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HILL LAND FARMING: AN INTERWATIONAL DIMENSION®*

William C. Thiesenbusen**

« « o even the battles to purify the noxious clouds over Tokyo
and Sgo Paulo, and to restore life to Lake Erie are but skir-
mishes compared to the uncontested routs being suffered in the
hills of Hepal and Java, and on the rangelauds of Ched and
northwest India. A far deadlier toll, and perhaps an even
greater threat to future human welfare than that of the pollu-
tion of our air and water is that exacted by the underminircg
of the productivity of the land itself. . . . ot surprisingly,
the principal viciims of these trends are the world's po r who,
in their quest for food and fuel, are often forced by circum~
stances and institutions beyond their control to serve as the
agenis of their own undoing. Though poverty is often associ-
ated with a pristine environment, and affuence with despolia=~
tion, in some important ways the poor are damaging the envi-
ronment even more than the rich. . . . Today the humen species
has the knowledge of past mistakes, and the analytical skills,
to halt destructive trends and to provide en adequate diet for
all using lunds well-suited for agriculture. The mounting de-
struction of the earth's life-supporting capacity i3 not the
product of a preordained, inescapable human predicamznt, nor
does the reversal of the downward slide depend upon magical
scientific breakthroughs. Politicul and economic factors,

not scientific research, will determine whether or not the
wisdom accumulating in our libraries will be put into practice.

- Erik P. Eckholm
Losing Ground

1976

¥Prepared for the International KHill Lard Symposium, Plenary Session:
International Appraisal of Factors Affecting Land Use and Development in
Hill Country, Area I. Kconomies of Hill Land Utilization, West Virginia
University, liorgentown, 6 October 1976. Papers presented at the Symposium
will te published in a volume of Proceedings. This version of the paper is
printed with the permission of the editors of that volume.

The author wishes to thank his colleaguves who cormented on an earlier
version of this paper: Williem Denevan, Peter Dorner, Lincoln Englebert,
Nimal Fernando, Duncan Harkin, Bryant Kearl, Jane Knowles, John iurdock,
Don Taylor, and Ron Herring.

##Professor of Agricultural Ecoromics and Agricultural Journalism, Lend
Tenure Center, University of Wisconsin-Madison.
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I.

Contemporary economists are interested in hill farming because of the
inescapable fact that all over the Third VWorld, and at an ever-increasing
pace, slopes and hillsides are yielding to the pressure of population
growth. The phenomenon is hardly new; in every thickly populated region
most fertile valley soils have long since been developed and exploited.

In some established farming areas near the equator, public efforts to con-
trol such diseases as malaria and sleeping sickness, together with road
construction, have permitted population to move from the highlands to the
hot, humid lowlends. Governmental programs of irrigatien and reclamation
have allowed new or more intensive use of some other lowland areas. But
most of the new land coming into egriculiure through the etforts of indi-
vidual farmers has been steep or sloping land, and population growth has
relentlessly speeded its exploitation. \

If economic implications were examined by themselves, some complex in-
terconnections among social, biological, and physical factors would be
overlooked. A simple description of what typically happens as hill lands
are converted to farming may help to keep ttem in focus. Where hills are
& predominant topographical feature, the trees in the valleys are first re-
moved to make way for sedentary agriculture (often row crops). Forests in
the highlands continue to protect life in the lowiands, providing ground
cover for easily erodible slopes and also furnishing firewood for the val-
ley dwellers.

As population grows, young people establish new farms or enlarge their
holdings by pushing on to foothills and even steeper gradients, necessarily
cutting the trees that grow there. When trees at these levels have been
removed for farming, rural familics begin to take firewuod from even higher
slopes. As the forest border recedes, more and more hillside soils (which
are often of lower quality) and forest litter wash down into the valleys,
covering prime fields. As forests become increacingly distant, cow dung
becomes a reasonsable substitute for firewood as fuel. (Kerosene is usually
much too costly for day-to-day use in farming cormmunities of the kind I
have been describing.) Every unit of dung burned as fuel means one less
unit available to restore the natural fertility of the soil.

In the humid tropies, the picture involves additional complexities.
Because raiufall there is so intense, the destruction of ground cover for
row crops is a questionable practice even iu the valleys. When hillsides
ere laid bare, rivers and irrigation canals become clogged and valleys
silted with startling swiftness.

The consequences I hive described are dramatic, but their coming is so
gradual (and, once begun, so inexorable) that 11ttle has been done to mod-
ify their impact on the livelihood of people in the immcdiate area or other
areas linked to it by ecology, products sold, or labor exported.

This simple case is repeated, with infinite variations, in dozens of
poor countries today. For many of them it has becn translated 1nto the
dominant issue of the food-populetion-environment controversy.
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Growing consciousness of the breadth and seriousness of this problen.
is sure to bring insistent demands for economists to contribute to policy
analyses. To do so0, they will need many of the traditional economict's
tools and kinds of data: costs, returns, and feasibilities for this steady
movement up the slopes compared to the alternatives of using existing land
more intensively, moving people elsewhere, or generating nonagricultural
employment, costs and availability of firewood, kerosene, clectricity, and
other fuels. But an economist's policy prescriptions will be grossly mis-
leading if he does not also utilize data on soil and weather in evaluating
the capability to sustain human enterprises at successively higher loca.-
tions and the feasibility of such soil conservotion procedures as centour-
ing and terracing. How do different kinds of soils react when ground cover
is broken and they are exposed to intense heat and driving raiufell? (1f
heat is intense enough, nutrient sources may be destroyed: if waler move-
ment is rapid enough, nutrients themselves mey be washed awvoy.) How do new
crops or new varieties respond to soils and water or fertilizer treatmenis
to which they have not before been exposed? What constraints of imagina-
tion and action do the beople face when they hcve no off-farr. employuent
opportunities, uncertain or insecure rights to the land they farm, no expe~
rience (or nad experience) with group action to solve their problems, and
little community leadership or group identity? What problens are posed
when this process results in a face-off between two cultures, one from the
meinstream and the other for centuries closed off from it? Issues like
these remind us of the futility of studying problems of humans as if they
were packaged as disciplinary units. Although I will try to extract some
of the socio-economic problems from questions like this, it should be obvi-
ous that they cannot be treated adequately without the expertise of the
agronomist, the soil scientist, the engineer, and the botanist.

II.

Economists who study hill lands in the context of the contemrorary in-
ternational food problem tend to focus on marginality of agricultural pro-
duction, an issue best formulated in an earlier epoch by Ricardo, onec of
the first true economists. In 1017 he provided a theoretical framework
linking capital, labor, and land which posited the centrality of the popu-
lation-agriculture issue. He saw land as the factor which ultimately would
limit economic expansion. In meeting larger demands for focd, he reasoned,
successive employment of uniis of either labor or capital on a land supply
that is essentially fixed will bring diminishing returns of agricuitural
output to those factors.

As poorer lands are brought under cultivation (the idea that the sup-
Ply of land is fixed was modified only by tie fact thot lecs agricultursally
appropriate land could be added), competition among those vho farm for the
better grades of land causes a portion of the produce of the land to be
transferred to landowners. This return is "rent," or that portion of the
produce which is paid to the landlord for the use of the "original and in-
destructable powers of the soil."
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Ricardo's views were in marked contrast to the prhilosophical optimism
of many thinkers of lis time; his theoretical constructs &t the same time
brought some rigor to Malthus': pessimism. William Godwin in 1793 had ex-
coriated the present but had seen a future in which "there would no longer
be a handful of rich end a multitude of poor. . . . [Tlhere will be no dis-
ease, anguish, melancholy, or resentment." It was inevitable that such op-
timism would bring a reaction, and ifalthus, in providing it, formulated the
rav material for Ricardo's ideas. Malthus wrote in 1798 that population
would outstrip al’ possible meens of subsistence. Far from ascending to
higher levels, mwenkind was caught in a hopeless trap in which it would be
driven to the brink of existence, condemned to a tosing Lattle between pop-
ulation growth and the insufficiency of nature's larder.

Ricardo was responsible for cesting Malthus' ideas into a theory--now
we would call it a model. His 2arly eighteenth century econouwic world was
a dynemic one, but thse stationury state was right around the corner. As
capitalists reinvested, new shops and factories would appear. Demend for
laborers would increase, but theis teuwpcrarily higher wages, he prognosti-
cated, would simply mean that workers would multiply faster. As they did,
more food would be needed, and poorer and poorer lauds wouid be required to
feed the now expanded labor force. In Ricardo's formulation, the capital-
ist makes growth possible because he reinvests. Since food supply couldn't
expand fast enough, the selling price of agricultural produce would rise
and, naturally, so would the returns (remt) to landlords. Put the land-
lord's rent is not reinvested and, in order for Ricardo's construct to make
sense, the landlord and the capitalist are never the same person. The pro-
cess of growth squeezes the capivalist doubly: first, by an increased num-
ber of workers, to whom he must pay at least a subsistence wage, and second,
by the landlord--a most pernicious character---whose rents rise as less pro-
ductive land is pushed into cultivation. If capitalist and worker are the
active rarticipants in the economic process, the landlord is at best a pas-
sive beneficiary. ‘tMhen wages rise to reduce all profits to zero, the
growth process stops, for the capitalist has no more incentive to invest.

For most of humanity, the ..ineteenth century did not bring the dreary
outcome presaged by Ricardo, nor has the first three quarters of the twen-
tieth. Some believe his ideas to Le hopelessly dated; I believe that to
avoid their implications will take positive planning. When wheatfields be-
gan creeping up the hillsides of England in the last century, tney were
stopped by a rather simple mechanism: imports of grain. Industrialists
lobbied hard for fieer international trade and cheap food for vorkers, and
they got it. Also, lalthus and Ricardo were wrong about population growth
for their era: it did not proceed on the rampant course they had forecast.
Another limitation, perhaps the most decisive, in Ricardian theory was its
lack of recognition that there are more vays to iucrease agricultural prc-
duct:'on than by simply bringing more land into production. The unprece-
dentud innovations of the last century and a half made it possible to kecp
food production up with population growth without moving to successively
poorer land. Indeed, applying technology to produce a surplus in areas
neturally suited to agriculture has been the cheapest way to add to the
indigenous food supply.
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There is another side to this coin. Just es Ricardo didn't foreseu
land-seving technology, neither did he, writing in kngland where reinfall
is gentle and hills are slightly rclling (aud at the time quite eumply cov-
ered with natural gracc and trees), imagine the havoe that man could wrcak
by despoiling naturel resources.

But the food-populaticn igcue is again before us, about a century andé
& half after Ricardo sel dowm his thoughts in orderly form. How, the set-
ting is different: the contemporary lecs daveloped countries—--which viere
trten uvndernopulated and entered into no one's calculus--are the problem.
Today the ideas of these dour first social scientists look less preposter-
ous then they did even a decade ago:

1. Population is groiring at a rate unprecedented in human history and
it is more than simple teutology to observe that this grovth is greatest
whare agiricultwral land is under tiie most pressure. ilost demographers
think that the current population cf the world will not quite double by the
‘end of the ceatury, out exactly how fast it is growing is a moct point--
growth is quick enough to cause alaim to every thinking humen being. Even
now the experts are heving a difficult time Tiguring out how more can be
Procduced in soue arcas, or, where there are bumper crops, how they can be
distributed from those who havs too much to thoge who don't have enough.l

2. The margins for susteining less developed countries tarough inter..
national trade are not so large as in the recent past.2 The United States
is the largest exporter of grain, but most must be paid for in hard cur-
rency. The prospect is that, if events continue on their present course,
less developed countrics will hecome increasingly dependent on the United
States, an unsatisfactory solution for hoth us and then,

3. Most dramatic increases in rates of population growth are occur-
ring in tropical arens whnere we knov least about producing more from a
fixed land base: most of our egricultural technolosy cones from the

l. Vith a number of provisos, the tone of one recent compendium of ar-
ticles on the world food problem is more optimistic than most. See "Food
and Agriculture," Scientific fmericen (Septcuwber 1976).

2. Of course, there are recources that, at a subctantial cost, can be
pressed into use in developed countries to proauce what less developed
countries necd. "The best arable land in thc United Statves is already in
production. . . . To fecd a growing U.S. population or increase the world
per capita diet (cr both), the amount of ceropland 'nder cultivation can be
incressed or the productivity cf the lond already cuitivatod can be in-
creesed. Either course would require enormous emounts of “uergy and could
not be continued indefinitely. rlajor reclamation projects would be ra-
quired to drain, grade, and irrigate the estimated 75 million acres [30.36
million hectares] in the United States that are potentially arable." D.
Pimentel, et al., "Land Degradation: Effects on Food and Energy Resources,"
Science 194 (8 October 1976): 153. Currently about 154 million hectares of
the arable land in the United States are under cultivation.
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temperate zone. It is one irony of soils in the tropies that somewhat
'sloping lands mey be more attractive for forming purposes then flat lend
becauze the hills receive nutriente from the underisy of prrent rock. Some
combination of heet, moving water, and rock recults in soil formation.
Flatlands may heve little minerel bace or minercl.s aie leached out. Of
course, if hills are too steep, soils may be formed and cuickly made inac-
cesgible bzccouse of erosicn. So life becomes an important balance hetween
such factors as dcgree of slope, specd of water, depth of mineral. source,
and temperature. Finding thet balance is & researchable watter.

i. Despoliation of the cnviroameat dve to overgrezing, erosion, and
Jeaching is rawmpent. While it has teen sgo for years, it ic more serious
now and has been recognized as a critical worldvide problem only in the
last decade or so. (Of course, it was considersd serious in the United
States, beginning with the dust-bowl days of the 1930s, but an interna--
tional problem wasn't recognized.)

So in addition tc curbing population growth and increasing production,
some ettention nceds to be given to the precervation of marginal areas such
as hillsides, which are increasingly being inhabited and expected to pro-
vide the sustenance for growing populations.

III.

Of course, there are reasons other than the sheer pressure of popula-
tion vhy people live on hillsides, and have done so for centuries, which
have little or nothing to do with these exigencies of the modern day.

1. In some areas of the world, hills serve either as enclaves of cul-
turel identity, es refuges from the discriminsticn of the lowlanders, or as
convenient strongholds for those who are ccisidered by the majority as the
least desirable nembers of society (who would presunably otiievwise have to
be dealt with in more meaningful, probably integrative, ways). This de-
penas on the country in question and the analyst's political philosophy.3

3. "Each of the modern nations of Southeast Asia includes a nucleus of
plainn people who form, in each case, a relatively homogencous and dense
population. Each of these peoples speaks a single dominant language, is
characterized by adherence to one of the world's great religions, and is
subsistence bascd upon intensive 'wet rice'! apriculture. PRut each of the
countries also includes a minority of hill people, who are always far more
heterogeneovs. They speak e multitude of lanpguages, have no political
unity among themselves, and until the last century bave ncver had more then
tenucus political ties with the plains. The hill people usually practice
shifting agriculture and have bes=n much slover to become Buddhists, Hindus,
o:r iuslims than have their neighbors on the plains." Robbins Burling, Bill
Farms and Padi Fields: Life in the iainland Southeast Asiz (Englewcod
Cliffs, W.J.: Prentice-Hall, inc., 1965), p. 4. For a more dynamic ap-
proach which shows acculturation, see Ben J. Wallace, Hill and Valley
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2. In some {ropical arcas of the world, less productive hills were
occupied to escape the malerial lowlands. With the disappearing threat of
malaria, there is movement in some countrics to the as yet uncharted low-
lend areas. But the temperate climate, the femiliarity of the environment,
and the religious overtones which attend some ancestral lands hinder
depopulatinn.

3. Scme tropical hillsides are farmed to provide e more diversified
cropping pattern, more work througiiout the year, or for a more adequate,
well-balanced supply of life‘s necescities than would be possible in their
absence. 1In the tropics, saell-acreage farmers may have sugarcane in the
lowlands, temperate vegetaples and row crops at, say, 3,000 acters, and
pesturage further up. In some Central American countries, large-scale

Farmers (Cambridge, Mass., and London, Ing.: Schenkman Publishing Company,
1970).

4, "Agriculture is the principal activity of the residents of Uchuc~
merca [a villege located ecst of the Maraficn River in northern Peru]. Here,
the Andes provide a complex mosaic of micro-environmants within a limited
radius. The Uchucmarquifios use land which renges from 800 to 4300 meters
in altitude. They divide this area into seven zones (moving from lowest to
highest altitude) . . . . -

"Temple (1280-1500 meters in eltitude). This is the lowest and hot-
test zone, the smallest in arca, and thc most intensively cultivated. Ir-
rigation acccmpanies all cultivation. The major crops are sugar cane, coca,
meize, sweet potatoes, and bananas. They are grown principally for cash
sale.

"Kichwa Fuerte (150U-1900 meters). This is a. steeply cloped zone
vhich contains the least amount of level land. It is extremely succeptible
to drought and because of this was largely abandoned between 1965 and 1970.
Given sufficient rainfall, wheat and maize can be grown successfully, as
can alfalfae fer cattle feed. Some hcuseholds spacialize in raisipz guinea
pigs (cuyes) and chickens for trade in the upper valley. Fairly dense
stands of shrubs and trees provide firewood for the village.

"Kichva (1900-2450 meters). Rainfall is more dependable hewe so there
is no irrigotion and both the amount of cultivable land and the size of
plots are greater than in the two lower zones. This is the primary grain-
producing zone. Major crops are wheat and maize; secondary crops are beans,
alfalfa, meguey, barley, and some fruits. Wheat grown in this zone is the
single most important crop in the diet of the valley in terus of both calo-
ries and proteins.

"Templado (2450-2800 meters). This is an intermediate zone, sharing
some characteristies with those ahove and below. It is marked by fairly
steep slopes and hence a ieduced area for cultivation. In the lower part
of the zone vheat, maize, and barley are grown. In the upper part some va-—
rieties of potato, kidney beans, and broad beans ave grown. Two crops—-
lentajes (lentils) and arvejas (peas--a principal subsistence crop)--are
grown only in tuis zone.

"Jalka (2800-3500 metcrs). This is the highest agricultural zone
of theﬂ;ziley; above its limits the threat of frost is tco constant. 'The
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farmers may have cotton at sea level, corn a little higher, snd coffee on
the steeper slopes. In parts of China, hill land provided fuel and green
manure for the rice fermer whose main ficlds were in the plain. In certain
low-lying rice areas, whkich are liable to severe flooding, it is advanta-
geous to have a small pateh of higher land to use as a seed nursery, even
though the two plots are not contiguous.” In Sri Lenka, comparative advan-
tage for the export market was in coffee and later tea, both grown on
hillsides. ,

4. Some hillsides are occupied by small-scale farmers because it is
their historic legacy. Colonial settlement msy have created a land tenure
pattern of latifundia estates in the rich valley land which left the vast

valley widens here end the hillsides become less stecep. Potatoes are the
mejor crop. Other Andean tubers are also grown as are barley and broad
beans. Some animals are pastured here.

"Jalka Fuerte (3500--4300 meters). The most important use of this zone
is grazing of animals on communally owned pasturecs. These animals are kept
largely for their natural increase, which is sold, rather than as sources
of milk, cheese, and meat. Sheep are also valued for their wool.

"Ceju de Montafla (2500 meters and below). The largest portion of this
zone lies on the east side of the Andean cordillera. Heavy vegetation,
ruinfall, moisture, low soil fertility, and rugeed terrain meke cultivation
virtually impossible. Lumber is cut here end wild animuls ere hunted. A
limited emovnt of slash--and-burn agriculture (producing maize and beans) is
practiced on the lower portions of this zone.

"It is difficult to stcte the number of regicns in which the villagers
have access to plots. The ideal, of course, is all seven. iy impression
is that almost every houschold has access to plots in an average ot four to
five zones--~as ownar, sharecropper, or day laborer whose woges are paid in
the produce cultivated. It appears that the resources of land and labor
are adequate for the village as a whole. There are, however differences
in resource distribution among househclds. Land and labor are distributed
by a number of reciprocal relationships which are established primarily
through kinship links. The most important of these is sharecropping . and
others include exchange of labor and exchange of food."

Stephen Brush, "A Study of Subsistence Activities in Uchucmarca,
Peru," land Teoure Center Hewsletter no. 40 (April-June 1973), p. 10. See
also ftephen Brush, "Subsistence Strategies and Vertical Ecology in an An-
dean Community: Uchucmarca, Peru" (Ph.D. diss., University of Wisconsin-
Medison, 1973); Emil Haney, "Possihilities for the Economic Recrganization
of Minifundia in a Highland Region of Colombia," Land Tenure Center Re-
search Paper no. 43 (Wovember 19T1).

5. Fragmentetion may be & problem in farming patterns like this. See
Sir Bernard O. Binns, "rhe Corsolidation of Fragmented agricultural Hold-
ings," FAO Agricultural Studies no. 11 (Washington: United Netions Food
and Agriculture Organization, 1950.) As intimaled in the last footnote,
fragmentation is not always bad: the small pieces that are farmed may he
intricately combined to allow a subsistence farmer to minimize hisg risk by
taking advantage of different slope, soil, or even climate.
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rajority of those in agriculture in a marginal position. In order for
peasants to obtain subsistence, hillsides were the only possibility. In
times when their estates were in danger from a rebcllious group of nonowner
peasnnnts, thz owners may bave pihrceled out some of their hillsides in order
to placate the land~hungry poor. If there Lad been a dynamic labor market
(if, for exsmple, unskilled labor was needed in cities), these mini-plot
farmers would have sold out long ago. If there hed been a dynamic land
market, any large holdings not inteansively farmed might be available to
make better use of their labor source. When such is not the case--and in
most lass developed countries it has not been--historic pstterns become
congealed.® Tne origin of some upland ferms is a tewporarily improved ur-
ban labor market which caused lardlords to give out some nearby, but mar-
ginal, plots tr assure a seasonal labor supply at times of peak labor ueeds,
like seeding and harvest.

HJadel has described the contemporary results of such a historic phe-
nomenon in one setting:

A Guatemralan campesino needs total concentrstion, all his in-
genuity, to raise enough food for his family. The best land
was long ago seized by the latifundistos [sic], the landown-
ers on the grext plantations on tne lowland and Pacific coast
who grew coffee, bananas, and sugar. The Indians were forced
into the mountains. They plant on slopes es steep as sixty-
five degrees. EIvery year, there are Indians who fall to
their death from the cornfields.T

S. Some farms in the tropics are located on hillsides because clear-
ing of vegetation may be easier there than in the move humid valleys: fire
usuzlly burns more intensively and kills unwanted vegetation more surely
there then on level lend. Fire control there it often easier because fire
only burns up a hill, never down, and tree trunks that are felled can be
easily pushed down a slope and oul of tie way. Thus hill land farms may be
sought out by those with little cepital and having only fire power and
bravn, regardless of the fertility of thaet lend.

6. Ho one who has observed the rebuilding of a cormunjty--whether rural
or urban--after, say, a devastating earthquake or a raging flood, even when
community members have full knowledge that such natural catastrophe is
likely to occur again, ceases to marvel at the persisteuce of soe settle~
ment patterns.

7. Gerry iedel, "Guatemala," The Atlantic ifonthly (July 1976), p. 19.
A variant on this theme is provided by iario Géngora, Origen de los Inqui-
1inos de Chile Central (Sentiago: Editorial Universitaria, 1960).

8. Homer aschmann, "Hillside Farms, Valley Ranches," Landscape (Winter
1955-56): 18-2k.
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Given the fect thut more of the world in hilly than flat, it is rather
remarkable that little direct attention has been given to the economics of
hillside agriculture. That this will not be true over tie long run is
probably due to a number of interrelated reasons:

). Population has been growing =o rapidly that it necessitates the
use of severely sloping land in some countries. Lvery ecological area
seems to have its own problem related to soil conservation to which a cer-
tain amount of recearch has been given.? In some countriec of Eost Asia,
where populstion is particularly dense, the art of terracing developed with
the growth of that pcpulation. In nations where population was not so
cense, there was always another hill to move to, €0 that o coanervation
ethic did not develop. With the decline of the Inca Empire and the drop in
Indian popuiation in the Andes, the art of terracing was lost in the Ncw
Vorld. In part of Hepal, terraces are novw extremely necescuary., but many
have been constructed with an outward ond not an inwverd slope, so the mon-
soon deluges weaken them more each year. ind terracing isn't always the
answer. Soil experts in the Uluguru mountains of Tanzania found that stra-
tegic tree planting and farming on the contour are better than terracing,
vhich exposes too much infertile subsoil and encourages landslides.10 Per-
haps a good engineer would have solved the terracing problem in Tanzania,
but even co, ways of conservation which work well in one area mey not be as
effective elsevhere.

The uvpper part of the northern temperate zone, vhich is the center of
agricultural research and its dicsemination, contributes few ansvers for
the hill problems in the southern temperate or torrid zoncs. Since lands
in the northern temperate zone are relatively sparsely populated, new tech-
nology was developed for ranagement of relatively fist land. The ilps and
the Rockies were not subjected to attempis at intensive cultivation. From
them, only transhumence was expected. This distinguishes them from the An-
des, the Himalayas, and the Lthiopian Hignlands, which have supported great
civilizations and population pressures for generations.

2. Shifting cultivation (the most primitive kind of agriculture, but
the type many observers feel conserves energy best) seems to be becoming
more dcstructive. This is often also related to the population issue; fal-
low periods become shorter becsuse the land must support more people. This
type of farming may be briefly defined as an economy of which the main
charecteristics are rotation of fields rather than of crops; clearing by

9. See, for example, W. B. Hanipura, "Soil Erosion and Conservation in
Ceylon with Special Reference to Tea Land," Tes Quarterly L2 (1971):
206-211.

10. P. H. Temple, in Studies of Soil Erosion and Sedimentation in Tan-
zania, A. Rapp, L. Berry, P. li. Temple, eds. (University of Dar es Salaan,
Pureau of Hesource Assessment and Land Use Planuing, ana Dept. of Physical

Geography, University of Uppsala, 1972), pp. 110-115.
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fertility of the hills stems from another problem: the scercity of animal
munure which, prior to the contemporary puriod, the Nepalese have always
assiduously applied to their fields. Now, when dung is available, it must
inercasingly be used for fuel; wood is increcesingly far eway. Also, there
is lecs manure available bzcause kerd size is not growing, since hillsides
must be used for field crops. The Hepalese hills muct now support 22 peo-
ple per hectare, roughly the man-to~land ratio of Java or Bangladesh, coun-
tries blessed with far better resources.

Ecknolm notes that "if Wepel's borders ended at the base of the Hima-
layan foothills, the country would now be in the taroes of a total economic
and ecological collapse. Luckily the borderz extend faricher south to in-
cluce a strip of relatively unexploited pleins known es the Terai, which is
an extension of the productive Indo-Gangetie Plain of northern India."l4
He notes that this region suffers secsonal ficoding, is heavily vegetated,
and was hictorically plagued with malaria. With malaria eradication, there
was a rush to colonize the arca. In the 1964 to 1974 decade, 31,200 hect-
ares of Terai forest land vere officially distributed by the governuent to
settlers, but more then three times that amount was illegally cleared by
migrants from the hills and, perhaps more significantly, from India. The
Teral provides some reprieve for Nepal, but there seecms to be no end to the
problem. Sotellite reconnaissance indicates that there are another 111,750
hectares thet might be suitable for settlement; but if migration continues
at present rates, the leaud will be filled in another decade. [leanwhile,
something must be done about the hills which are causing the problem--espe-~
cially since degradation of the mountains is causing rivers to swell and is
cutting away at the fertility of the Terai. Nepalese govermnent sources,
reported by Eckholm, show Terai rivers rising at from 15 cm. to 30 em. cach
year, probably tecause of stream-bed silting. This is causing rivers ‘to
wvender about aimlessly, teking prime farmland as they go. The Nepalese Na~
tional Flanning Cowmission fears that the situation is almost at a point of
no return, and feels that the hilly regions may develop into a semi-desert
environment if nothing is done. Should the situation be allovied to con-
tinue along its present course, a predicarent mey exist in ilepal (and in
Northern India and Worthern Pakistan, for that matter) like taat in most of
Afghag%stan and by the barren Zagros and Elburz mountains farther west in
Iran.

L, Closcly related to the former point is the explicit problem of the
disappearing forest, which not oniy is relied upon to hold upland soils in
Place, but to maintain the Lydrological cycle intact and provide lumber and
firewood. Once tree cover ic cut, average temperatures in the area nay
rise and already arid soils not far distant way become desertic.

Eckholm stetes it well:

14, Erik P. Eckholm, "The Deterioration of lountain Environments,"
Science 189 (5 Septeuwber 1975): T64-65. See also Claire Sterling, "iWepal,"
The Atlentic idonthly (October 197G): 14-25. :

15. 1Ibid.
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Forests influence the wind, temperature, humidity, soil, and
water in ways often discovered only after the trees are cut,
anG these fvnctione--vsually beneficial to people--are sabto-
toged. Forests asvist in the global reeyeling of water, oxy-
gen, carbon, end nitrogen--ond withcut sny expenditure of ir-
replaceable fossil fuels: Rainwater falling on tree~covered
lard tends to coak into the ground rather than to run off';
erosion and flooding are thus reduced, and more water is
likely to scep into wderground pools and springs.lO

Then there is the problem of adequate lumber and firewood:

Pessants in the uplands of South Korea have adopted a dif-
ferent,, but also destructive way to cope with the lumber
shortage. A United Nutions forestry tcem visiting [Koreal
in the late 1960's found not only that live tree branches,
shrubs, seedlings, and grusses wvere cut for fuel; worse,
many hillsides were raked clesn of all leaves, litter and
bramble materials. Raking in this fachion, to meet the
needs for home fuel and farm compoet, robs the soil of both
a protective cover end organic matter, and the practice was
cited by the UN experts as 'one of the principal ceuses of
soil erosion in Korea.'lT

5. Land reforms are becoming somewhat more commonplsce than previ-

- ously and can be expected to open up more land which in more pristine days
was tied vp in large estates. Where peasants could gather only firewood
before, they are in some areas able now to have small farms of their own
and cultivate them pretty much as they see fit.

With land reform must corie some basic idcas of conservetiosn. Here,
China naoy provide an example. At onz time half of its territory was for-
ested. By the time of the new government in 1949, it was seid to have the
greatest number of barren hills in the world; rehabilitating most of them
is entirely beyond the rewlm of possibility:

In the 1950's, ambitious though probably unrealistic
plans vere made for mass reforestation, to be implemented
mainly by the rural communes. The leadership hoped to raise
the forested area to 20 percent of the country by the late
1960's, and 25 percent by the 1980's. . . .

Tens of millions of workers have since been mobilized to
Plant trees each year in the slack seasons betwcen crop har-
vesting and sowing. The effort has been stupendous, though
the results have sometimes been disappointing. By 1973, ac-
cording to Chinese officials, about seventy million hectares
--nearly T percent of the country--had been replanted, but

16. Eckholm, Losing Ground, p. 27T.
170 Ibid' ? pp- 105-6.
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in many areas the survival rate of the newly planted tiees
vas, in this eorly pericd, below 10 percent. Untrained
labor, poor raintenance, mutiiaticn or even uprooting of
nevly-rlonted trees for fuel, «rd frequently inhospiteble
growing conditions combined to corrode the efficiency of
the mass plonting eiforts. By the mid-sixties, official
emphasis had been shifted away from massive annual new
Plantings to careful maintenance within planted ercas.l

V.

Just because a field is located in the mounteins is no indication that
its use will involve hillside farming, Just as valley aress way well re-
. quire at least modest conservation techniques. Some highland plains in the
torrid zone have been centers of thriving civilizations, especially in days
before men had learned to cope with either the seasonal extreumes of the
temperate zones or the exigencies of the humid tropics.

In Wisconsin, a 10-12 percent slope is considered suitable for row-
crop farning only one year in five, and then with the strictest of soil
conservation practices such as contour farming and terracing. To prevent
water erosion the U.S. Soil Conservation Service recommends approved prac-
tices for slopes over 2 percent, and those over 12 percent are almost never
put to row crops.l

But Wisconsin, with atout 34 persous ber square kilometer, and the
United States, with about 23, do not need to use land that is exceptionally
steep; better pui, it makes no economic sense to do so. On the other hend,
countries like India (173 persons ber square kilometer), Pakistan (121),
Nepal (80), Japan (289), Wigeria (61), and the Philippines (130), to use
some examwpies, must farnm slopes that are far steeper and often less fertile
than those in the United States lidwest. ‘

Many of the most densely populated areas of the world are also those

with a precipitation pettern that makes hillsige farming especially diffi-
cult. Wisconsin can expect somewhat over 760 millimetvers per year, but

18. 1Ibid., p. 44, See also Sterling Wortman, "Agriculture in China,"
Scientific American 232 (June 1975) and W. C. Lowdermilk, Conquest of the
Land_Through Seven Thousand Years, Agriculture Information Bulletin no. 99,
USDA Soil- Conservation Service, undated, cited in Don Schwennesen, "The En-
vironmental Beat," Montana Jowrnalism Review, no. 19 (1976): 55.

19. Personal conversation with James Enlow, U.S. Soil Conzervation Ser-
vice, Madison, Wis., 15 July 1975, and USDA, SCS, Vhat Is a Farm Conserva-
tion Plan?, Pi-629, Leaflet 249 (January 1973). See the Japanese perspec-
tive in Fukuo Ueno, "Problems in the Agricultural Utilization of Sloping
Land," Rural Economic Problems 1 (November 1964): 22-36.
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sone arzas of the world can expect up to 10,200 mm., and scme of these
have, in turn, & six-month dry pericd. Imagining the corsequences of a

50 mm. daily rainfall falling on & cetecp hill vhere there is dense settle-
ment gives one au idea of the aifficulties facing those who are responsible
for counserving soil required to at least ascure minimal subcistence.

It is technically possible to farm the eteepest of slopes. 1In the Wet
Zone of Sri Lauka, I have scen a fruit crop adaptable to poor soil, grown
on & 75 percent slope, using stornes for terracinz havled---one by one end by
humen brawn alone--from the valley below. In some rice arcas of East Asin,
not only the terracing rock but also the topsoil have been bauled up the
steep gradient to form a 2 percent mini-field from a €0 percent slopc. But
the effort required technical expoertise, community cooperation and organi-
zation, and capital. Indeed, whether hillsides can be saved seems to de-
pend more on the will of the peopie to do 80, cn food to custain the work-
ers while they are terracing, and on wise technical help, than on steepness
of slope, amount of rainfall ccncentrated in a period of time, and popula-
tion density. lany areas in Japan end China do an exceptional job against
fcrmidable odds. This seems to teech us that the solution to the problem
depends as much or more on social orgenization and on economics than on a
nev technolegy. For the most part the technology of saving soil exists;
when it is not applied, what is almost invariably lacking is an eppropriate
combination of econcmic incentives and opportunities for doing so. The
case is the classic one of phygsical ani biological expertise being highly
developed in comparison to the politics and economics of the situation,
which do not trenslate expertise into human action. There are alternative
ways of farming any piece of agricultural li.nd that provide maximum immedi-
ate yield, that maintoin potential for futur. production, or that satisfy a
combination of these two goals. When peopl= choose alternatives that allow
their only means of livelihood literally to wash from under their feet, the
personal characteristics or traits of those who meke the choice ("indo-
lence" or "stupidity" or "sloth") are often cited as & reason., Much more
plausible are explanations that rest on land tenure rights and custom, to-
gether with the accompanying system of lack of incentives, barriers to the
spread of technical information, and tradition, which they imply and about
which we understand so little. It mey be perfectly rational for peasants
to make little effort to engage in long-term investments of contour ferm-
ing, terracing, tree planting, ete., for they know that once land is im-
proved it will revert to another, perhaps a landlord. Or maybe they simply
do nou have financing for +this long~tern investment. If the hillsides of
the world are to be saved, such problems as monopolistic control of land
end skort-term leasing will have to be dealt with explicitly. And when
agrarian reform becomes an accomplished fact, conservaticu techniques won’t
simply come naturally to beneficiaries. iHew owners must be suffused with
an ecological ethic as well as with the technical knowledge which has for
s0 long been the domain of a few who have the wherewithal to use it.

What agricultural leborer with a year-to-year lease on a farm will go
to great lengths to save hillside soil if he knows that his back-breaking
efforts at terracing will merely conserve the resource for the landowner,
who may dispossess him as soon as his laborious work is complete? What
equatter will practice contour farming or reforestation if his occupancy
rights are so tenuous that it is cheaper for him to move cn to another
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hillside patch next year (and by moving he may be less visible besides)?
How many hillside farmers will be able to afford the time and money neces-
sary to terrace if they own a mini-plot on hilly terrain and rely for the
bulk of their incomes on work for larze valley farmers below?

And, in an area of freehold mini-plot farming, the issue is somewhat
different--having to do with organization, esprit de corps in the neighbor-
nood, and leadership. What small-plot owner on the hillside can aftord
terraced farming (and what is its efficacy, anyhow?) if he alone wishes to
practice it while hig neighbors do not? How many soil-conservation experts
are there who are available to work with, vey, 500 small farmers who crowa
onto one 10-hectare hillside on which “he minimal slope is 25 percent?

The issue also centers upon education or, at least, on effective
transmission of technical information. How much does a recent beneficiary
of a land reform know about row cropping on slopes, something that he may
now have to do to earn his living, wb.-n prior to the reform he saw it used
only for grazing? How much does he know about reforesting land that his
former lendlord left barren?

The emphasis of this paper is on new technical information that will
help save the hillsides; this is to be applauded. But what is even wore
important for millions of the world's peasants--the bulk of those who are
engaged in agriculture in all less developed countries--is using what is
now known about soil conservation. +2¢ what is now known and what is yet
to be discovered will not be applied if the social, political, and economic
organization is not appropriate for the task. From this observation one
could extrapolate many policy implications, but I will list only five:

1. 1If the legal framework vere in place to assure a tenant who in-
vests in terrsaces, contours, or forests that he could retain the land after
certain minimal conservation stendards vere met (or at the very least that
he could retain it for the number of Years required to attain a respectable
rate of return--which would prob-uly have to be the lifetime of the culti-
vator), he might do so.

2. If hillside squatters' tenure rights could be made secure, they
might be more apt than otherwise to attempt conservation practices.

3. If hillside-farmer organizations couiu be set up, conservation and
grass-roots leadership potential could be developed if incentives were pro-
vided. Of course, governments will also have to be committed, at the very
least, to providing subsistence for workers while they are constructing
terraces or planting trees.

L, If soil conservation techniques were made as important as the
seeds and fertilizer that are available as part of the package of inputs
that follow up a land reforn, steeper gradients might be saved.

5. If zoning procedures could be set up so that industry and trans-
portation systems would have to use the unproductive hillsides and the ba-
sins were reserved for agriculture, several generations of tiue might be
bought to allow for the rapid rate of population growth to be curtailed.
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- A certain amount of gcvernmenl intervention ai1d even subsidy would be in-
volved, since short-term privete establisbment costs would be raised over
what they might be otherwise, in exchange for long-term benefits to the
nation.?20

The price of negligence is desolation of both hillsides and valleys,
increased influx into the already glutted cities, and human degradation and
starvation. In controlling the conteuporary over-rapid population growth
and rationalizing the presently chaotic way in which available lend is
used, the ultiwate problem with which humenity must deal is how to achleve
an appropriate balance between man and land.

I close this paper as I opened it with a quotation for emphasis from
Erik Eckholm's Losing Ground, from which I have quoted liberally throughout:

Land-use patterns are an expressior of deep political,
economic, and cultural structures, they do not change over-
night when an ecologist or forester sounds the alarm that
a country is losing its resource bvase. In meny countries,
the deterioration of the land will not be halted until ba-
sic changes in land tenure and national economic priorities
occur.

20. This suggestion is one of thos: that Bryant Kearl wade upon reading
a draft of this paper.

21. Eckholm, Losing Ground, p. 107.






