains what little it does use in
the same general ways.

What emerges from such facts is a basic conclusion
that while the availability of water in the natural en=-
vironment is a fundamentally important permissive factor
to Latin Americans, their cultural beliefs become much
more important in determining their perception of the

relative aridity of natural envirorments.
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Having stresacd the point that culturally determined
perception of the Andean ouvironment is relatively more
important in regulating human land use in these mountains
than is the true natural environment as assessed by oba-
Jective criteria, we move on to consider what cultural
measures the Andean peoples are taking to remake their
natural environment along more desirable water-supply
lines.

Two general patterns of behavior may be distinguish-
ed, One is a pattern of dependency upon governmental
initiative and action. The second is a pattern of local
initietive and self-reliance.

In the realm of dependency upon governmental inter-
vention lie teni truck water deliveries to squatters'
settlements by government housing agencies, and the large,
expensive irrigation works designed to bring under irri-
gated cultivation additional tracts of truly arid coast-
al plain, These projects typically are of such a scale
as to require resources beyond the capacity of local com=-
munities. They are, in fact, frequently beyond the immed=-
iate financing capacity of national governments, so the
central Andean republics obtain international backing for
them., Such is the case at San Lorenzo, a recently com-
pleted irrigation project on Feru's arid north coast, now
being settled after a number of years of construction and

preparation.li/
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In the reelm of local initietive and self-reliance
lie smalle-scale projects to increase the supply of water
effectively available for domestic or productive purposes
carried out by community labor. A traditional private
enterprise solution to the problem of distributing domes-
tic water to households in settlements lacking potable
vater piping systems is, eside from one's going to a
ditch for water, sale of sweet water from tanks carried
on wagons or packed on konkey back.iﬁ/

Perhaps the most impressive finding of the Cornell
Peru Prol)ect survey of Peruvian Indigenous Communities
was that over one~fifth of them have constructed irriga-
tion canals with communel labor within living memory.
Most Andean rurel agricultural communities rely to some
extent upon irrigation, save for the highest altiplano
high altitude steppe region in southern Peru and northern
Bolivia. Most of those communities which practice irri-
gation probably utilize water distribution systems origi-
nally laid out in prehistoric times. That 21.25 % of the
Indigenous Communities responding to the Cornell survey
should report having recently built new irrigation canals
signifies a very significant expansion of agricultural
productive capacity in rural Peru., Such works, whatever
minor technical defects they may suffer due to lack of en-
gsineering guidance, at least irrigate lands where the
need for water is realistically assesged, This con-

trasts with government irrigation projects engineered by
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outsiders inr a technically perfect way which fails to take
into account critical factors in local environments.ii/

In terms of potable water for domestic purposes,
governmental initiative in installing safe water distri-
bution systems has been linited almost entirely to the
larger urban centers of Andean population.

Rural farm communities and trading rcenters in the
Andes have by and large been left to their own devices
so far as potable water supplies are concerned. The
problem of perception of natural envirohment again enters
into rural community behavior. For, as Richard U, Aqamslé/
has remarked: "The need for a better drinking water sys-
tem is felt mainly by people who have learned something
of the nature of the contamination of water and have been
convinced by their experiences elsewhere that contamina-
tion can be avoided." Muddy water has persuaded far more
people in the Andes of the desirability of installing
potable water systems than has comprehension of hygenic
principles.il/

The Cornell University survey of Peruvian Indigenous
Communities discovered, despite the low incidence of un-
derstanding of sanitation principles among rural Andean
residents, that 3.6% of the communities responding had
installed potable water distribution systems with their
community labor,

The point to be emphasized here is not so much the

actual incidence of community labor projects to augment
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effectively available locel water supplies, as the signif-
icance of local Andean conmunity capacity to contribute
cooperative labor to modify the microenvironment. One
other figure obtained by the Cornell survey can be men-
tioned in order to indicate the extent to which the will
exists to volunteer labor toward community improvenent
purposes, and the extent to which the leadership capable
of initiating worthwhile projects and managing volunteer
laborers toward productive ends exists. HNo less than
83.75 % of the Indigenous Communities responding to the
Cornell questionnaire have constructed one or more school
buildings with community labor (and local materials, or
using governnent-provided materials). The canacity of
the Andean Indigenous Conmmunity to apply community human
resources to the modification of local natural environnment
is approximately equal in frequency to the perception of
water scarcity among menbers of these same communities.

The local initiative, leadership, and capacity to la-
bor voluntarily displayed by rural Andean communities con=-
stitute nmajor resources for rapid modernization of the

8/

Andean states,l- and perhaps their major hope for benefi-
cial participation in the Alliance for Progress. A bal-
anced combination of national governmental or internat-

sig/with

ional materiel support and engineering service
local community voluntary labor and locally available
contributed materials can achieve notable expansions of

economic productivity which can provide the base for in-
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dustrialization and improvin: stendards of living in both
the cities and on the farms.gg/

One example will, perhaps, suffice to illustrate
this generalization. Dr. Oscar Nufiez del Prado, anthro-
'pologist at the University of fuzco, has for several
-jyears headed a community development project at Kuyo Chi-
E co, an Indigenous Community some forty kilometers outside

2L/ The Ministry of Education provides teach-

Sthe city.
o ers, and the Ministry of Labor and Indian Affairs pro -
vides additional personnel as part of its National Plan
for Integrating the Aboriginal Population. HNunez del
Prado initiated the Kuyo Chico program by guiding the
Indians in improving their housing through their own ef-
forts., Nov these Indians are constructing a long irri-
gation cditch to bring sufficient water to irrigate an
area of 400 hectares of hillside land (and provide wvat-
er to zenerate hydroelectric power). They now cultivate
a2 much smaller erea. 1iunez del Prado's Peruvian staff
was reinforced by U, S. Peace Corps Volunteers in Octo=-
ber of 1962, and one to three Volunteers have worked
with the Indians buildinz the irrigation ditch, provid-
ing some technical knowledge not possessed by the local
people. The U. S, Agency for International Development
provided a portable air hammer, which greatly accelerat-
ed the project by enabling the workers to cut through
rock outcrops along the ditch route mechanically rather

than by hand. This project forms a fine example of
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productive utilization of internetional technical assis-
tance in combination with local materials and voluntary
labor.

The people of Huyo Chico class themselves, along
with the vast majority of Feruvian Indigenous Commnni-
ties, as inhabiting a water-deficient environment. VYet
theirs is merely a perceived aridity, not true aridity.
They possess the labor capacity to increase the propor-
tion of the free water available in their natural envir-
onment which is effectively applied to human ends. With
sociological assistance provided by the Peruvian govern-
ment through the University of Cuzco an. Jr. Nunez del
Prado, augmecnted by Peace Corps Volunteers, plus some
technological instruction from the sar.e sources and a
small amount of material aid, the luvo Chico Indians are
markedly altering their microenvironmeant in the direc-
tion of greater water supply effectively available for
econonic ends.

Another and very different type of social solution
to the problem of perceived aridity in the Andes, along
with a number of other related problems including the
survival of a semi-medievel manor system in Eruaior and

02/

Peru,ﬁ— extreme fractionalization of land holdings,
and rising economic and sociel aspirations, lies in a=
bandonment of the area of perceived aridity for the

vell-watered lowlands in the Amazon basin.
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The national governments of the central Andean
states, Ecuador, 2;/ Peru gi/ and Bolivia,gi/ actively
promote Amazonian colonization schemes. They are sup-
ported by various international specialized agencies in-
cluding the Andean Indiean Programme administered by the
International Labour Orgenisation with Food and Agri-
culture Organization, World Health Organization, etc.,
collaboration. 1In addition, large numbers of Andean
highlanders have undertaken spontaneous migration into
the Amazonian lowlands or the well-watered eastern slop-
es of the Andes propef.gl/

Successful colonization in the Amazon Basin by An-
dean highlanders requires them to change greatly their
established customs of diet, clothing, housing, and ag-
ricultural practices. Yany Andean hichlanders have
proved their cultural flexibility by making successful
adjustments to lowland rain forest life, particularly
in Bolivia.gg/

Yet the total number of successful migrants from
the Andes into the Amazon Basin is small compared to
the wave of rural-to-urban migration in Peru, and com-
pared to the natural rate of increase of the highland
population.gﬁ/ The social solution of abandonment of the
Andean areas perceived as arid for the rain forest heas
not yet reached such volume as to lend ground for much

optimism as to its ultimately solving the real prob

lems stimulating it,
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The real hope for modernization and achieving a
decent standard of living appezrs to lie in the social
solution of local initiative in applying voluntary la-
bor tc create new cepital and capital-producing capaci-

ty.
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bajo y Asuntos Indigenas (1961) p. 8.

8. The response to the questionnaire amounted to Lo%

of the entire number sent out, that, 640 of the 1,600
officially~recognized Indigenous Communities returned
the completed gquestionnaire.

9, Despite US AID support for this project, water was
not actually flowing through the pipes at the time of
the dedication ceremony., Authorities had a man behind
the scenes pour buckets of water into the pipes leading
to the outlet used for the dedication ceremony, so that
some water would trickle out during that event. US AID
officials later spent many frustrated months prodding
Peruvian officials to complete the water piping and in
fact provide water to the barriadsa,

10. Pampa de Comas is typical of most other barriadas
on the Andean littoral in its arid site, not exception-
al, Stillman Bradfield has studied the similar loca-
tion of meany Chimbote barriesdas (described in a lecture
to Peace Corps Volunteer-trainees at Cornell University).
Only in the "oldest barriadas which are nearest to the

old part of town" are there public water spigots "every
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few blocks." Stillman Bradfield, Migration fronm Huay-

les: A Study of Brothers. Ithaca: Cornell University

Ph.D. Thesis (1963) p. 96.
1l. The Andean peoples place a very high social value

upon land ownership. Henry F, Dobyns, "Problemes Social-

es del Desarrollo Agrario Peruano," Mensalero Agricola

[Lima] 2L4:148 (Marzo) 8-12, 18,

12, John J. Considine. New Horizons in Latin America,

New York: Dodd, Mead & Co. (1958) p. k.

13. When large numbers of citizens rely upon governe
mental initiative and public financing to provide them
with greater control over their natural environment,
both the means of influencing policy-makers to decide
to act and the taxation or other means of financing ac-
tion decided upon constitute critical variables in de-
termining the course and velocity of national develop-
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quently trained abroad--play a key role in the intel-
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cians of the Andean nations to decide upon new policies.
For example, Ing. Otto Schultz W. ("Contribucion pare
el Estudio de las Zonas Aridas y Semi-Aridas en el

Pais," Boletin de la Direccion General de Agricultura,

Ministerio de Agricultura del Peru, N° 15216, pp. L=10)
in an article published in an official organ of the
Peruvien Ministry of Agriculture in 1955 issued & mani-
festo calling for study of arid and semi-arid regions

in Peru. He did so on the basis of his experiences
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14, 1In Viru, a valley town on the Peruvian coast, "Two
public water outlets supply the needs of the people who
live near the pleza, but those on the outskirts must

buy their water from carriers who sell it from barrels
carried through the streets by donkeys each day." Allan
R. Holmberg, "Viru: Remnant of an Exalted People," pp.

367-418 in Cultural Patterns, Vol. 2, Patterns for Mod-

ern Living, Chicago: The Delphian Society (1950) p.
37T1. 1In other rural settlements such as Moche, "vater
supply in most houses is a matter of fetch and carry."
Moche had 6 spigots for some 2,100 people., Rural house=
holds outside town carried ditch water. John Gillin,

Moche: A Peruvian Coastal Community. Smithsonian Insti=

tution Institute of Social Anthropology Publication N°

3 (1945) p. 41. Most of Chimbote's population lives in
squatters' settlements away from the block-planned port.
"The residents of these barriadas must buy all of their
water from vendors." (Bradfield, op. cit., p. 96.)

15, That technical innovations must be feasible in the
climates where they are attempted, in order to succeed,
constitutes a basic principle that has been insisted
upon before. Henry F. Dobyns, "Blunders with Bolsas,"

Human Organization, 10:3 (Fall, 1951) p. 30.

16. A Community in the Andes: Problems and Progress in
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donating local materials in the Departments of Puno,
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