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THE ENVIRONMENTAL ASPECTS OF NATURAL RESOURCES MANAGEMENT

AGRICULTURE* AND SOILS
SUMMARY

1. PRESENT SITUATION AND PROBLEMS

- Over half of the world's population are farmers, living and working on small

- farms, who oun, use or manage most of the land and other resources in rural areas.
Jost of these farmers understand the need to maintain natural resources because
they make their living from uesing them, However, increasing population and higher
expectations lead ‘o demand for more food and force the farmers to a greater use
of natural resources and modern technology. This situation tends to add to the
difficulty of ensuring the maintenance of natural resources because:

(i) Hew lands are brought into crop production from pasture and range and new areas
for livestock production are taken from forest lands. These are usually lands
of marginal value and/or lands on which problems are unknown. Consequently
these lands are particularly liable to multiple forms of deterioration such
as accelerated erosion, depletion of productive capacity; and the introduction
and spreading of diseases. This also often leads to alterations of the climate
and the hydrolegical cycle,

{ii) Intensification of crop and livestock. production per unit area by the
introduction of high=yielding varieties and additional inputs such as
agro-chemicales also creates incresased prohlems of maintenance of both land
and plant and animal genetic resources. Agrochemlcals may increase problems
of pollution and waste disposal.

(iii) Concentration of agricultural procesging and agricultural service indusiries
pute additional pressure on land resources by encouraging monccultures and
intensification of land uwse. Thene industries also increasse problems of
pollution by effluents and wastes. But, at the same time, such concentration
may make pollution control easier by the ready indentification of pollution
gources.

(iv) ‘Agricultural lands are often wasted by non-agricultural activities: the discharge
¢f wastes from urban areas and industries and the encroachment of urban and
industrial aress and transport infrastructures on agricultural lands.

2. ASSESSMENT OF PRESENT MEASURES

Present programmes of agricultural development are rarely preceded in developing
" countries by an appropriate evaluation of resources and their use, and the gathering
of statistice and other informatlion. Moreover, the data from different iypes of surveys

and sectoral studies are generally insufficientéx integgated at the planning and
project formulation gtage. Comprehensive land use plannine is often lacking and
ey

where it does exist, does not ge ¥ involve the local communities.

* The term "agriculture" here does not cover activities of forestry, fisheries, wildlife
management, which are dealt with in other papers.
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Land use legislation, agrarian lawe, zoning ordinances, licensing and other
regulations are playing an important role but are often insufficient to prevent
miguse of agricultural lands. Buch legislation is specifically upe-oriented and
not resource-~oriented, It is not supported by comprehensive land use plans and
taxation policies. :

Moreover, education, training, research, technical assistance and extension programmes
are not adequate to meet the requirements of environmental protection arising from

the technological changes in agriculture. Credit availability and credit use, and
existing structures of tenure and taxation often limit the gmall farmers' ability

to ensure the maintenance of the land regource and avoid deterioration of the environment.

However, when compared with other human activities, a well managed agriculture still plays
in peneral a positive role in the maintenance and conservation of natural resources.
1+ also contributes to a better balance in the enviromment and to recycling wastes.

POLICY -GUIDELINES AND RECOMMENDATIONS

3.1 REDUCING THE KNOWLEDGE GAP

Becauge the demands of the expanding population ari the desire for higher
standards of living will probably continue to force adopiion of technology
at a rate faster than it can be tested and taught, and because there will be
-a need for higher ptandarde of knowledge and technology, major recommendations
- are made in the areas of research, surveys, monitoring, education and training,

(i) Basic multidisciplinary research should be continued for a better
wnderstanding of the effects of envirommental factors and technological
inputs on the physical and biological productivity of agricultural
ecopgystemg. More emphasis should, however, be placed on making use of
the findinge of these investigations to increase agricultural production
with minimum damage to the environment, and on understanding the human and
social factors in the stability of the ecosystems,

(ii) -Adaptive research and experimentation in new technologies under local
ecalogical and social conditions should be directed not only towards
meximizing agricultural production but also towards a better conservation
of the resources and a better control and recycling of wastes.

(iii) Methods of determining the costs of pollution and other forms of
environmental damage to agricultural lands should be developed as part
of the environmental criteria in evaluation of projects and programmes of
agricultural development in farm management, and in preparing new
legislative and institutional arrangements for environmental protection.

(iv) BSurveys and inventories of basic natural resources for agriculture
should continue with a view to promoting a safer iransfer of technologies
between areas with similar ecological conditione. The collection of basic
data on natural resources should, therefore, be associated with the gathering
of information on the possible utilizations of these resources. International
agenoles concerned should play an increasing role in promoting the
collection and exchange of such practical information and data. Much of
these data, of ooéurse, will have to be collected by ground surveys and
assembled and used locally.
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(iii) The ocosts of environmental demage and benefits from maintaining and
improving the gquality of the rural enviromment should also be taken
into better account in the planning.

(iv) The importance of good management of land and arrangements for the
training of people in this skill should be part of any land use planning
programme. :

TMPROVING LAND MANAGEMENT

Land manzgement programmes have a direct effect on the lives of people and on
the environment. Generally, however, they are specific to an area or a region,
8o a listing of recommendations must necessaritly be illustrative. )

(1) When based upon a sound and comprehensive land use planning policy,
appropriate institutions, land use legislation, licensings and regulations
can be most effective in implementing land management prograrmmes which
can prevent deterioratinmn of the rural environment. As considerable
progress is gtill required in thig respect, exchange of national
experiences and harmenization of national institutions and legislation
with the assistance of the international organizations concerned should
play an increasing role in improving on a global mcale the management
of agricultural lands and consequently the rural environment., An integral
part of this process must be the organizational arrangements for integration

_of efforts for environmental improvement.

(ii) In most countries, farmers, and especislly the small farmers of developing
’ countries, will require technical guidance and extension, and assistance

in the form of credit, and better marketing facilities and sometimes alsc mors
land so that they may safely and profitably use modern technologies.
With such help, farmers will be able to introduce improvements of the
rural environment, adopt beitter land management and conservation practices
and undertake improvement work on their farmes. Modern masse media of
information and communication should be increasingly used in extension
work to reach the grestest number of farmers when irying to introduce
improved practices of land resource management.

(iii) These actions should be supplemented by regulatory legal and institutional
arrangements (such as taxation, liability for damage, special assessments,
eto.; in order to allocate the costs of environmental deterioration
to those responsible for or benefiting from the deterioration and to
enforce the legislative provisions for the protection of natural resources.

{iv) As it is inoreasingly recognized that m gide benefits are derived
from the maintenance of natural resources |production of food in
aufficient quantity and of satisfactory quality, recreation, buffer
zones between urban concentrations, employment, etc.), the role of
agriculture in maintaining the quality and attractiveness of rural areas

- will therefore become more and more recognized as an aotivity of general
public interest. This may lead the governments and intermational
organizations concerned to inorease technical and financial assistance
to help the farmers to fulfil their responsibilities in protecting and
maintaining the quality of the global environment,
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(v) Multipurpose assessment of land capabilities for use shouwld be based
on comprehensive and integrated surveys of land resources (5011, vegetatlon,
‘climate, livestock, wildlife, etc.) including social and institutional
surveys, and on findings of research and other information indicated above.
This should lead to identification of major land use problem areas
{environmental in particular) and serve as a guide for more intensive
regearch for land use planning and land management programmes.

{vi) Local ad hoc monitoring activities should be established whenever
there iz a major change in land use. A series of periodic "on the spot"

" purveys should be made not only to record pollution and cther forms of
land degradation, but also to review the data previously ccllected and
to asgess the envirommental impact of changes such as in living conditions,
farm organization, distribution of income, credit availability, markets
and tares, These activities should be closely associated with the monitorin

~of the performances of farmers and the effectlveness of agricultural
stailstlcs.

6}

(vii) Taking into account the diversity of local agricultural conditions,
- national and global monitoring of the rural cnvironment should be confined
to those aspects which can usefully be considered at the national and
international level: the climate, the balance of natural resocurces used

i+ - for agriculture with the amount and nature of agricultural inputs, the

quantity and quality of agricultural products available and the sgriculfural
wastes., These national and international monitoring activities should be
firgt established on a pilot ahd sectoral basis before considering their
integration into more comprehensgive systems, Full use should be made
.- of existing institutions at national and international level in establishing
© - these monitoring activities (for example, agricultural research and
'experlmental stations existing in developed and developing countries).

(viii)';Teaching of basic ecological principles in agricultural education should be
Eiven more emphasis and specialists in the field of agriculture should

" receive a more multidisciglinagx educgtion and training,

(ix) The education of the public is an essential aspect in maintenance and
improvement of the environment. Paople must be taught to appreciate
. _the meriousness of the situation and to accept and support the regulations
.prepared to control infringements.

IMPROVING LAND USE PLANNING

Rurgl land use planning can be a most effective devide for guiding the development
and management of natural resources so as to give greatest protection to the -
environment.

1) - Rural land use planning should be a dynamic and flexible process by which
plans can be continuously adapted {c economic and mocial development
requirements and new technologies and revised on the basis of the findings
.from the research, surveys and monitoring indicated above,

(ii) Although land use planning is primarily a national responsibility,
an_important part of the rural planning process should be ocarried out
at the local level involving local communities and taking into account
the diversity of the rural environment. Moreover, due to environmental
considerations (air pollution, water use, etc.) border lands will

increesingly require goint Elannlgg by neighbouring countries.
Appropriate_mqthodqlo ies should be developed for this purpose.
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PART 1

PROBLEMS AND MAJOR ISSUES

INTRODUCTION

Clearly thére is international concern about the condition of the world's natural
resources, with man's relation to them and with man's relation to man in the process of
uging natural rescurces and changing the environment. Agriculture is a major part of
that concern since rural people control nearly all the world's land resources and

since they represent more than half of the world's population.

Increasing population and increased expectatione means need for more agricultural
production. New areas are being bdrought into production and new technologies are
being used both by the agricultural and non-agricultural sectors. The improper use
of technology is polluting the enviromment and presenting the need for costly
improvements.

Urban development has been taking up some of the bes*t agricultural land. Forest

- areas in many casee are being depleted to make room for new crop land. DDT used

on farms and for malaria control has found its way to fish in the ocean.

This paper deals only with the enviromnmental effects of the use of technology in
agriculture and to the place of agriculiure and soils in natural resource
management,

1.1 DEFINITION OF THE HUMAN ENVIRONMENT

Environment usually is considered to be the earth's physical and natural

resources. When the subject is expanded tc Human Environment it includes not

only all of the natural resources {land, water, air and all those living

organisms thereon) but also the relastionships between men as they go about using
these natural resources, Man is the one animal able to generate change in the
environment for better or for worse, Hence, this paper includes men's relationship
with each other as they manage agriculture and soils.

1.2 AGRICULTURE AND THE EUMAN ENVIRONMENT

Over half the people of the world live and work on small farms, and in some
countries nsarly all the inhabitants do. Farmers asre the owners and custodians
for most of the world's natural resources. They know the land, the water, the
plants. Host of them know the main pitfalls in farming such as, for example,
that improper irrigation systems create saline soils and erosion results from
insufficient crop cover. But the introduction of new technology makes some of
their knowledge and experience obsolete and creates problems that cannot be
solved without technicel assistance and changes in inatitutions. New technology
. has heen umed by agriculture to meet the growlng demands for food and fiber,
In adopting the new technology, agriculture muat make gure that the environment
does not suffer.

1.3 POPULATION GROWTH

Population has been increasing rapidly around the world, independent of resources
and the capacity of the enviromnment to support it. This is creating great
problems in some parts of the world, especially in the developing countries where
the need is greatest to raise food intake and living standards.
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Many question whether enough food will be produced to feed the people., Although
substantial gaine have recently been made in food production, there are still
millions of undernourighed people., In addition to meeting food needs, most nations
encourage production of gooda for export to earn foreign exchange to finance
industrial development.

Extensive use of fertilizers and pesticides in many countries has had its impact on
food production and some effects on the environment. Large scale feeding operations
have concentrated animal waste for disposal, thus preventing recycling. Processing
of agricultural products involves agriculture in pollution problems similar to those
of other industries.

LACK OF KNOWLEDCE

In formulating policies for action on environmental problems, the lack of knowledge
about present conditions and the implications of contemplated programmes is a major
reatraining factor. Data on the extent and degree of deterioration in the environment
are in most cames lacking, BSimilarly, the effects of various technologies on the
eco~gystiems are often inadequately understood. Thus action has often been taken
without consideration of possible risks in introducing new technology, nor has the
joint effect of warious technological measures been adequately considered,

Gonversely, measures to protect the environment may themselves have consequences which
are not known.

In agriculture, institutions and legislation have evolved over a long time hut

with the more rapid introduction of new technology they may no longer be suitable.
The development of a new institutional and legal framework usually lags far behind
the change in circumstances and conditions. Information about the impact of new
technologies is usually insufficient or lacking and that available even %o decision
makers is usually confined to particular aspects and does not cover the complex

of problems arising from introduction of new technologies or new approaches.

LEVELS AT WHICH ENVIRONMENTAL PROBLEMS ARE MET

Environmental problems are, of course, met at the family unit level (health and
sanitation, nutrition, heating, etc.), at the local level (village, district and
municipality) and at the national, regional and internstional levels. Action for
solution of environmentasl problems has to be taken at each of these. This requires
information, education, improvemente in legislation and inetitutions, national
policies and regional and international agreements.

OBJECTIVES OF THE PAPER
The objectives of this paper are:

(i) to look at the demands made on agriculture by an inocreasing population and by
desires to improve living standards, and to examine the methods by which these
demands have been met in the past and msy be met in the future;

(i1) to identify the problems and to analyze alternative solutions;
(iii) to sugzest programmes for action.



ENVIRONMENTAL PROBLEMS CAUSED BY THE USE OF MORE LAND

Arable crop and irrigated land, permanent pasture, and forestry are given by regions

in Table 1. While it ie evident that substantial areas of land in the world are not
being used by farmers, the food demand of the increasing population ie resulting in
efforts to increase the amount of land used for crops and livemstock. There is danger that
moving agriculture into marginal areas will damage the natural resources.

2.1 CROP LANDS

Growing pressure on land resources has led to the extension of crop farming into
areas which, for reasons of limited rainfall, climate, topography or soil quality,
are not gpuitable for such production. Typical inetances are the plowing up of
pasture lands for dryland farming and the extension of farming to hillsides.
Introduction of mechanization has in many instances accelerated this process, such
a8 in the case of dryland cereal farming in marginal areas which is characterized
by a high degree of instability with recurrent crop failures. The major problems
caused by this extension into marginal areas are depletion of plant cover, wind and
water erosion and deforestation. The eventual effect can be a permanent lowering
of land capabilitiee for agriculture, Uncontrolled crop farming in the watersheds
leads to changes in the hydrological cycle by increasing run off, reducing the
vater retaining capacity of the soils and increasing the silt load in rivers and
streams. The increased =ilt load may greatly reduce the potential value of
reservoir sites already developed or required for the future. Extenaion of
irrigation to some types of marginal lande causes problems of waterlogging and
increasing salinity not only in the areas under irrigation but often in adjacent
areas.

Cutting down forests to make additional crop land (which will be dealt with in
another papér) is mentioned here only because of the major transformation of
regources that takes place. Thus, cutting down rain forests to make a place

for crops may have several harmful effecte on the environment. First, not much

is known about the use of {ropical forests and cutting may waste a reasource of
considerable future value. 8Soil erosion and water run off may develop as problems.
Moreover, many tropical soile tend to deteriorate rapidly when their natural

forest cover ip removed,

Shifting cultivation has been a traditional practice in many parts of the world.
When population was limited, harmful effects from such cultivation werae of miner
importance but the growing number of people practising shifting cultivation

forces a reduction in the periods for regeneration of the vegetation. The resulte
are: lowering of eoil fertility and crop yields, destruction of natural vegetation,
reduced moleture infiliration and retention, and accelerated erosion and silting
of river beds. In areas subject to typhoons (hurricanes), elimination of natural
windbreake through intensified shifting cultivation presents a serious problem
both to human life and to agricultural production,

2.2 EXTENSION OF GRAZING AND ANINMAL HUSBANDRY TO ﬁARGINlL LANDS AND TO FOREST LANDS

Extension of uncontrolled graszing and animal husbandry to marginal lands in arid
and eemi-arid zones often creates severe problems., In such lands the ecological
balance ie often precarious and overgrazing can have mgjor deleterious effects
on the environment. With overgrazing, perennial grasses and palatable plants
are the first to be damaged and eventually are replaced by less valuable species.
Encroachment of low value brush often occurs. Eventually, such severe depletion
of vegetation may ocour that ite value for grazing becomes negligible while soil
erosion, changes in the. hydrological cycle and sedimentation of river beds may
become major problems, In areas bordering deserts, extension of the desert may
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ocour, Thus, it is estimated (Riney, 1967) that the extension of the desert along
the southern edge of the Sahara has been taking place at a rate of one or more miles
annually over the last 50 years.

In cases when grazing is extended to forests, conetant degradation through fire
and trampling, es well as overgrazing, inhibits natural regeneration on the one
hand, and reduces the forests' quality and size on the other. In areas where
forests are on the border of their critical range, such practices produce
irrevergible damage and logs to the enviromment.

Nomadiem is a common feature of man's utilization of marginal lands and has evolved
becausie of an unfavorable climate, particularly the limited and erratic rainfall,
and the relatively poor soils. These factors make for low forage production
varying greatly from season to season and from place to place, hence the evolution
of a gystem of free-range grazing following migratory routes. Thus, nomadic

people have adjusted their operation to the ecological conditions under which

they live. In fact, if it were not for the nomads, many marginal lands would not
be used by man (Riney, 1970). However, any former balance between grazing

animals and feed rescurces has been upset by the expanding livestock numbers
associated with the growth of human populations. Encroachment of the plough

in the extension of farming to unsuitable sites continues to reduce the natural
area for grazing, Increasing development of waler points without coordinated
resource management has led to localiged range land destruction in many areas of
the arid and semi-arid zones. In addition, control of animal diseases without
provision for improving feed supplies has resulted in increasing grazing pressures
upen & naturally fragile enviromment. All of these factors accentuate grazing
pregsures with severe damage to the vegetation, leading to the consequent
degradation of the lands.

LIVESTOCK PRODUCTION IN NEW AREAS

One of the large areas where livestock could be expanded conce the tsetse fly has
been brought under control is Africa., The control of the tsetme is a prerequisite
for livestock use of the forests or savannah wood land, an arsa of agbout 4.5 million
eg-niles of Africa south of the Sahara. Tsetse flies of several species occur

and transmit trypanosomes from wild animals to livestock. The trypancsomes cause

a fatal disease in livestock. In view of the growing demand to open up more land
for livestock production, large scale tsetse eradication campaigns are needed.

These may involve 1) the partial or complete clearing of vegetation, 2) the removal,
i.e. destruction, of all potential wild hosts with a view to starving the tsetse
prior to the introduction of cattle, or 3) the extensive application of insecticides,
from the ground or by aireraft, or by a combination of these methods. The aim

of the first two methods is to alter the tsetse habitat in such a way that these
highly adapted insects cease to ocour in the controlled area. This implies

profound influences on the ecology of the areas to be developed., The third method
has similarly grave ecclogical side—effeots in that all other insect life, and

some animal life such as that of the bird and the bat, is severely and indiscriminately
affected.

SPREAD OF DISEASES AND PARASITIC CORGANISMS INTO NON-INFECTED AREAS
The process of expanding livestock production into tropical forest and savannah

lands hitherto unutilized for agriculture may lead to the introdudtion with
imported stock of parasitic microflora and fauna different from those native to

~the area. Depending on the prevailing environmental conditions, the introduced

organisms may establish themselves or perlish. Establishment in their new
environment may involve adaptation to indigenous vectors or reservoir animels which
may then become a dangerous source of infection for domestic livestock., Moreover,
because of the susceptibility of wild animals to introduced infections, epizootics



.TABLE 1. - DISTRIBUTION OF LAND USE BY REGIONS

(Zone C Study Countries by Countries)

‘Totaiylénd‘

"Motal arable

Irrigatad areJ'Permanent

Region l . Fdrestrj Not used
area {(mil. ha) | mil. ha mil. ba % of | pastures | mLha % | for agri-
' . , ' total | mihba culture

arabl mgl. ha

Africa S. ” N h _

of Sahara 1,520 (29%) . { 152 10 | 11 0.7 517 34380 25| 471 31

Asia and

Far East 541 (10%) | 211 39 |44.1  20.9 163|141 26| 173, 32

Latin o

America 1,857  (36%) 130 7 [10.5 8.1 371 20| 743 40| 613 33

Near Dast N _ o ‘ 7

& N.W. dfrica 1,167 (228) T 10 6 116.7 23.9 152 13128 11| 817 70

error 151 (3% | = - 50 (5)| 55 (4) 52 (2

Potal 5,242 563 11 |72.4 12.9 1,106 21 {1,447 28 P,126 40

Sources:

p. 42y

t&ble3

p. 43,
p- 44,
4) p. 46,

table

table

"table

Ui e

Prov191onal Ind:oatlve Uorld Plan for Agricultural DeveIOpment, Volume 1

Dlatrlhution of land by maJor classes in the Zone C Study Gountrles
Distribution of land use by regions
Cropping “intensities (1961 - 19§3)

Importance of irrlgatlon according to reglons (1961 - 1963)
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of large and adverse économic impact may result from the introduction of domestic
livestock. The firet rinderpest pangzootic in Africa, which swept through the
whole continent killing bhundred of thousands of game animals, thus causing major
ecological changes, provides an example of such a happening. 4ind, of course,
wildlife itgelf is a source of disease of many kinds., ’ o

The use of mercurial fungicides in the treatment of seed makes some, if only small,

. contribution to the digtribution of mercury in nature., The grains are picked up

from the fields. by small birds in which the mercury compounds have accumulated.

‘The small birds are eaten by their enemies, with adverse effects on the predators.

:fﬁln certain areas as, for example, in Scandinavia, legal measures have been taken

to reduce the use of mercury compounds for the treatment of seeds.

It should be noted, however, that a much heavier contamination of the natural

regources by mercury compounds arises from the leakage into streams of mercury
from industrial plants. Leakage has resulted in the occurrence of mercury in

fish at levels that are dangeroue for human consumption.

s

5.' INTENSIFICATION OF LAND USE

3.1

INCREASING COMMERCTIAL ACRICULTURE

Formerly in developed countries, as now in developing countriea, agriculture was
the primary base for development.: Today it must furnish food for the increasing
urban population, as well as provide capital, in the form of raw materials,
gsavings or foreign exchange, for investment in industrial development. In ‘he
developing countries, the vast rural population ie the main source of supply of
labour. The type of agriculture not only has an impact on the environment but
agricultural use of natural resources largely determines the nature of the

human environment.

To contribute to development, agriculture must produce a surplus to its own needs,
therefore, modern production technology is needed, Business organization or farm
management must 1ntroduce thia technology ax low unit cost for a profit.

Msny developlng countriee have developed, or are attempting to develop, subetantial

- export production, Examples are rubber and palm oil in Maleysia, tea and cotton

in Malawi, India and Ceylon, sugar and cotton in Peru, livestock products in
Colombia and Panama. International lending agencies encourage this type of
production becaume the foreign exchange-earned makes the loan repayment easier
and contributes to the balance of payments. Developing countries, in addition,
may be interested in large agricultural projects since they generally are
visible evidence of development,

There are, however, difficulties to be faced in such trade. For example, countries
selling agricultural products on the internastional market have to minimize their
unit cost to compete, Products so marketed are subject to fluctuating world
prices. Poor terms of {rade gemerally exist for the seller of raw materials unless
an international commodity agreement can be put into cperation, including the
coatomers.

There is alpo the fact that shifting raw materials and natural resources from one
nation to another may be wasteful and ultimately costly 4o the smeller, This appears
to be more significant in fuels, minerals and forestry produots than in agricultural
products. Nevertheless "in the current stage of thie immense end continuing process
(trade of natural resources between oountries) the disparities in the rate and



depth of change remain such that one third of the world's population extracts several
times as much beneficial ume per person from the environment as the other two-thirds',#

Much emphasis has been placed recently of programmes to increase food production for
domestic use.. Lately important advances have been made through plant breeding whereby
high yielding varieties of wheat and rice have been developed. The advances have been
achieved through use of seed capable of producing high yields with application of increa-
sed inputs such as fertilizers and water and better management practices. DBecause of the
high yields and high cash inputs the need for mseed treatment and plant protection against
diseases and peats is hecoming more urgent.

A large part of the credit should go to research. Rockfeller Foundation, in cooperation
with Mexico, initiated the maize and wheat breeding programme in 1943 (at what is now
called International Maize and Wheat Improvement Center = CIMMYT). A4s a result mainly
of the work done there, dwarfed wheat varieties became available in 1961, which made
pogsible greater applications of fertilizer without lodging. Wheat yields in Mexico
increased from 750 kg/ha in 1945 to 1417 kg/ha in 1960 and to 2790 kg/ha in 1967.

Mexico became self-pufficient in wheat whereas in 1953, 55% of its total consumption
(275.000 tone costing 100,000,000 pesos) was imported.

Maize production in Mexico increaged from 3.5 million tone in a good rainfall year in
the late 1940'e to 9 million tons in a good year like 1968 (250%). Average yields per
ha doubled. Sorghum production increased from 30,000 tons to 2 million tomns in

two decades, ** .

Mexican sgeed varieties and production techniques have been adapted for use in India,
Wegt Pakistan, Afghanistan and Turkey, Pakistan raised its total wheat production
from 4.6 million tons to 8.4 million tons (83%) in five years. India increased its
wheat production from 12 million tone in 1965 to 20 million tons in 1970, India is
now nearing gelf-sufficiency in wheat,

Rice production is gollbwing.the game course as wheat. The International Rice Research
Institute at Los Banos in the Philippines has developed new rice varieties and improved
production practices., The semi-dwarf IRE variety has been used in many parts of _
South East Asia, The Philippines has achieved self=suffiiciency in rice. Ceylon has
increased production by 50% and Malaysia is approaching self—sufficiency.

The success of the high yielding varieties needs to be viewed in the light of the effects
thie development has had and may have on the human environment. The possible dangers

to the physical environment are primarily loss of genetic resources, pollution of water
resources from ohemical fertilizers, weedicides and pesticides, contamination from
chemical treatment of seed and overexploitation of ground water resources encouraged by
the potential high yields in high returns.

Yoreover,the use of the same varleties over extensive areas increase the hazards of

crop damage by the spreading of pests and diseases. This is particularly important owing
to -the fact that these varieties have been introduced in areas without sufficient
croesing and breeding with local, better adapted varieties which often have built in
registance to looal pests and diseases., ,

%" . Proceedings, Man'a Impatt on Global Eivi Xesessment and Rvcofimendations

for Action, MIT Prese 1970 p. 249 ,

n Hellhausen,'E.J. Director of CIMHYT = The Urgency of Accelerating Production on
Small Farme, Conference on Strategiea for Increasing Agriculiural Production on
Small Holdings, Pueblo, Mexico, Aug. 70, p. 5=6. : , '
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An important economic and sociological fact is that the increase in production has heen
chiefly on large farms or in more fabourable areas, but most o¢f the people live on small
farme and many on lande with less favourable conditiona. The Revolution has widened
the income gap between the large and the small farmers., This and other factors point

to the need for a national price stabilisation poliey and for commodity management
programmes when production of a food crop equals or exceeds the demand of the domestic
market.

INCREASING PRODUCTICN ON SMALL HOLDINGS

It has been estimated that over half the people of the world live on and work
subsistence farms. Globally, they farm as much as 40% of the land and in some
countries as much as 70% but their farm lands cannot provide profitable employment for
the increasing population.

The small urban and indusirial sector of develcoping countries can hardly furnish
employment for its own inerease in population. Hence there is no work opportunity
for the unemployed and underemployed rural population., So the important issue in
development ig not to see how large agricultural production can be with the fewest
inputs of lsbour and capital but to help rural people to farm better the land they
are now on and to irain them for other work, especially for rural-based industry.

Social scientists have largely neglected thie area of investigation. Dofner and Kanel
have done some of the best theoretical work on the relationship between employment
and development.*

If food production can be increased by the subsistence farmers, they may not cnly eat
better but will have something to sell, Thig development could lead to a demand for
industrial goods and services and ultimately to investments and to improvement

generally in the rural levels of living. With this in mind, Mexico started what has

come to be known as the "Puebla" project. It is a regional project in the area of Puebla
which aims at increasing corn yields on 50,000 amall rainfed farms.

The project was conceived in 1962 by Leobardo Jimenez Sanchez, its general coordinator.
The project is cloeely integrated with the corn research programme in Mexico, which
includes production practices as well sz yields. Staff are itrained to give farmers

* Dorner, Peter and Kanel, Don, The economic cage for land reform, employment
income distribution and productiviiy. Prepared for ALD §pring Review of Land
Reform, Washington DC., June 1970, p.2.
"Our conception of agricultural development includes more than growth in output
per capita. Development cannot he measured by changes in any particular statistical
series or slong g uni-dimensional scale. We view sgricultural development as
widening the economic opportunities for the mass of people in the agricultural sector,
improving their skills and capacities needed to exploit these opportunities, reducing
mass poverty, and elevating the conditions of life among the rural population.!
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technical assistance on the farm as well as help in organizing credit and market
facilities. According to Jimenez, the project has been growing and he considers it
succepsful . #

The cost of the Puebla project appears favourable. Cane and Myren developed a cost benefit
analysis measuring the quantifiable items. In 1968 costs were §113,202 and benefits only
$5,962 or a cost-benefit of ,05. In 1969, the pecond year, the benefits were $268,550

and the costs $161,911 or a cost—genefit ratio of 1.66. The 1970~75 projected cost-
benefit ratio (1967 dollars and 12% interest ) is 7.8, ##

If such work with emall farme can be succesaful, considerable agricultural investments
of this type could be made in mogt of the developing countries. The Puebla project
aims primarily at production. To achieve this, it has been necessary to change

many institutione while seed, fertilizers, pesticides and other inputs had to be made
available., Technically trained people had to work with the farmers. Credit facilities
had to be changed and loans made to small farmers, HMarkets for the maize had to be
made available,

"But more than production programmes are required by the small holder in developing
countries, He needs assurance of rights to the land and this may require a major
change in land tenure institutions.

Improvement programmes which include the family and the community are also necessary
if they are to raise their level of living. Better education in the community or
greater participation in local programmes, such as the cooperative, provide means
toward this end.

SINGLE CROPPING

As is now known, some plant diseases spread more rapidly in a specialized farm than
in a divergified farm. Por instance, the specislized farm may have more severe inseot
lnfestatlon and a fagter rate of depletion of particular egoil elements. Some mono-
cropping also increases the problem of waste disposal.

On the economic side, a crop failure is exiremely seriocus for the community. Many
single crops do not require continuous use of labour and mechanization may replace
labour which in countries with unemployment reduceg the national value of such a crop.

* Jimenez Sanchez Leobardo, International Conference on Strategies for Increasing
Agricultural Production on Smgll HoIdinEg, Pueblea, Mexico, Aug. TC. p. 15=16.
"The number of participating farmers hes grown rapidly. Agricultural research
was initiated in 1967 with 30 smell farmers, The results were extended o
103 farmers with small but commercial scale planting in 1968, This number increased
to 2,561 in 1969 and 4,833 in 1970."
"The land area devoted to high yielding planting grew from 76 hectares in 1968
to 5,838 hectares in 1969 to 12,496 in 1970. The response of farmera has exceeded
all expectations consldering the relatively short period of years and the damage from
pevere drought in 1969 and again early in 1970."

#% Tbid Cano, Jairo snd Myren, Delbert p. 60=61,
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3.4 ABANDOWED MARGINAL CROP LANDS

One of the consequences of intensified farming on good agricultural lands is that
farming on marginal lands becomes less competitive and they tend to be abandoned.
This often happens because the younger farmers leave the land for hetter
opportunities. Problems created by idie landa include erosion, changing the
hydrological cycle and the use of the lands for uncontrolled discharge of waste.
There is also an increased fire hazard, growth of weeds and spreading of digease.

Of course, it should be noted that abandoned land may naturally recover vegetation -
and may be helped in thig if the owner finds it worthwhile,

4. INTENSIFICATION OF LIVESTOCK PRODUCTION

4.1

4.2

INTENSIFICATION, BENEFITS AND PROBLEMS

The intensification of animal production is inevitable in any attempt to improve the
supply of animal protein for man, Intensification is sometimes attacked as though
its sole merit were financial, It is true that the more intensive methods of animal
production often do reduce costs in relation to output. It should not be overlooked,
however, that the intensive systems algoc increase the efficiency with which
foodgtuffs are used by animals, simplify pystems of managemeni and provide improved
controls of the nutrient balance in the diets of the animals; and they are also
vguglly much legss demanding in terms of land area cccupied than are traditional
methods.

High concentration of inteisive animal production unite in certain developed
countries have produced a new meriss of problems such as the disposal of excrets
from animal houses and feedlots and of the effluents from silos. These problems
call for caution in setting up such unite; e.g. large intensive units should not
be mited in the vicinity of towns and care must be exercised to avoid siting

gilos and dung pite near streams or on areas where ground water can easily be
contaminated by percolation and seepage. The probleme are also likely to become
serious near major urban centers. The new method of spreading slurry, particularly
from pig farms, on fields in the neighbourhood of urban areas, which produce air
pollution, is an exemple. There is also the problem that concentration of herds
and flocks further lead to a concentration of digease agents and parasites. Such
problems, however, should not be an impediment to the development of new intensive
methods of animal preoduction, provided reasonable precautions are taken.

SETTLEMENT OF NOMADIC HERDS AND FLOCKS

Environmental problems brought about by the settlement of nomadic herds and flocks
such as congestion, competition for available regources and impact on sanitation
facilities and services, will be avoided if preference is given to a policy of
partial settlement., With partial settlement and development of other sources of
feed, transhumance becomes possible in some areas. In iranshumance, herds snd
flocks are taken at certain timee of year to defined grazing mreas. This policy
makes possible the improvement of pastures and of stock and has many social
advantages over nomadism. But the problem of pettlement of nomedic herds and
flocks needs fuller ptudy so that management systems can be evolved which are
compatible with the social and envirommental ocontext.
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INTENSIFIED ANIMAL HEALTH CONTROL; INDISCRIMINATE USE OF DRUGS AND PESTICIDES;
ECOLOGICAL EFFECTS OF VECTOR AND DISEASE RESERVOIR CONTROL

As intengification of animal production implies concentration of livestock and their
parasites, any such intensification must be accompanied by greatly intensified healtih
control measures. In iropical and subtropical envirconments, routine control of ticks
bhecomes essential. This is often done in such countries by driving cattle into plunge
dip baths. The conceniration of large numbers of cattle around dip tanks may lead,
however, to destruction of vegetation and serious erosion problems may arise. To avoid
such environmental damage, mobile spray units have been used in many areas. Care

must be exerciged in the disposal of chemicale used for this purpese.

Routine prophylactic treatment in intensified health control often leads to the
development of resistant strains of micro—organisms which in turn may cause grave
changes in the natural equilibrium between plants, animals and environment.

Another aspect concerns the control of certain mammal species which constitute
disease reservoirs, e.g. foxes in Burope. Considering the food chains inherent in
the eco—system, control practices may have an ecological impact which may not be
detected for a long time with the result that, in the absence of predators, other
mammel species, e.,g. rodents in Europe or dassies in Africasy may multiply into
destructive populations. Implementation of control of this nature deserves,
therefore, careful ecological consideration.

ANTMAL GENETIC RESOURCES

Over the last century, a number of highly productive animal breeds and strains have
been developed in the industrialized countries. These breeds are now being gradually
introduced into the developing counitries. When given proper management and feeding,
geveral of these animal strains have been ghown to do well alse in rather hot climates.
Intensive forms of production, such as milk and pig production, are likely to be based
40 an increasing extent on European-type breeds in the developing countries.

On the other hand, beef and mutton will be produced largely under extensive grazing
systems utilizing the vast range areas of Africa, Asia and the Americas. As the
animale have to cope with adverse conditions, the animal material will probably be
based on indigenous populations which however might, through croseing, derive from gome
genes from the more rapidly growing straing now in existence in the more developed
areas of the world. The changes in the genetic composition of the livestock

breeds will have a rather limited influence on the human environment. As the use

of more productive types of livestock will alsc require a more efficient management
and utilization of the land resources (improved pastures, production of fodder crops,
etc. ) the introduction of high yielding cattle strains for milk production is likely
{0 improve the human environment rather than to have any detrimental effects.

The same will probably be the case when improved beef cattle and sheep breeds become
more widely used. The introduction of Buropean=type livestock will naturally

decrease the present genetic variation within the world's livestock population,
However, the change will be gradual and if anything were to go wrong, corrective
methods might be undertaken by crossing provided some genetic material from indigenous
stock be kept either as reserves or in the form of deep—frozen semen.
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5. AGRICULTURAL BASED INDUSTRY

5.1 WASTE DISPOSAL

Industries that have been processing agricultural products are not, of course, all
new. Slaughter housea and tanning and dairy plants are illustrations of agricultural
procesging industries that have been with us for a long time., The disposal of the
wastes of such industry was an early concern, as is evidenced by the laws passed

to prevent the establishment of slaughter houses and tanning factories within ecity
limits. In British law several processing industries were identified as nuisances
in this respect. More recently dairy planis in some countries have been required

to run their waste water through sewerage systems.

An important aspects of this problem, however, ie the fact that with the development
of processing techniques, many of the waste products are now converted to ugeful
purposes. Thus less is being discharged to pollute the environment, An illustration
of this is the large amount of the animal carcass that is now made into useful
products, Again, whey from dairy plants is now dried and used for food instead of
being discharged by the roadside,

Another beneficial aspect of agro-industry is the use of natural, degradable fibers
(binder twine, for instance) and bags, which after having served their useful life,
are quickly absorbed in nature's cycle., Thia in contrast to the synthetic fibers
and bags, vhich not only are unsightly when left in the country side, but are a
hazard to livestock when the refuse is inadvertandly eaten.

With recent modernization of agriculture increased processing of its products is being
done away from the farm. Prooeesing of fruite and of vegetables now often requires
large industrial establishments; thus cresting new problems of waste disposal.

But it is the supply of new agriemwltural inpute for farming that hag led to new
threats of pollution. For example, commercial fertilizer plants pollute the air.
The use of pesticides, herbicides, feedm, drugs and antibiotics by the farmer
contributes to the dangers of envirommental pollution as aome of the wastes and
by=products are discharged into streams and lakes. Tranaportation facilities,
trucks, railroads and ships sometimes contribute to pollution in moving supplies
to agriculture,

. In the change from a subsisience to a marketing economy, the establishment and
extension of agricultural-based industry and business in the developing countries
form an intrinsic part of the development patiern. The people running such
enterprises are becoming more and more aware that protection of natural resources
and environment and improvement of rural life are essential for long term,
sustained production. Consequently lerge scale activities now include atrong
and wellworganized assistance and extension schemes to the farmers.

The initial local processing of such export oriented crops as cocoa, pesnuts, coffee,
soya beans, etc., is becoming more significant. In the markets of the developing
countries, due to the socio=economic changes taking place, the demand for camned

and preserved foods (fish, tomato, fruit, meat, etc.) is increasing. There is

no doubt that the establishment of processing facilities plays s vital role in the
improvement of the production and distribution of agricultuwral produce. It can

also be expected that the demand for fertilizers, pesticides, herbicides, feeds,
drugs and antibiotice will gotivete, where feasible, their losal production,

An inevitable consequence of these incresmeed activities in the agro=industrisl

field is the danger of introducing pollution problems, such as the ones which



-13 =

have 80 clearly survaced during the last 20 years in the developed countries.

The well-known adverse effects on environment by contamination of the air from
by-products and incomplete fuel combustion, water and land pollution from discarded
wastes and disposal problems of non-returnable and non degradable packaging
materials, will result if the industrial expansion is left to develop uncontrolled.

The ration between contaminants of the environment and the natural capacity of
absorbing and eliminating them is still unknown but appears more favourable in
rural areas. In developing countries, the present size of the industrial units
is comparatively small. This may, however, change and Governments should in
their long range forecasting, prepare themselves to use conirols to prevent the
posaible ill—effects of industrialization.

5.2 AGRO-INDUSTRY AND THE HUMAN ENVIRONMENT

We have not mentioned the large numbers of service businesses which are a part
of the agro-industry complex because, generally, such businesses as brokers,
bankers, or centres for artificial insemination, do not much affect the environment.

However, agro business activities have been identified recently by the environment-
alist as harmful to the enviromnment. Whether right or wrong,  the business has

been considered as vertically integrated operation with power to make the important
decisions. And the argument continues that those concerned can make decipions
about location of agricultural production and what io produce, where, what
techniques to ume, etc, And some are powerful enough to bypass local or national
regulations protecting the environment against {their type of operations.

While most of the argument is not well founded, it is true that some forms of
agro-business enterprises are associated with the type of modern agriculture which
hag contributed to snvironmental probtlems. Such business also often leads to
mono=cropping or uniform cropping patterns regardless of land capabilities. This
can create degradation of land resources end depletion of groundwater resources.
It must be streased, however, that these observations do not support a negative
attitude fowards modern agriculture and its associated industries but point to the
need to ensure proper use of the new technology and modern agrioultural practices,

6, IDENTIFICATION AND EVALUATION OF PRESENT INSTITUTIONAL POLICIES AND MEASURES TAKEN WITH

RESPECT TO_ENVIRONWMENTAL PROBLEMS RELATED TO AGRICULTURE AND AGRICULTURAL DEVELOPMENT

6.1 APPRATSAL OF LAND CAPABILITIES

Sound understanding of the nature and digtribution of lands of differing potential,
limitations and hazsrds is a prerequisite for reliable planning of agricultural
development. Interpretative land classifications, in which such understanding
finde expression, should represent an integration of data obtained by fact=finding
gurveys. Systematic surveys of the soil, climate, vegetation, hydrology and
topography are a first requirement, for these provide a basis for comparing
conditions in different places and thus ensure that the potential of individual
land unite can be interpreted in relation to a variety of alternative uses or
management approaches which appear feagible and which deserve conpideration by
‘the plammer., Furthermore, basic survey data can be reinterpretied to meet the
demands of changed social and economic circumsiances. In the absence of soundly
interpreted, reliable data on land resources, there can be no certainty

that land is put to its best use, An unsuitable choice of land or land-use can
‘lead not only to disappointment or disaster in terms of production failure, but
also to irreversgible demiruction of soll resources.
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Although considerable progress has been made in the methodology of integrated surveys,

.an integrated approach to the assessment of the multiple use capabilities of land

resources ig still not widely used. Moreover, further advances are necessary in the

methodologies of integrated surveys to ensure a better aseociation of sectoral

surveys, e.g. soil surveys and climatic studies, soil surveys and vegetation surveys
and, especially, natural resources inventories and socio—economic surveys. Land
clasgifications are often developed for one type of land use only and are mostly based
upon judgement rather than on quantitative data. The recent technological advances

on land use, the results from adaptative research and experiments, and the social
factors, are often insufficiently taken into account in land classifications.

However, when properly used, land classification provides an excellent tool to
prevent at the planning stage and at the management stage decigions which could
lead to the deterioration of land regources. Unfortunately, land classifications
are often only required by planning authorities for some types of major development
projects (mostly irrigation and drainage) but rarely for regional planning, for
urban and induetrial planning, for small-scale agricultural projects and for -
programmes of agricultural improvements, land reforms, for extension work and

. monitoring the rural environment.

LAND USE PLANNING AND ZONING LEGISLATION

Zoning ordinances or land use planning lawe are often considered to be the same
as land use plans. They are, however, simply legal instruments by which-
government uses its power to regulate what an individual may do with his land
resources. Such a rule or law may be enacted by any unit of government that has
authority to use power to regulate an individual's use of land.

6.2.1 Zoning ordinances

Generally the ordinance classifies land into land use districts or zones,
with the boundaries of each zone clearly described = either by map or legal
descriptions or both. The text of the ordinance also contains specific
. land use regulations applicable to each zone or district = for instance, it is
necessary .to spell out in the law a prohibition of industrial or commercial
uges in an agricultural zone or of automobile disposal areas along a scenic
‘highway or of grazing in a forestry zone.

A very important aim of zoning is, of course, to protect values and eliminate
waste in settlement and development of land, It can help guide long range land
use development by providing the criteria for resolving the day to day
handling of conflicts in land use.

Zoning started in urban areas of the more developed countries, It was used
to do such things as to keep slaughter houses and brickyards out of residential
areag. Some ordinances protect agricultural and forestry areas against
encroachment, They have prevented settlement and development on the flood
plains of lakes and streams and they have required aesthetio development
along waterwaye and highways. Zoning ordinances can be used for water use
regulation and even for air regulations., Water use zones may be established

. which limit the use of surface or ground water or for ueing the water to carry
off pollution. Air use zones might well be established, particularly around
cities and industrial areas. Certainly it ie not necessary to have the

same kind of air and water use rules in all areas. 2Zoning ordinances have mostly

been uged in urban areas. Unfortunately, they have often been based upon
ingufficient information about natural resources.
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Because a land use zoning ordinance requires the establishment of land use
zoneg and a description of. the types of land use permitted in each zone,
it must be preceeded by some comprehensive land use plamnning, Hence, land
use zoning has often been considered the same as land use planning.

6.2.2 Land use planning legislation

Land use planning legislation can be used for a variety of objectivesm:*

" to prevent farm land from being used for non=agricultural purposes, to restore
land to agricultural use, to reallocate or consolidate agriculiural land for
optimal development; o encourage reforestation, to establish natural
reserves or recreation areas, or to assign land to other preferred uses
based on environmental considerations.

While public ownerghip of land may be considered as the most effective way
to maintain control of land use, experience in many countries indicates that
.more expropriation of land (subject to compensation in accordance with
national constitutional principles) is not sufficient and will have to be
followed by effective reallocation and regulation of uss.

Legirlation for land use plamning requires cleose coordination with land tax
legislation, since both are ultimately based on an assesement of land
capability, and both can be used to encourage or discourage specific land

-use practices. 1In particular, legislation can prescribe soil and water
conservation measures for designated areas, e.g., to prevent cultivetion

on steep slopes or plowing of grass land too dry to cwltivate, to limit the
intensity of grazing, or to allocate and regulate water use. It can

regulate or restrain the use of pesticides and fertilizers or the introduciion
of new technoclogy which is harmful to the environment.

. Regulation may conaipt in the petting and implementatiocn of specific standards
for land use, which can periodically be adjusted by an appropriate institution
to fit changing circumstances, changing objectives or changing technologies.

Cther procedures that have been used in some gtates and could be uged in
others are licensing requirements for the building of structures on land or
for establishing . a specific use. 'Registries of such licenses can become &
record of changing uses and a restralnt against undesirable new uses.

In splte of the very eons1derable function that zoning ordinances and land
use planning laws have in guiding land use, they are only two of a number
of group decisions concerning land use = they are tools. However, the basic
plan is more important than the toocl, The plan and the tool are separate
things although we often think of them am one.

# E.G., see "Legislation on Land Use Planning in Europe" FAC (Rome, May 1967); and
Supplement 1566=1968. ' . -
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6.3 COMPREHENSIVE LAND USE PLANNING - INTEGRATED RURAL PLANNING

A comprehensive land use plan must be built on as much physical and economic data
as are available, Data are needed on topography, climate, drainage, and types

of so0il as-well as land lwnership, and the land use experience and the hopes and
aspirations of those people now on the land. Some forecast is needed as to the
direction of the whole economy. Land use plans are generally specific to land areas
but should recognize the relationship of the use of one area to another.

A land use plan can be uged. for many purposes, For instance, it can be the basis of
a modern land tax structure. Chile, with & low cost classification of its land
done largely with aerial photography, has successfully introduced a medeérn land tax.

The plan should help guide settlement and development in new areas and make easier

the decisions on where to make greater investments in production and guide expansions
of credit. It should make easier an appraisal of the impact of agricultural pollution
through concentration of animal feeding operations or location of agricultural
processing industriea. However, most of the present land use plans do not meet

these requirements.

Recently PFurope has recognized the importance of "regional planning” which is land
bagsed and is similar to land use planning, In 1958 the Conference of Local
Authorities asked the Assembly of the Council of Europe to study the problems of
regional planning. The study was to include the improvement of less developed
regions, the economic integration of natural regions divided by frontiers, and the
balance between rural and urban land uses. In 1961, the Assembly adopted
resolution 210 on European regional policy and local authorities which mays that
Buropean regional planning was one of the essential polit1cal taske facing
European institutions.*

In 1964 the Assembly of the Council of Burope decided to make a through study and
_in 1968 passed recommendation number 525 establishing the Conference of Miniasters
responsible for regional planning.

Since 1968 the Conference of Ministers of the Council of Europe has encouraged many
activities under its broad charter of regional planning. The Conference on
Conservation met in Strasburg 9=12 February 1970 and adopted a "Declaration on the
management of the natural enviromment in Burope", leying down guiding principles
ag regards natural environment and settzng policy guidelines ranging from the
international to the individual level. Here arse some of the principles included
in that declaration: ibid page 21,

= "to define and allocate responsibility for strategic planning of the
environment ..."

= "o enact laws to insure thereffective planning, management and conservation
of the environment and eastablish inter-—disciplinery teams of professionals
and scientists to implement them ...™

- "o draw up long term plans for rational use and management of land",

* Buropean Conference of Ministers responsible for Regional Planning, Council of
Europe CMAT (70) 9, Bonn 9-11 September 1970, page 19.
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Another group, an ad hoc conference on planning of rural areas, has been meeting on
integrated rural planning. It is made up of the Buropean Commission on Agriculture,
Furopean Forestry Commission and FAO. At the Berne, Switzerland, meeting -

25-30 August 1969, Prof. Wibberley explained the need in the future for the future
for integrated rural planning - Wibberley G.P. Integrated Rural Planning Ad Hoc
Conference on the Planning of rural areas, Conference Report Fa0, Rome, January 1970,
page 425: "S¢0 much of the experience of rural planning in the countries of Europe
which have a strong industrial or urban base has either been of a character which is
esgentially the defense of rural areas against urban growth and urban influences

or else it im involved in just the development of one rural resource or activity;

in the latter case, the concern has mainly hbeen the development of agriculiue, but

it has sometimes been just forestry or the development of secondary or rural
indsutries or, of late years, the development and contrel of tourism and recreational
activities. Attempts at integrated rural planning have been seen only in a

few countries ...".

The Federal Republic of Germany and the Kingdom of Belgium have entered into an
agreement to establish a joint regional planning commission and cooperate on

regional planning matters. This was in response to a suggestion of the Firsi

BEuropean Conference of Ministers responsible for regional planning. As a result,

thig international planning commisaion proposed creating a park ag a joint use of land
alongz the boundary of the two countries. This has been made into a treaty.*

Comprehensive land use planning has been difficult to achieve in developing countries.
In an informal way, of course,; the successful political leader knows the families

of his area, the kinds of land there, how it is used and the kinds of issues faced

by the decision makers and the importance of the participation of local people.

But this is not enough for thorough and reliable land use planning. Unfortunately,
however, most developing countries have few trained personnel. Zven those who have
establighed planning groupe in the central government find they do not have the
required information for comprehensive land use planning. As a result, contracts

are often granted to groups from other couniries to make development plans for
gpecific areas or projects.

Agricultural institutionsy policies and programmes will have an impact on the
enviromment in relationship to the goals of the families, the communities and

the nations. The goal ocan be to increase the market value of agricultural producis,
to feed the population with the least use of labour, or to feed the population with
maximun employment in agriculture.

Programmes and policies to accompligh these objectives in developed as well as
developing countries have usually centered around production technology and farm
organization and management. Too often overlooked is how the individual and the
family galn access to the land resources, So the land tenure institution needs
to be treated first.

INCREASING ATTRACTIVENESS OF RURAL LIVING
In many countries insufficient emphasis has been placed on maintaining and increaging

the attractiveness of the rural environment both to improve farm living and to
improve recreational possibilities.

——————————

* Council of Europe, Strasbourg 29 March 1971, DELA/Inf (71) 1, 2, 3
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6.5 LAND TENURE

Changes in awnership, land reforms, changes of the land managers, and changes in
the size of land holdings may create environmental problems as the experience
‘accumulated in managing land under certain conditions might be lost or become
inapplicable. This may result in misuse of the resources. Land consolidation
projects may have gimilar effects and such things as, for instance, the removal of
existing tree fences may have major influence on climate and other environmental
factors, '

4g land became scarce, communities and nations worked out systems of rules to allocate
the righte to use land and to impreve it, and rights to the produce from it. The

one receiving the rights had responsibilities t¢ the community in the way he used

the land, This is too often overlocked in developed countries, The community also
had responsibilities to the land users. These working rules enforced by the
community and the nations are to be considered in matters of land tenure.

Obviously, the system of land tenure rules varies in complexity with each country.
Some countries have customary land tenure syetems in which an individual's rights

to use land are based entirely on customary usage. Other countries have formal
gystems to record the individual's rights to land. uf these, the Torrens system of
recording land titles guaranteed by the State is probably the most formal. Some
countries maintain the ownership of land in the State and develop other procedures
to give to individuals use rights. Many countries have gll of these systems of land
tenure currently in use, hence they fail to look at the real issue which is how an
individual's rights to land are allocated, how are they enforced, and how do they
affect invegtment in the land and returns from it.

Whatever the system; an individual needs some "security of expectation” with

regpect to continued use of land and the returns from its use. Buch security is
esgential if the individual is to make investments to improve current production

and also to improve the land in the future. When the issue is enviromment it is most
important that the individual expects to use the land in the future. If all he can
expect is to be on his land for one or {two years, he will try to get the greatest
return in that time even if it means cutting down all the trees, complete
degtruction by gully erosion or having the soil saturated with non-degradable
pegticides.

Another important aspect in land tenure with impact on the current environmental
situation is the treatment. of weter and air.

In most of the developed countries, the rights to use water and air are traditionally
aggociated with the rights to use land. A person had the right to use water and air
that could be reached from his land., This is not the situation today. Where water
became pearce, systems of water righte for irrigation developed, which controlled
the use of land more than the land rights did. Water rights, too, were designed
to give the user security. However, since water cannot be reduced to possession

. and the only rights were to use the water available in the future, the rights
were frequently priority allocations. The first user had the:first right to future
water.

As water carries much pollution from both rural and urkan areas, the rights to
proliute water are in the process of substantial change.: And water pollution and
ground water levels now involve not only the individuals but also groupe of nations
.and internmational agencies.

Air has been almost a free resocurce until the last decade or so. Any rights to its
use in any way, were usually asscciated with the rights to use land.
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Ay pollution has become an intermational issue almost over-night, Rights to the

use of air, water, and to some extent land, are now matters for internatiocnal
congideration. The issue is not what kind of government but rather how international
government can place restraints on individual users while at the same time giving
the user some reagonable expectation of future use.

RESEARCH, PUBLIC AWARENESS AND TECHNICAL ASSISTANCE

6.6.1

6.6.2

Resesarch

{ongiderable progress has been made as a result of research but research
activities have not come fully to bear on environmental problems to help
resolve them, This is due to over=specialization in most research programmes
and their tendency to be restricted to sectoral techniques and analyses.
Furthermore, research has been mainly fooused on improving economic returns
of the individual and the nations, with too little attention paid to
environment and to the institutions through which natural resources are used.

There is now an urgent need to pay attention to the efficiency and long term
stability of modern agricultural and silvicultural systems as eco-—systems,
particularly in relation to the exhaustion ~{ resources and deterioration

of the environment, In this field and in the areas of physical and biological
productivity of eco=systems,and on social organization,research should be
continued.

Because of the pressing need for ever-increasing food production, new
technologies are being adopted before the consequences are known and

cultural practices are being transferred before there is time to test

them fully and before people have time to understand their use. With respect
to the environmental questions, even developed countries have inadequate
regearch.

Regearch has not paid sufficient attention to the problems met
in agriculture and there has not been sufficient emphasis on the use of
research findings.

Public awareness
awWar

The question of who is to make the decisions on what is to be communicated
to the public and how-it is to be weighted is important in environmental

- matters. A damage to0 a resource may be rated much greater by one person

or one group than by ancther. It is desirable that the determination as
to what is detrimental to the environment should be made public and that
the public sheuld be inveolved. This ie not always the case ai present,

Sociclogists have found that the most effective way to induce changes is

by person~to-person contact. Most of this research has been done in

developed countries., Since trained pergonnel ism too scarce for person-teo=person
contact even in developed countries, communications specialists have been
exploring ways of not only getting information to large numbers of people

but of obtaining a return flow of experience and ideas ugeful in formulating
new programmes. In a Latin American country, it was found that information

on improved production practices sent through the mall wes kept, understood

and used even though the receiving person himaself could not read,*®

P EEEEEEE—T—
¥ Brown, Marion, PhD thesis, University of Wisconsin, 1968

MSome communications people now feel that the most effective procedure is 4o locate

a communication specialist at the research base and as part of the team. He can
modify the communication technique in accordance with the practice to be demonstrated.
He can feed experience of local people into the research team's analy51a."
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In many countries the technical specialist is attempting to broaden his
contacte by giving special short courses to local farmers and farm women,
depending on these to contact the local people, In this reapect, it should
be emphasized that it is most desirable io use non-formal educational
channels to ppread information to the rural masses.

Extension services have been establighed in many developing countries.
Unfortunately, they have mostly been patterned on the extension organization
in developed countries and often ptaffed by people from another country.

Staffing of the education and public awareness programmes with nationals
should be done as soon as possible.

5.6.3. Technical assiatance

Regarding technical apeistance, there is the major problem of the transfer
of experience and technology from developed to developing countries in
different ecoclogical gzonem, Another problem arises because, in many cases,

‘ requestg for technical assistance are confined to specific, narrow fields

. and, consequently, highly specialized experts are provided whereas people

with broader experience would be much more usefil. Moreover, when
multi=disciplinary projects are implemented, the governments and international
agencies concerned tend to give priority to actions which can provide
immediate returns, and development projects bringing slow but long-term
improvement, perhaps to marginal agriculiural areas, are often given
second priority. Thie seems to indicate a need for more selective sifting
and screening of priorities. :

7. MAJOR ENVIRONMENTAL ISSUES

7.1 UNDERSTANDING THE BEYPOTHESIS AND GCALS OF THE ENVIRONMENTALIST

A major part of the world's natural resources is, and has been, used and controlled
by rural people. Although not a basic issue, an underatanding of the theory,
literature and primary concerns of the envirommentalist ig desirable.

Although the environment is now receiving major attention around the world, it
has concerned many civilizatione in the past. For example, most people in
agriculture have long been aware that salty soils due to irrigation, soll
erosion, overgrazing and rapid cutting of trees result in environmental damage.
The recent concern sbout the environment grows out of the rapidly increasing rate
of technological change in both the agricultural and the non-agricultural sectors
and the impact of the rapid increase in the world's population and higher
expectations.

It was Aldo Leopold, however, who developed the theoretical ideas on which a
large part of the current concern is based. His 1deas can best be presented
. by quoting from higp Sand County Almanao*:

"There is as yet no ethic dealing with man's reletiuvn to land and to animals and
plants which grow wpon it ...

VThe extension of ethice to thie third element in human environment is, if I read
the evidence correctly, an evolutionary poselbility and an ecological necessity ...

» Leopqld, Aldo, A Sand County Almanac, Oxford University Prese, 1949, pages 203-219,
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Individusl thinkers since the days of Ezekeil and Isaiah have asserted that the
degpoliation of land is not only inexpedient but morally wrong. Society,

- however, hasg not yet affirmed their belief. I regard the present conmervation
movement ag the embryoc of such an affirmation ...

"a11 ethics so far evolved rest upon a single premise: -that the individual ie a
member of a community of independent parts., Hig instinets prompt him to
compete for a place in that community, but his ethics prompt him to cooperate
(perhaps in order that there may be a place to compete for) ...

"The land ethic simply enlarges the boundaries of the community to include seils,
weters, plants and animals or collectively: the land ...

"in ethic to supplement and guide the economic relation of land presupposes the
existence of some mental image of land as a biotic mechaniem ...

"The image commonly employed in congervation education is 'the balance of nature’
ees thie figure of speech fails to describe accurately what little we know about
the land mechanism. A much truer image is the one employed in ecology: the
bictic pyramid ...

YPlants absorb energy from the sun. This energy flows through the circuit called
the biota, which may be represented by a pyramid consisting of layers. The botton
layer is the soil. The plant layer rests on the soil, an insect layer on plants,
a bird and rodent layer on insects and so on up through various animal groups to
the apex layer which consisis of the larger carnivores ...

"The species of a layer are alike not in where they come from, or in what they look
like, but rather in what they eat. Each succesgive layer depends on those below

it for feood and cof'ten for other services, and each in turn furnishes food and
gervices to those above ... man shares an intermediate layer with bears, roccons
and squirrels which eat both meat and vegetables ...

"The lines of dependency for food and other services are called food chaing ...
he pyramid is a tangle of food chains so complex as to seem disorderly, yet the
stability of the system proves to be a highly organized structure. Its
functioning depends on the cooperation and competition of its diverse parts ...

"band then is not merely soil: it is a fountain of energy flowing through the
circuit of soils, plants and animals. Food chains are the living channels that
conduct energy upwarde; degth and decay return it to the soil ...

"When change occurs in one part of the circult, many other parts must adjust
themselves to it ... Evolutionary changes ... are usually slow and local.

Man's invention of tools has enabled him to make changes of unprecedented violence,
rapidity and scope ..."

Building on Leopold's model, the ocurrent envirommentalists are concerned sbout the
‘-rapid adoption of new technology within the ecological msystem.* Iubos points out
the alarming technological pollution of the environment by saying that man is
rapidly losing control of his environment. ** Professor Van Pottery a distinguished

* Carson, Rachel, Silent Spring Faurett Publishing, 1970

## Dubos Rendules, Man and His Enviromment, US Department of Agriculture,
Graduate School, 1966, p.6
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cancer researcher for 30 years, has taken Leopold!'s model info the very structure
of man., He pleads for inter-disciplinary investigation and asks for a bio-ethioc
if man is to purvive. * Commoner and others make a strong argument that although
increased population means increased use of food and shelter, therefore pollution,
the greater pollution danger is from the technologies. His rough estimates of
increase in pollution levels in the US range from 200 to 1000 percent between
1946 and 1968, Population increased about 43 percent during the same periocd.**

Agriculture's first priority has been to grow food for the population., Since it has
generally been necessary to accommodate agricultural production with the environment,
the goal of increasing food production has seldom been questioned. Agricultural
collegee, departments of agriculture, and the Food and Agriculiure Organization

of the United Nations have all been encouraged to promote improved techniques of
agricultural production. While increased production remains essential, the
environmental factor has now become a matter of priority and must be given a place
of importance,

7.2 WHAT EFFECT WILL ANTICIPATED CHANGES HAVE ON THE ENVIRONMENT ?

Population increase is one of the dominant factors encouraging all types of new
technologies affecting the environment. PFuture projections indicate that, in
gpite of recent food increases, food production will not long keep up with
population needs. The increased uge of products requiring greater amounts of
natural resources increases the demand on the enviromment at a greater rate
than that of population increase.

4 slow=down of population growth to, or near to, zero is a critical neceseity
if our environment is to be maintained. In many countries this is contrary to
national policy.

T.3 SEPARATION OF BENEFITS AND COSTS

When the one who benefits from exploiting natural rescurces is not the one who
must pay the cost, there is no incentive to caution and wise use. For instance,
the farmer with relatively level land on top of a hill find it to his advantage to
concentrate the surface water run off in one place. This concentration may

result in serious soil erosion on his neighbourts farm in the wvalley, It is not
easy to get the farmer on the high ground to pay the cost of erosion below him.

The tenant farmer who, because of the rent he paye and the cost of the credit
advance, gets no more rice for his family, will be reluctant to pay the cost
of improved production techniques.

The dairy plant that discharges its waste into the river which destroys fishing
downstream has no incentive {0 stop poliuting the stream, The water it gets
from ite wells is not affected by its discharge., 3But ita wells may lower the
ground water enough to affect the wells of nearby farmers.

*  Potter, Van R, Bloethics = Bridge to _the Future, Prentice Hall, 1971

- Commoner, Barry; Carr, Michael and Stamler, Paul j. Environment Vol, 13 (3),
April 1971
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As. rural people are the major users of the natural rescurces they should therefore

.be fully consulted in the management of these resources, Thus, the questions of

resource management and family planning are clogely cormmected and cannot be
gseparated in programme planning., All programmes should encompass the farm family
and educational opportunities must be extended to the entire family, particularly
the women who are all too often neglected in agricultural programmes. This will
enhance the gtatus of women and their role in the improvement of the qualify of
the . environment.,

The family is alsc important from another aspect. Human welfare can be enhanced

not only by increasing income but also by improving general living conditions
through better sanitation, better food habits, better housing and other amenities.
Since more than fifty percent of the people in many countries are living in rural
areas, improvement of the human's environment in rural living is of great importance.
In such improvements the rural family = and in particular the woman - is the

key factor.

One of the key issues in imﬁroving the use of natural resources is to devise ways
in which those who benefit pay the cost. Unfortumately, in many countries the
benefits have been capitalized into the economic system and the costs simply

'_represent a price to be paid by depletion of natural resources,

Ted- .

T+5

THANSFER OF NATURAL RESOURCES BETWEEN NATIONS

Related to the cost—henefit issue is the matter of transfer of natural resources

between nations, Developing countries use much of their natural resources for

.export to the developed countries., This situation is significant in the case of

minerals and fossil fuels. But it is also true of crops, such as cotton, rubber,
sugar, coffee, coca, palm oil, lumber, bananas, etc... The terms of trade are

. generelly less favourable to the exporter. This trade seems to have been built

into the general economy of the nations.

The long-term disadvantages of this arrangement for the developing countries are
geen in an example of an operation in a South Fast Asian country. In the short
run, it appearse desiprable for all concerned. The vountry receives an international
loan to develop sgriculture, Virgin timber is cut down. Of the eeveral hundred

-gpecies of timber, only two are used and, of those two, only the 30 inch iops.

The logs or lumber are sent to a developed country at a relatively low delivery
cost, The remainder of the timber is cut and used locally for fuel. The land

is planted to rubber and oil palm and settlers are sold theme plantations on credit.
The world market for rubber is not partioularly good but for palm oil it is very
good., However, since 80 much oil palm is being planted, the world market is
expected to drop eubstantially by the time the plantations come into productlon.

"~ Thus the operation becomes a waste of a natural resource.

Developing countries should therefore carefully evaluate proposals for projects
which earn & profit in the short run, but in the long-term deplete the natural
resources.

MEASURING THE LEVEL OF LIVING

Too often the level of living of a netion is measured by the Gross National Produot
per capita ~ a compopite of avallable numbers, inoluding quantitative price valuen
of goods produced and services rendered, with the total divided by the population.
This, of course, gives nc importance to the distribution of income. Neither dces it
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measure in any way what may be happening to a nation's natural resources. It does not
even give an adequate measure of level of living. It includes in the total many
goods and services that are needed o some extent because of environmental pollution.
For example, included are costa of heapitals and medical services which are necessary
in part to repair human damage from pollution, expenditure for sanitation services,
and expenditure for transportation.

DECISION MAKING

At issue in nearly every country in the world is the question: who makes the agricultural
decisions? Who, and with what authority, and for how long, determines how agriculture
uses, protects, and conserves natural resources? Generally speaking; ownership,
ingtitutions or working rules of the community or nation give the authority for

decision making, '

T.6.1 Ownership of land

Ownership generally gives decision making authority over the use of land.

In some areas, a8 in some parts of Latin America, the large land owner

does not use hig land to capacity. When he does, it is to his profit to

use the most modern technology available, including labour saving machinery.
In either case, the tenants and the farm labourers have, because of the

land owner's decision, little opporitunity for increased employment in agriculture.
Where land ownership controls aleso the people on it, the landowner is the one
who has the credit and controls the marketing channels. He decides the public
investment in agqueducts and schoolsi he appointe the police and the judge and
rune the local government. There ia no land tax hecause the landowner pays
the cogt of all the investment. The issue in this case is to give the
individual farm family some asccess to land either by individual landownership
or through community or cooperative farms or state farma.

Many countriea have laws which prevent corporations — major private firms =
from owning farms. This is because the farmers fear that farming decisions
will be made by large integrated corporations in a better competitive position
than the family farmer to get credit, sell their produce and cope with taxes.
The farmer also fears, among other things, that if the decisions are made

by the corporation, all the soil conservation practices he has installed,

like terraces, stripcropping, grass waterways and good crop rotations, will

be removed in the drive to expleit the land for the greatest short—term profit.

7.6.2 Credit and Decision Making

In many parts of the world, the small farmer finds oredit hard to get,

It is usually tied to availability of food, seed, fertiligzer, pesticides

and other inputs on the one side and to the market on the other. The creditor
often provides for the family food until harvest and the agricultural inputs,
and pometimes owns the land. He then makem most of the decisions on what to plant
and how much. When the orop is harvested, he takes it to repay the loan,
Prices and interest rates are fixed by the oreditor. The issue here is to give
some of the decision making power back to the farmer. Wany nations are
establieshing agencies that will make credit available to farmers. This often
rneans that some form of production asmistance is necessary and that some

market alternatives must be made availablse.
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7.6.3 Community Organizations

Community organizations have a large part in determining who makes -
agricultural decisions. QGenerally, they are not considered a part of the
local government organization and sometimes are not even thought 1o exist
except as some kind of a protest group. But they do exiet and play an
important role in management of the rural environment, as the following
examples illustrate., '

. In one country in East Africa, an entire land settlement project was
jeopardised. Goats ate the fruit trees because the owner who had received
and planted the trees was not the same person as the local organization
recognised as the owner. In a country in South East 4sia, the owners of
land in one district in the official records were different from the owners
in the eyes of the rural community. Many tenants who were supposedly
renting small tracts of paddy land were, in fact, being given this land
by the community or family for their subsistance — a sort of welfare
programme of the local orgenization, In a2 Latin American country, a
gmall community group bought large farms and sub=divided them for their sons.
They processed their own coffee and built their own schools.

Much meore atfention should be given to the rules and practices of local
organizations which should be integrated with those of the formal government.
When individuals have a part in the farming decisionsg and in their government,
farming has a better chance of being of benefit to the environment.

Te7 THANSFER OF TECHNOLOGY

After the second World War, nations: and international agencies started to transfer
technologies in a large way from one part of the world to ancther. The organization
or technology which was transplanted arrived almost unchanged. This practice had

gome success when the physical conditions were gimilar and the cultural and educational
levels of the people were azbout the same. As could have been expected, difficult
problems of adjustments were encountered when the move was made from the temperate
regions to the tropice or to arid areas, and from the culture of the western industrial
nations to that of mome of the developing countries.

T«T«1 Technical Assistance

In the early days of technical assistance programmes great emphasis was put -
on increasing production through agricultural extension services. But it was
often found that the experience of the temperate developed world could not

be applied in the tropics or in arid and semi-arid zones. There ir now a
realization that research and testing are required to determine what crops

and livestock are suitable in different areas and for good management of water
resources, and a nunbeér of research centres have been established to provide
knowledge applicable to the problems of developing nations.

7.7.2 Supervised credit

Supervised credit has been iried in many countries as a way for the
government to help the small farmer free himself from the creditor., Much of
this credit has found its way no further than 1o one or two personse in the
community. The supervisors' knowledge of the neesds and problems has not
generally heen adequate. Supervision by commodity organizations or
cooperatives has offten been more successful.
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T.7.3 Trangplanting new food production technology

As already pointed out, the "Green Revolution" is a good example of transplanted
technology. The idea behind the "Revolution'" is that of a total production
package = seed, fertilizer, pesticide, credit, technical assistance and marketing
at good prices. But here again are some problemp. The large farmers on the beat
irrigated lands are the ones that first increase their production, followed by
their medium=sized neighbours and any others able 1o do so. But the mmaller
farmers on poorer marginal lands cannot duplicate the increase. The widening

of the gap in incomes and the decline in employment opportunities are increasing
social unrest. On the technical side, there is the danger that when one

variety takes over such a large part of the planting area, the wvarieties
developeéd egpecifically for the area may be lost.

Research and knowledge of the local methods of operation are therefore
important when transferring a technology from one area to another.
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PART TT

POLICY GUIDELINES AND MAJOR ACTION PROPOSALS

INTRODUCTION

In Part I the focus was on the impact of agriculture on the human environment, an
evaluation of the present activities, and what are the basic issues concerning the
environment and their causes. In Part II we come to the recommendations and

priorities for action., First, suggestions on meapures to fill the datea and information
zaps that now exist, then recommendations on how to improve and incorporate environmental
matters into land use planning and, finally, major recommendations on the management of
nztural resources by agriculiure. In sach section an attempt will be made to suggest
actions or roles that might be appropriate for UN agencies, It should be clear by now
that the problems of the natural resources and the environment must be of concern to
people, The problemsg are almost always inter-—disciplinary and are closely interrelated
with the non-agricultural sectors. For example, agriculture in its use of pesticides
may create damage mostly to the urban community while programmes of urban solid or liquid

waste disposal may affect agricultural land use.

It should also be clear that action taken to improve agriculture's management of
natural resources may involve only the farm family or it may call for community,
national and international action. Recent enviromnmental problems have tended to call
for action at higher levela, A river does not stop being polluted when it .
crosses a national boundary or when it flows into the international waters of the
ocean. Air pollution is no longer just one city's problem when it begins to affect
the climate of another nation. Such problems require international action and the
cogt~benefit arrangements must be worked ouwt by international agreement.

MEASURES FOR FILLING KNOWLFDGE GAPS AND DATA COLLECTTON

Surveys and inventories and adaptative agricultural research take long to carry out,
consequently, individual farmers and local and national authorities are often

obliged to take decisions tc use new technological means and to expand or intengify
the uge of natural resources for agriculture without having full knewledge of the
possible environmental consecquences. It is therefore necegsary in the implementation
of any agricultural development programme to provide for controls and further
adjustments of the decimsions by monitoring. In many cases, the risks taken can be
congiderably reduced if all data and information already collected in similar ecological
conditions or/énd gimilar action programmes have been mads available and fully
utiliged. These four main lines of action supplement each other and should therefore
be fully associated.

9.1 MONITORING

Ore of the suggestions to the Stockholm Conference should be to increase

the agricultural use of local, national and global monitoring. Climatic data

are important in determining what crops to plant and when, when and where rainfall
can supply irrigation water, where droughis are serious; when and where frosts can
be expected and the kind of shelter needed for livestock. Agricultural use can

in fact change the climate and be related to moil erosien.

While global data can be important, monitoring should be done locally on: a pilot
scsle in consultation with agriounltural technicians in order to make sure that
the data can be ueed in land use planning, programme formulation and management
at the local level.. Primary emphasis in this paper is given to land use

planning at the local level with participation by local people, and to monitoring
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locally the results of major land use changes that could not be tested prior to
adoption. Glokal monitoring should demonstrate that data from it can bhe of
agsistance also to local farmers before there is wholesale pathering of such
data that may not be used.

KHOWLEDGE ABOUT LAND RESOURCES

Essential to land use planning (discussed in the next section) is a knowledge
of land resources. HMost developing nations do not have enough well trained
pergonnel to make the needed surveys of the soils, the wvegetative and forest
cover, climatic conditions, present land use and agricultural statistics.

International agencies ghould help train nationals and otherwise assist in
preparing such surveys.

The extent and nature of the surveys, of course, depend on the facilities available.
The surveys should be flexible and tailored to the use that is to be made of them.
For instance, the soil survey for an intensive cropping area is not needed for
potential range lands or isolated forest areas. Asriculturzal statistice about

crop production, which are in fact about a natural resocurce , are a necessary

input into land use planning. Judgement will be required to put together information
from a world data bank, if one im developed, with the ground survey infornation.

When there ig a major change in land use, tests should be continued to delermine
the decomposition rate of pesticides or the amount of soil erosion or the flow
of plant nutrient through the soil, etc. Also studies should be made about

the farm organizations that use the new technology, the effect on credit needs,
and the markets., Community and government may have to provide special assistance
t0 smagll farmers and this requirement should be evaluated.

Current information and statistics with reaspect to land wse developments need to
be expanded and oriented towards problem solving.

COSTS AND BENEFITS

Availasble quantitative data and any that can be generated should be used to
determine the coets and benefits of land use programmes and development projects,
The costs and benefits should be continued in physical terms as long as poseible
before giving them a monetary wvalue. An experimental effort should be made

to calculate with some precision the envirommental costs and benefits, For instance,
what is being taken away from the store of natural resources (in physical terms)
and what is being added, whal is the amount of pollution, who benefits and who
pays the costs? Perhaps it would be desirable for each project to have a natural
resource coet benefit account. One of the big issues in the use of natural
resources is getting a better relationship vetween the benefit from using the
regource and the cost of repair or distridution. Hence, the natursl rssources
account should, if possible, keep the ownership records.
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MEASURES TO IMPROVE LAND USE PLANNING

10.1

10,2

IMPORTANCE OF LAND USE PLANNING

Land use planning and land use plane are the best guidelines to wise use of
natural resources. They indicate under the present atate of technoleogy and
population the optimum use of natural resources and include from present

land use. Land use plane are valuable, of coursge, in urban areas to guide
development. But land use planning ie partioularly valuable in agriculture
where most of the natural resourcee are. It can be a guide to protection of the
best farm land againet urban sprawl and, generally, to the wise uee of land
resources by providing the answers to a host of questione such as: What is the
grazing capacity of range land in different areas ? Is there enough water to
build a dam &t this point and meintain the water flow down the river ? Ia there
land that can be irrigated without resulting in salinity ? What lands should
remain for forestry ? Which land can be cleared for crop use without the danger
of soil erosion ? What crops can be expected to yield most ? Where do the people
live and hovw do they want to farm ? What kind of services and markets will

be required ?

METHOD OF LAND USE PLANNING

Planning the use of the land ie planning the environment. Whenever & new project,
puch as an irrigation dam, range management procedures, or a high yielding crop
package is considered, it must be judged in terms of the land use plan. When
projects are adopted, the land use plan must be reconsidered, In fact, it is more
important to develop the continuocus process of land use planning than to develop
the fixed plan.

The first step towards & plan is to get as much information as possible about the
area to be considered., It should include physical data such as soil surveys, land
capability, topography and slope, drainage, altitude, hydrology and water supplies
climate, including monthly rainfall and temperature; crop cover, types of crops
grovwn, production records, etc. and the followingi :

- data on how people farm, size of farm, field systems, livestock and range land
use, power if any, typee of orops, double cropping, irrigation water availa-
bility and usej

- data on who owns the farm, what are the taxes, the value of land, is it rented,
for how much, from whem, ie it used free, is oredit available, from whom, &t
what price, what products are marketed, to whom; at what pricej

- some information is nesded on the family and family inoome, how many in the
family, what are its goals, ite level of living, its interest in schools and
other community activities, how muoh inocome from the farm or from off-farm
employment

- information on infrastructure is needed, inoluding roads and looal govern ment,

Some of the developing countries have made considerable progress in plaocing
phyeical data on electronic equipment. For inetance, Sabah, the Malayeien state
of North Borneo, has detailed information, physioal and written, on each recor-
ded deed (Torrens system). They are experimenting with recording physical data,
sudh as topography and cover.
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The next step in land use planning is to identify the major land use problems

by regions and subregions etc., and to relate each area to the large river

basin or land use area to which they belong. Is there enough water or grass to
supply the entire area ? Are there areas which, because of betier scil or for
other reasons, are more promising for development or less liable to environmental
damage ? Would development in one area cause environmental problems in another ?
What would be the overall salt and water balance ? These are the itypes of
questions which would be answered at this stage.

The third step is to rank the problems snd the areas by priorities, taking into
account the policies and major objectives of the national government. On doing
this, the following alternatives should always be considered: 1) improving the
lands by uajor capital investment and/or change in land use, and 2) improving
the existing management.

A very important part in the planning procedure is to involve the people at the
local level and at the other decision levels at every step. The knowledge of the
local land users is of wvaluable assistance in collecting the basic data and in
identifying problems associated with changing land use, If people have a part

in making a plan, it is theirs, they know about it and the difficulties of
putting the plan into operation will be minimized.

LAND USE PLANNING AS A CONTINUOUS PROCESS -

Any proposed major change in natural resource use, such as a new irrigzation
project, adoption of new high yielding varieties, controlled grazing, developing
8 new settlement or an oil palm unit from the forest, dividing up land or helping
tenants, etc. should he considered in the mame way as in developing a land use
plan. Planning is a contimious process,; or should be, by which technicians,
people concerned, government representatives and administrators review changee in
land use.

In land use planning, the socio-economic factors are integrated with environmental
factore. Not only do people consider the use impact on natural resources, but
they consider rules for the relationship with other persons who may use natural
resources.

The process considers the distribution of the benefits from the use of resources.
It is here that techniques need %0 be worked out to balance coste and benefits.

INSTITUTIONS AND LEGISLATION

The need to change institutions, tax programmes, income sharing programmes and
other legislation is important in plan formulation and decision making.

The area boundaries of jurisdictionel units with suthority to plan are often

not the same boundaries to be considered in making a land use plan. It was
suggeated in me South-east African ocountry that the land use development plan
should conegider not one speoific projeot but rather several projects in one seotion
of the country. This would have made it possidble to place a eet of priorities on
the speoific projects in terms of employment as well as production, It would have
made it possible to invest in a gsneral programme of training and techniocal
assistance to all farmers in the area whether or not they lived within the
boundaries of a speoific project. But this would have required & revision of
government administrative machinery and budgeting process, if not legislation.
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Different unites of government may have administrative Jurisdiction for individual
matters in the same area., For instance, in one South-seast Asian country, the

land ownership, tax system, land alienation and the recording system were all in
the jurisdiction of the etate governments. For the national government to acquire
land for development, legislation wae required and then a specific contract bet-
ween the State and National Covernment. Aes the State government's only income i
from land rent, it requires some alternative source of revenue before it can
release ownership. )

Legal and institutional arrangements, such as general taxation, indemnities,
special assessments, etc. should be developed to allocate the costs of environ-
mental deterioration to those benefiting from or responsible for the deterioration.

It should alwaye be remembered that for most of the rural world, & change in land
use means & change in natural resources and affects '"human environment™.

TECHNICAL ASSITANCE IN LAND USE PLANNING

The primary thrust of land use planning must be at the community, provincial and
national level. However, most countries, particularly the developing ones, need
and would like considerable assistancse in land use planning from international
agencies, '

Basic, of course, are the surveys of soil, forestry, fish and wildlife. To this
should be added surveys of farm organizations and community activities, while
agricultural and other natural resources and trade statistics need to be continued
and developed.

Technicians who can look ocutside their discipline to the wider aspects of a land
use problem should be mobilized from the international agencies and made avasilable
to the associated governments. These technicians should help train nationals
since nearly all final land use planning decisions will be made by nationals. The
international technicians should, of course, be used by governments in evaluating
land use and development plans.

Land use planning requires skillful coordination. It is recommended that when the
land use planning effort begins in a country, the appropriate personnel from the
several nationsl and international agencies concerned be called in to participate
in formulating the planning needs and procedures.

Since most of the technicians needed in rural land use planning will be in agricul-
ture, it is recommended that FAO take the lead in establishing a task force for
this purpose. Other U.N, agencies should participate.

TO SUM UP THE IMPROVEMENT OF THE PLANNING PROCESS TO PREVENT ENVIRONMENTAL PROBLEMS

SHUULD COVER THE FOLLOWING:

ta).

At the national level: it is recommended that planning activities be strengthened
and broadensed Bo as to take into acoount not only socio—economic aspecte but also
the aotual use capabilities and limitatione of natural resources and the inter—
dependence of natural resources and sectoral activities in the environment;
"environment impact surveya' and pilot trials should be made prior to the implemen-
tation of major projeots and programmes} the processes of planning and ad justment of
plane should be continuous and carried out in close connection with environmental

" monitoring and research activitiesj local communities should be involved in land use

planning, and zoning ordinances and comprehensive licensing control on the tasia of
these plans sbbuld be developed.
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{bp) At the international level, the UN specialized agencies concerned should
strengthen their regular programme activities in the field of planning
(especially rural land and water use planning in FAO), provide assistance to
Governments for more comprehensive planning and introduce envirenmental
considerations fin the formulation of development projects and programmes.

11, MANAGEMENT OF NATURAL RESOURCES IN AGRICULTURE

11.}

PLANNING THE USE AND DEVELOPMENT OF NATURAL RESOURCES

Planning is, of course, one of the highest forms of management and land use
planning is, in effsct, the blue print for programmes and projects in this field.
One continuing difficulty is to arocuse sufficient interast among all those
concerned — the (Government and state and local authorities; the scientists and
technicians, the owner of land, the fermer and his workmen; the villaegers and
the rural community end the population generelly - in lend use planning. The
most direct way is to incite the interest of those directly concerned in a situa-
tion, such as that of fermers who find that a city "dump" is to be established
ad jacent to their land. The farmers concerned can be quickly aroused as to the
adverse effectas on their condition and will actively support measures to control
such dumping as, for example, demanding a zoning ordinance. And because such an
ordinance requires first a land use plan;, the farmers will support the introduc-
tion of such & plan.

A land use plan cannot, of course, emerges as the resuli of a ssries of ad hoc
situations such as the one mentioned above. Such situations should Le used to
promote the idea of the overall need of a land use plan which should, basicly,

bes & national plan, developed in accordance with the national interest and
regional and local requirementis. For example, major irrigation and drainage
systems can be of national importence and of special significance regiocnally and
locally and these various interesis should be raconciled in the overall land use
plan and given their specific values in the regional and local plans. So, in the
case, for example, of a major water system,; such a plan should take intoc account
not only the consequances of the development and use of hydro-elasctric power which
may influence the lives of millions of people over hundreds of thousands of square
miles, but all the subsidiery effects such as the coniainmeni of wailer in reser-
voirs, the conirel of rivers and streams and floods, the davelopment of irriga-
tion systems from such controlled waterm, the effects of such changes on the
couniryside, agriculture, the life of the human populetion and of all the eco-
systems involved. At any level - national, regional or local -~ such & plan is

of the highest importance and governments need to mccord such planning the top
priority not only for the benevolent guidance of their countries' development

but also for the protsction of the environment.

It can be aseertsd that a concept of land use planning as outlined in the previous
chapter is not yet common even among those governments most aware of the need %o
seek ordarly development and to proteot the enviromment. In many of the technical-
ly advanced countries the lack of such 4 concept and such a plan has elready resul-
ted in a multitude of problems arising from misuse of lomd in all sorts of ways,
extensive and largely uncontrolled urban and industrial devolopment and the steg-

gering burden and difficulties of wastes gnd pollution of verious kinds. Much

work is still to be dons to amrrive to g detailed concept of land use plenning
aiming at an optimal use of resources in the short run end an optimal development
of resources in the long run, basing on data collection and anelysis and lesding
to the formulation of a plan, the selection of means for the implementation and
the sctual implsmentation,
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SFECIFIC PROBLEMS OF RAPID CHANGES

While the critical probleme of air, land, sea and fresh water pollution grow in
intensity in the technically advanced couniries; the problems are daily increas-
ing in the developing countries. The technically advanced countries, because of
their wealth and technical expertise, do have a chance — now that they are awaking
to the perile of pollution — of meeting the challenge if they devote sufficient
resources to this purpose. But the developing countries are sspecially vulnerable
in this respect because they are, in the main, concentrating all their limited
repources on development - the introduction of modern egriculture, bringing with
it the use of improved seeds, artificial fertilisers, pesiicides, machinery and
general mechanisation, more irrigation, new crop rotations, new marketing and
distribution systems, roed development, mechanised transport, use of electricity,
changed gtanderds of living and so on, ihe development of industry of all kinds,
the rapid and veet expansion of cities and other urban concentrations with all

the multitudes of difficulties and problems they entail. As anyone who has been
in the developing countries has seen, the rapid developments taking place are
cauging all sorts of pollution of the environment and degradation of the natural
Tesources.,

The fast incressing population itaelf is & cause of pressure on those resources.

For example, the demand for increased supplies of food has led to the exploitation
of land regardless of the long-ierm consequences, so forests have been felled and
land overgrazed. A% the sams time, good agricultural lend has been taken over for
urban and industrial sxpaneion. Erosion, alkalinity and salinity, and other resulis
of misuse are causing increasing concern in a great many of the developing couniries
where 70 percent or more of the population still live - or exist - in the rural
areas. Unfortunately, even in those rural aress where production has increased

and standards of living have risen - such as where the iniroduction of the improved
varieties of whest and rice and other cersals and of msome cash crope has been
successful — the incresse in polluticn is deplorable.

The crowding of millione into cities without adeguate housing, weter; sanitation,
food, clothing and employment is not only an example of the degradation of human
life tut & source of infectious disease and contamination. Apart from the pollu-
tion of the land and water in their neighbourhood, the disposal of the wastes from
these millions adde to the urban problems. Even in the smaller {iowns and the
villages, where the poepibility of effective disposal of wastes could be greater,
there ie little evidence of awareness of the problem. And with any "improved”
standard of living the volume of wastes in these communities will incresse. Pollu~
tion problems in rivers, laekes, siresms, wells and any other source of water are
incressing inevitably with the growing populetion and increassing indusirialisation
and urbanisation.

ENVIRONMENTAL EDUCATION

It is obvious that, if there is to be any effective control by man over his environ-
ment, the mase of menkind will have to be awakened to the perils of the eituation.
Again, in the technically advanced countries where the population is largely
literate thers arse more readily useable waye and mesns of communicating with the
poepulation than there are in those countpiss where the great majoriiy of the
populace ig illiterate. As most of the people of the world are to be found in

the developing countries; the problem of communication im most acute there and
this is one to which the governmenis concerned need to give the highest priority
because without the understanding and cooperation of the mass of the people any
action to prevent pollution of the enviromment and degradation of the natural
resources will be doomed to failure. Thie is equally true of developed as of
developing countries. Environmentzl educstion in gll its forme and in ite fullest
senee is therefore a matter of the highest priority for all governments.
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In any discussion. of education in reapect of pollution and the environment and
the conservation of natural resources there is a tsndency on the part of "educated"
people - perhaps especially the scientists and technicians and the bureaucrats
of the governmente - to think that the mase of people are the only ones in need
of such "education". Unfortunstely, there is littile evidence to support this
conceit. The bald truth is that vast numbers of scientists and technicians and
bureaucrats and other "educated" pecple are sc immersed in their own field of
specialisation that they have given little or no real thought to such a multi-
disciplinary subject as "the enviromment". Therefore they; just as much as the
farmer and the extension worker, the farm laboursr and the factory worker, the
villager and the townsman, the lawyer and the teacher, the "man in the street”
and his wife and children, are in nesd of information, imstruction, advice and
guidance about "“the enviromment" and what must be done to control and decresase,
if possible, its pollution and the degradation of the earth's natural resources.
Education and training at all levels, therefore, are requirad, with special
strese on the education of those most able to influence man's activities which
affect the environment - {the scientists, the technicisns, the engineers, the
bureaucrats, the esxiension workers and farmers and, particularly, the governments
at all levels, international, national, regional and local. There should, of
course, also be a sustained effort made in each country ito educats the public

in this matter. The subjsct should he part of the syllabus of every school from
the slementary to the most advanced. In zddition, use should bes mada of every
channel of non-formal education to reach all of the adult population, urban or
rural, literate or illiterate.

IMPROVING RESOURCE MANAGEMENT PRACTICES

A sensitization of the people should be coupled with a concerted public effort
to try to reducs the present level of pollution resulting from excessive use of
fertilizers, pesticides and measures vioclating the balamce of existing eco-
syotems. Prectices which exploit the use of natural resources and affect their
future quality and/or usefulness in productive processes should be gvoided. In
general, the intreoduction of better management practices should be encouraged.
Bagic lend improvement works such &g drainage, lsvelling and soil conservation
work, i.e. terracing; gully control, wind brakes and recovery of grazing lands
should he promoted. In many cases governments should facilitate such action by
making adequats financial rescurces and other services available. It would
always be beneficial to secure the active participation and joint action of local
peop%e (where feasible in the form of a specialized local organization for self-
help).

Imprbféd managsment practices which can be spplied on the farm unit level include:-

- divereification of cropping patterns

- usa of adapted varieties (breeding with locel varieties)

- improvement of soil management practices (soil and water conservation practices
and salinity contrel) o

- more efficient use of fertilizers, avoiding waste by percolation (nitrogen)
and run off

- integrated techmiquos of pest control

- selecting and waing guitable machinery and equipment

- using amd recycling agriocultural waate

~ rotetion grazing and adjustment to gragzing capacities

Improvement of menagement practices requires readily available short and medium
term credit, improvement of tenure conditions (land reform), adequate storage
and marketing facilities and related prioce policies.
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11.5 THE ROLE OF FAC

Throughout this paper there has heen reference tc the many ways in which agricul-
ture and the use or misuse of land affect the environment, protecting and conser-
ving it or adding to its degradation. Obviously, in much of the field sc Burvey-
ed FAOC has played a part. While this Organization must continue to operate in
all these fields, perhaps one of the most significant actions it could take ig

to give much needed leadership for the coordinated approach to the environmental
problem. This could be done not only in the organization of FAO's general and
technical work in these fields but in focussing attention on the need for the
multi-disciplinary approach and in holding global and regional meetings to
promote this approach.

The overall need in every country is land use planning, which is essential for
efficient programming and management. A major obstacle to such planning and
programming and management is the lack of trained personnel at all levels. Here,
again, is a field in which FAO could give strong leadership, assisted by other

UN organizations and member governments and the appropriate national bodies.
Training courses at the various levels required could be prepared for govern-
ments to organise, assisted Ly FAO., Similarly, FAC could organise training courses
at the regional level,

In support of all the work to be done on environmental conitrol and conservation
within the Organization's field of competence, FAC could develop a literature on
the subject through special studies and reports and az summary of current publica-
tions and other information.






