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I . INTRODUCTION

'The Workshop on Natural Resource Planning andfiManage
mert was one of a series of meetings and consultations
 
.held during the past year to examine the present and .
 
potential role of science and technology within the total
 
framework of the development assistance program carried
 
out by the Agency for International Development. The
 
objective has been to progressively define and refine a
 
program strategy and focus in the science and technology

area in order to provide a basis for developing program

options and priorities in the period FY 73-77.
 

This systematic examination of the application of
 
U.S. science and technology to international development
 
began last April With a workshop held at Columbia, Mary
land, and was followed by consultations with developing
 
country specialists from industry, academia, international
 
organizations, and other denors. Later, a summer study,
 
organized by the National Academy of Sciences, brought
 
together eminent scientists and planners from the U.S. and
 
a number of developihg nations. In December, a second
 
major workshop was convened at Airlie House to identify
 
with more precision appropriate sectors within which AID's
 
science and technology activities should be concentrated,
 
and, beyond that, the specific subsectors which could serve
 
as focal points for these activities.The analysis also
 
benefited from the intensive period of project experimenta
tion carried out by AID in this area over the past two years

in more than twenty developing countries, as well as consul
tations with governmental officials and technical colleagnes
 
in twenty-five developing countries, and with officials of
 
eighteen international agencies and eight other donor
 
countries.
 

Based largely on the initial workshop at Columbia,
 
natural resources planning and management was tentatively
 
selected as one of three major sectors o± science and tech
nology deserving high priority in AID programming. The
 
natural resources sector -was singled out for attention
 
since it appears to be relatively underdeveloped in the
 
Agency's current program of work in relation to the breadth
 
and high quaity of U.S. capabilities in this area; and
 
also to the potential of natural resource development for
 
stimulating and supporting rapid national economic growth,
 
particularly in the poorer countries of the world. Subsec
tors within this broad area were also defined and subse
quently analyzed at the December 17-19 Airlie House Workshop
 
.which addressed the following task:
 



).....
review.the choice of subsectors within the. throe
 
-science and technology areas (.e., natural .,

'resources, industrial technology, and'science
 

.;; .,- ;, infrastructute); 

(2) -4urtielop criteria for projectselection; .nd. 

( .) some of .the
identify most promising types of
 
.project approaches..
 

rhe specific recommendations of the December Workshop

in the natural resources area are set forth in Appendix C.
 
One of these was a proposal that additional consideration
 
be given to the natural resources sector to clrn-ify, inter

alia, the importance of natural resources to country

development; special bilateral contributions the United
 
States can make in this area; and the present level of
 
emphasis that should be accorded natural resources by AID.
 

.As a result, a workshop on Natural Resources Planning
and Management was held in Washington on January 2]. This
 
report describes the key issues, significant observaticns,
 
,an major findings and conclusions which emerged from that
session, as well as from documentation presented by U.S. 
technical agencies and multilateral institltiqn% both in 
advance of, and subsequent to, the Workshop.!' 

The term "natural resources" had been brcadly defined 
for earlier meetings to include natural products (e.g.,
mineral, forests, fish, water) and-arnLtes or sicua'tin 
(e.g., waterfalls, waterways, ferti i-ef, mout'f y)
which are ass.9neCd value by mfan as " the result of t.e':" >-ozil ecM,, o:- or s..a... 	 ... i ii'..i'v 

C--i:: -- •1 % lb- T Iterizz th ir i:ra' u a.L usa.,:l ''. ~ . .-J. 	 '".
 

,eCtor zo n 0 x :7. sclc. tnd :ech. o ,
focus was restricted to include only tho0c as1eco ,
culture, conventional electric power generation and capital
project development (e.g., waterways engineering) which.:,} 

1/ 	 Technical inputs for the Workshop are included as Appendix]). 

2/ 	Adapted from UN definition used in Natural Resources of
Developi! Countries: Investigation, Development and. 
Rationial UiTfzthTon, _JNDep---- "o ...niJ :So 
T irs 77 l-v 	 np., 3-9, 1970)r s-a 60567K .I-ST/ECA/12?. 
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involve the effects and impacts of such activities on the 
Character, use, and management of adjacent lands or other 
resources. Thus, a nui.;e'r of areas in which AID has 
historically been quilte active -- and which are natural 
resources-oriented -- were excluded (e.g., irrigated
 
Agriculture); In addition, time limitations restricted .the 
Workshop agenda (Appendix A) to minerals, energy, surface''
 
water, groundwater, forestry, land management, and surveying
 
and mapping, Recreation and wildlife management, both com
ponents of the total sector, were not included on the agenda

since they were judged to be of lower priority .for AID
 
programming purposes in the near term.
 

The title of the sector, "Natural Resources Planning

and Management," emerged from lengthy discussions at the
 
December Airlie House Workshop. "Planning and Management"
 
is interpreted to include a spectrum of activities from
 
surveying, mapping, resource appraisal, and establishing
 
concession policies, to processing and marketing, conserva
tion, environmental protection, and land use planning. The
 
scope of this sector also includes resource "development"
 
or "exploitation" in the usual sense which involves, among
 
others, mining, harnessing of energy, and lumbering opera
tions.
 

Limitations on time also prevented the Workshop from
 
attempting to reach complete agreement or. the many issues
 
and suggestions that emerged during the discussions. How
ever, it is believed that the body of the report accurately
 
reflects the principal concerns and observations presented

by the participants, as well-as repre-sents a general con
sensus with respect to present constraints on resource
 
development in developing countries, several major impediments
 
to a greater U.S. role, and areas in which the U.S. can make
 
special contributions.
 

The results of this specialized natural resources 
workshop -- as well as the discussions of ihe natural 
resources sector during the Airlie House Workshop on 
Science and Technology last December - are contributing 
to a further stream of work, including visits to the field. 
The intent is to produce by May an overall evaluation of 
the most promising areas for the application of U.S. scien
tific and technological skills within its bilateral develop
ment assistance program. Very shortly,an appropriate 
program framework for science and technology activities 
within the U.S. foreign assistance program during the next 
five years should be ready for consideration by AID manage
ment. This will provide guidance, at all levels of Agency 
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program and policy formulation, as to where the lar'gest
 
-payoffs are likely to occur from matching U.S. capabili
ties to developing country needs. it will also support
 
Agency efforts to mobilize the best possible U.S.
 
capability to respond to developing country requests for
 
assistance in a selected number of high yield activity,
 
areas.
 

!4,
 



II. SIGNIFICANCE OF NATURAL RESOURCES*.TO ECONOMI.C
 

.,Natural resources constitute the principal ecojiomic 
asse'tiof most of the world's developing nations. Indeed, 
a frequent Third World complaint is that the industrial
ized nations view it solely as a source for unproc'.ssed
 
natural resources, notably minerals, fuels, and lumber.
 
On the other hand, some of the most significant economic,
 
breakthroughs made by developing countries over the past
 
50 years have been triggered by development of natural
 
resources (e.g., oil in the Middle East, Venezuela., and. 
Nigeria; copper in Zaire and Chile; lumber in Turkey and
 
Malaysia; water in Pakistan and the UAR).
 

The identification, development, and wise utilization
of land, water, forest, mineral, and energy resources is
critical to sustained economic growth. 
 They undergird 
industrial and agricultural development and are frequently 
a primary source -- if not,the sole source -- of export 
earnings. For example, the growing Brazilian automobile 
industry relies almost exclusively on indigenous raw 
materials, particularly its vast iron ore deposits. Bolivia 
derives about 95 percent of its foreign exchange from the 
export of mineral products; Zaire, about 65 percent; Liberia 
about 75 percent. Impressive statistical information is 
available on the importance of mineral and forest products 
to export earnings and some of this data is presented in 
Appendix D. Probably of equal importance, but far more 
difficult to quantify, is the significance of resource
 
development to employment opportunities, improved products
 
for local consumption, and stimulation of rural development.
 
The importance ofwater to a country's community develop
mont, agriculture, and industrial life is obvious. Simi
larly, without energy an economy cannot function; in most.
 
areas of the world the standard of living is closely linked
 
to..the availability of electricity and fuel.
 

-It is also well to recognize that significant penalties
are incurred by developing countries which fail to utilize
 
indigenous raw materials. By relying on imports to fill the
 
resource gaps, trade d6eicits are increased, scarce foreign
 
exchange that could otherwise provider necessities unavail
able'within the country,is forfeited, and opportunities to
 
develop labor-intensive resource extraction and processing
 
industries are foregone. Latin American countries, possessors
 
of vast timber lands, collectively'import $407 million worth
 
offorest products annually. Nigeria, which is heavily
 

s
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forested, imports more wood and wood products than it
 
exports. The same type of situation occurs in countries
 

with unexplored coal,, gas, and oil potential. In an
 
attempt to reduce the loss of foreign exchange, countries
 
poor in fossil fuels and hydro power are starting to seek
 
new domestic alternatives to imports -- principally

tIhrough development of geothermal and solar energy sources
 

The role of natural resources in the economies of the
 
more industrialized countries 
-- though always important -'
 
is relatively less critical, since such countries have at.
 
their disposal greater quantities of accumulated capital
 
as w'ell as established and innovative institutional and
 
technological capabilities which collectively provide

flexibility and resiliency in the face of changing market
 
forces. Countries with high living standards 
are usually

those which have been well-endowed with, or have access to,

natural resources and have succeeded in putting them to
 
good use. Beyond a certain stage, their economies become

geared to providing consumer services and less so to pro
ducing natural raw materials. Where countries have achieved
 
prosperity despite a relative paucity of natural resources,

it is because they have been exceptionally successful
 
either in combining their labor, skill, knowledge and enter
prise with materials drawn, through. trade, from the natural
 
resburces of other countries, or in selling specialized

'services to other nations. 

The economic life of developing countries,; on the
 
other hand, revolves largely around the exploitation and
 
use of their natu-ral resources -- in agriculture, mining,

industry, transport and other areas. 
While some countries
 
with low living standards are held back by their poor endow
ment of natural resources, there are many developing coun- .
 
tries where such low standards persist despite the existence
 
of potentially valuable natural resources. 
 It is therefore
 
.realistic and appropriate for wealthier nations and develop
ment institutions to seek ways of assisting poorer countries
 
to develop their resource potential as an integral and major

component of foreign assistance programs.
 

Several factors are now converging to s.timulate 
an

increased awareness and interest within developing countries: ,

in their indigenous natural resources. First, there-is
 
growing recognition that the development of minerals, fuelE
 
forests, and water can bring with it major improvements in
 
living standards. Indeed, it may be the only short-term.
 
possibility. 
Secondly, worldwide concern over environmental
 



degradation is focusing attention on the need for thorough
 
knowledg6 of the resource,base,in* order to develop'kit
 
safely, and to adopt.proper measures. for sustainin and
 
optimizing benefits from renewable resources. Added,to
 
this is the concern that the rhpidly increasing demand
 
for limited honrenewable minerals will create shortages
 
of critical raw iaterials within this decade. And
 
finally, interest has been heightened by the development'
 
of new techniques and equipment for identifying resources
 
and estimating their potential in areas which heretofore
 
had been too difficult to explore. The application of
 
remote sensing principles and instrumentation to resources
 
previously hidden by perennial clouds, jungle vegetation,,
 

,
or rugged terrain has beein the most dramatic new deveop,
ment. .
 

Perceiving both new problems and opportunities,
 
developing countries are now giving higher priority within
 
their development strategies to the need to inventory and
 
appraise their resource base, and to develop the infra
structure of laws, policies and institutions necessary to
 
exercise an appropriate stewardship function. The rapidly
 
evolving natural resources programs of the United Nations
 
and the Organization of American States (Appendix D) are
 
demonstrations of this fact. Even though countries have
 
not in the past turned directly to AID in large numbers
 
for assistance1 / ,(undoubtedly because the Agency has not
 
given this area high priority), a growing number of requests
 
'are now being received due to interest in remote sensing
 
applications (e.g., Philippines, Mali, Lesotho, Malaysia)
 
and a new environmental awareness leading to the desire
 
for inventories and policy guidance (Colombia, Guatemala,,
 
Bolivia, Thailand, Philippines).
 

'The creation in 1970 of a U.N. Committee on Natural
 
Resources within ECOSOC is a significant illustration of
 
the degree of developing country interest in the natural'
 
resources field. This Committee was established principallY
 

1/k Several Workshop participants from U.S. technical agencies
 
felit that the fact that AID has nlot received Significan't
 
numbers of requests for assistance in the resources sector
 
is misleading. They noted. that their agencies are ofteh
 
asked for help directly by counterparts in developing.,
 
countries apparently because, with few ekceptions, AID,
 
Missions have not been receptive to assistance in this',
 
sector and have.discouraged formal requests through AID
 
channels.
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at the behest of Third World nations which have "since
 
been working actively within the new forum to create.,a
 
."Revolving Fund for Natural Resources Exploration."i The
 
Fund, rhich would be'inanced initially from contribu
tions by donor countries and later by a percentage/of

the mineral revenues received by the LDCs, was conceived
 
as the best possible mechanism for promoting a rapid

expansion of exploration programs for minerals and fuels
 
The rationale for the Fund, as stated by the developing

nations in the U.N. Committee, is that resource explora
tion suffers in the country programming process because 
of the risk factor involved in prospecting; but that the 
potential payoff for their nations is so great that 
special means must be found to expand exploration activi.
 
ties. At its second session in Nairobi this February,

the Natural Resources, Committee voted to establish the
 
Fund.
 

Finally, if one accepts .the fact that the development
of natural resources can trigger major breakthroughs in 
country economic development, then the intensification of 
effort in this sector is all the more attractive because 
the resource potential of large areas in Africa, Latin 
America, and Southeast Asia is virtually unknown. As con. 
cern grows over the depletion of the world's non-renewable 
minerals and fuels, the economic value of such resources 
should rise rapidly -- and along with it the potential.
payoff to the developing world. 

From the geological viewpoint, mineral and energy
deposits in vast'areas of the world are hidden beneath
 
covers of clouds, sand, thick soils, or jungle vegetation;
and very little drilling exploration has been done away •
 
from known mineral areas. Large belts of folded sedimen
tary rocks - - often the site of oil and gas fields - - have 
never been tested. A strikingly disproportionate percent
age of the known sulfide ore bodies and..other types

of metal deposits are found in the temperate and arid
 
regions of the wor'Id. However, there is no geological rea
son why such ore bodies should not be present in the same 
relative abundance in tropical areas. The anomalous dis
tribution undoubtedly is directly related to the amount of
 
exploration which has been carried out. Twenty years a.go

it was commonly believed that there was no oil in the
 
Sahara; and that there were soon to be serious shortages

of iron ore due to the rapid exhaustion of known deposits.
But vast discoveries of hitherto unsuspected mineral depos
its have been made quite recently. The truth is that 
throughout most of the world, knowledge of the subsurface 
of the earth -- including the character of the rocks and 
mineral and water content -- is virtually non-existant. 

R 



It is estimated that; 29 pericent .1,of the' earth' s land 
surface is covered by forests; :,ard on'e,-half;: of these "are
.in, tropical areas. However, little is known about the 
extent, properties, and potential uses :of the hundreds of
 
.:treef species that are found in the tropics. Even the
 
extent of many of the primary species which have been
 
exploited for many decades is not well known. Associated
 
with this lack of knowledge of existing stands of timber
is a very poor understanding of tropical silviculture and
 
the impact of logging on wildlife, water supply,: and water
shed erosion. Another 46 percent of the world's land area
 
is range land. Intensively managed range lands could 
become a source of increased protein while contributing 
to the maintaining or rebuilding of the moisture conserv'ing 
properties of the soil (i.e., reduction of erosion and
 
man-caused flooding). By integrating grazing habits with
 
the characteristics of indigenous vegetation, livestock.
 
can become instruments of beneficial environmental change.
 
This can be done without large capital outlays, without 
the undesirable effects of the chemical and physical methods 
sometimes used to induce environmental change, with less
 
disruption of traditional modes of life among pastoral
 
peoples, and at probably less cost than chemical or physi
cal means. However, the application of principles of inte
grated range land management is impeded by lack of basic 
information about the biology and ecology of such areas, and 
the current and projected demand for grazing, and also by
 
the absence of the requisite institutional and manpower
 
capabilities.
 

Although the extent of surface waters, including river,
 
marshes, ponds and lakes, is generally well known, their
 
regime and flow are too often poorly understood, except in
 
a few highly developed regions (the United States and
 
Northern Europe, for example), and in certain limited tropi
cal and subtropical areas in which accurate studies have
 
been carried out. The state of investigation of underground
 
water is even more unsatisfactory. Information on the extent
 
and mechanics of groundwater systems, particularly those of
 
-large geographic areas, is deficient for most parts of the.
 
world; even through such knowledge is. a prerequisite to the
 
sound exploitation of undorground water on a sustained basis. 
Information on the composition (e.g., salinity, silt content,
 
biology) of both underground and surface waters and-the
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variations that occur during the course of the year is,
 
forlthe most part, lacking..! It shouldbe noted that
 
since surface water and.groundwater regimes are inter
related, there is a need for integrated regional approaches
 
to the analysis and management of water systems. As popu
lation pressures in developing countries increase the,
 
use of marginal and submarginal lands, knowledge of the
 
carrying capacity of the land in terms of sustainable
 
water yield will become critical.
 

i_/The following two reports, prepared by the U.S. Geological.
 
Survey at AID's request for the Development Assistance.Comn
mittee of the OECD, present comprehensive information on
 
the state-of-the-art and research needs in7 the fields of
 
minerals and water resources exploration:
 

(a) The Application of Geochemical, Botanical, Geop i a,, 
and Remote Sensih, Mineral rct-n to,Technicues 
Tropical -Areas -- State of theA- adN- e Research;
 
Dorr, "et al; U.S. Geological Survey Open File Report,
 
(IR) DC-20,, December 1971.
 

,(b) 	Techniques for AssessinlgWater Resource Potential in 
the DevelopingCountries withPm h-is on Streamflow, 
Water Movement-in Unsaturated Soils,,Ground Water, . 
and Remote Sensing in Hydrologic Appl'ications; taylor, 
George C., Jr.; U.S. Gelogical Survey Open File Report, 
December 1971. 
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'
1'I1 'CONSTRAINTS ON NATURAL RESOURCES DbEVELoPMENT 

Several general observations about natural resources
 
aevelopment in the Third World in the decade of the"''70s

deserve mention before focusing on specific limiting

factors within this sector. 
 First, developing countries
 
are increasingly concerned with establishing the doctrine

of "permanent sovereignty over natural resources." Their
 
current preoccupation with promoting this doctrine in

various international fora is derived from the desire to
 
-control all aspects of resource development fr.)m explor
ation through the processing and marketing stages and in

cludes provisos which would essentially "legalize" the

nationalization of foreign investment without recompense

when a country feels that its sovereignty over resources
 
is threatened or abused. Such total control, of course,

requires developing nations to build their capabilities

in all phases of resource development. Secondly, there

is an emerging interest on the part of developing countries
 
'to avoid through proper planning and management a
 
repetition of the waste, misuse, and general environ
mental degradation which has traditicnally characterized
 
natural resources development in all regions of the world.>
 

As a resultof these two factors, natural resource

activities in developing countries no longer will be

simply a matter of foreign entrepreneurs gathering the
 
raw materials and shipping them abroad. 
The 1970's will

find.countries increasingly concerned with developing

their own capabilities:to explore, harness, process, and
 
market the resources, as well as creating new policies,

institutions and laws for ensuring that the exploitation

is carried out in an orderly, well-planned fashion, with'

due regard to the, relationship to and impact on other
 
economic sectors and the environment.
 

The experiences of the United States and other

industrialized nations demonstrate that a variety'of
 
factors must be present' and interacting smoothly to ensure

sound development of natural resources. 
 These factors 
include an adequate base of information about the extent

and potential of the resource base, the availability of
 
capital, a skilled labor force, efficient.mahagement,

realistic development planning, and well-conceived
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economic programs und objectives. 'Weaknesses in any of 
these-links can imp~de resource development even in 
countries possessing great natural wealth. / 

As previously mentioned, vast areas of the develop
ing world remain essentially unexplored. For the most
 
part, resource development has proceeded satisfactorily
 
only in the more accessible areas of the developing
 
world where the surface manifestations of the resource
 
potential have been relatively obvious and large enough
 
to attract foreign enterprise. Reconnaissance scale
 
surveys and mapping designed to locate new resources
 
have often proved too costly for the developing countries
 
to finance, and not sufficiently attractive to foreign
 
industry for the investment of risk capital.
 

In many regions, the perennial cloud cover and
 
thick jungle canopy have prevented even the mapping of
 
basic soils and rock types. However, with the rapid
 
evolution of the state-of-the-art of remote sensing by
 
aircraft, utilizing instruments which have the capability 
of penetrating cloud and vegetative cover, these pre
viously hidden areas are now being revealed. Though
 
the high cost of such exploration techniques will be 
prohibitive for most developing countries, some will 
find them cost-effective for certain purposes. Brazil,
 
for instance, is financing on its own a radar mapping
 
program oil the Amazon Basin. It may well be that new
 
'data and data-gathering techniques will emerge from the
 
forthcoming U.S. Earth Resources Satellite Program and
 
trigger new break-throughs in resource exploration and 
appraisal. Not -only will the satellite data be virtually
 
free to developing countries, but the non-transitory 
nature of much of the essential resource information 
(i.e., rock types, forest species) should make one-time
 
imagery from the satellite program valuable even if
 
repetetive coverage of the same areas is not available
 
In addition, rapid advances being made in geodetic
 
positioning, and ground-based geophysical and geo
chemical surveying are providing new tools for upgrading
 
capabilities for carrying out traditional surveys, as
 
well as for obtaining the necessary""ground-truth" data
 
to support aircraft.-and satellite programs. One example
 
is the Geoceiver, a relatively small, portable instrument' 
which enables one to determine his locationvery precisel)y. 
even in deep jungle areas by monitoring the positions of
 
Transit satellites during a series of passes.
 



Limitations in trained manpower at all levels.
'resourceplanners, managers, scientists, technicians will continue to be a major constraint on resource
development in the coming decade. 
As developing

countries attempt to control all phtscs of the develop
ment of their natural resources, this limitation will

loom ever larger. 
 Resource surveys and inventories
 
carried out in traditional modes usually require

large numbers of trained scientists and technicians.

If, however, a country decides to capitalize on the

application of time and cost-saving advanced survey
and mapping technologies, 
a new breed of trained
 
expert is needed. Regardless of the approach used,

the developing country will be severely constrained
by manpower shortages in its attempt to undertake the
preliminary work necessary to establish its 
resource
base and lay the groundwork necessary to encourage

further investment by the government or private

industry. The Zaire Republic, with a long history of
minerals production, has few nationals trained in the
earth sciences and continues to rely on expatriates

and foreign firms. The Philippines' Bureau of Mines
has 55 unfilled positions in a 110-man staff due to
the fact that private industry has been attracting

the best employees with higher salaries, and the
universities are not graduating geologists to fill the
void. 
These are not unusual situations in the
 
developingworld.
 

Countries have traditionally filled the manpower
breach by entering into contracts and agreements with

private firms for resource surveys. These usually
provide the firms with concessionary rights to certain
 resources which might be discovered. It is not un
common in this situation for the country to end,up
with little or no access to the acquired data, and

only a general idea of the value of the resources.
 
The directors of the Forest Products Institutes in
Ghana and Nigeria, for example, have recently decried

the fact that foreign concessionaires are laying

waste to timber lands for which the government has

almost no knowledge of the types or volumes of species
present. 
And the Government of the Philippines is
preparing to finance geophysical surveys for several
regions which were surveyed ten years ago'by a foreign
company which failed to make either the 
raw or interpreted data available. Sometimes the developing
 



country is no better off when working with donor
 
governments. A recent AID-sponsored team which visi'ted'

Mali to assist with preparation of an experiment for'
 
the forthcoming Earth Resources Satellite Program was
 
told by Malian government scientists that aerial.
 
photography needed for planning purposes existed 
-- but
 

''
was stored in Paris and was virtually inaccessible to
 
them.
 

This suggests a second major deficiency in the
 
manpower structure of developing countries -- the. 
absence of trained resource planners and managers.

Implementation of a sound program requires, among
others, middle-level planners and managers skilled in
 
such arts as assessing the true value of the resource
 
base; designing methods for developing resources to
 
ensure optimum production; establishing incentives
 
and tax structures for stimulating private investment
and negotiating leasing and concessional. arrangements

Developing countries feel that, historically, they

have been on the wrong end of bad bargains, and are
 
currently quite vocal on their intention to put 'an

end to such "exploitation." This is reflected by the.

growing number of developing country requests for

technical assistance in the areas of resource policies

•laws, and concessional arrangements 
-_ and also by

the recent expropriations of foreign investments in

-the-copper industry, and the demand by Middle East"
 
countries for renegotiation of petroleum import
 
contracts.
 

The January workshop underscored, in particular. the
 
benefits to be derived from comprehensive planning on'',
 
a regional basis (i.e., river basins, urban areas).1

Such benefits include: (1)better assignment of values
 
to the various components of the total resource base

which will be affected; (2) determination of development

alternatives and a truer accounting of their respective-'

costs and benefits; (3) opportunities to channel

financial and manpower resources into priority activities;

(4) better chance of influencing population patterns;.

and (5) preservation of the renewinR properties of the
 
land.
 

Obviously, the shortage of financial resourceSt0:
 
invest in the natural resources field'adversely affects.
 
all of the aforementioned factors. 
 There are insufficient
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funds within developing countries with which to con'tract
 
for surveys, develop curricula and obtain staff tg.'train

the scientists and managers, And to purchase and ,aintain

technologies which can reduce the time and costs involved
 
in resource development. Although the payoff from.
 
investments can he spectacular in certain areas such as
 
minerals and fuelos, the inherent risk factor and uncer
tainty tends to reduce the priority assigned to natural
 
resources projects in competititon with other develop
mental activities for the limited funds available from
 
international assistance agencies. Becaruse of this,

the developing countries.are seeking to establish within
 
the United Nations new funding mechanisms exclusively

for resource exploration purposes. It is also clear
 
that the relatively long period of time'required to
 
complete a project (minimum of seven ye !rs), requires

long-term commitments by development ag.-ncies, and 
tenacity by both donors and recipients.
 

Perhaps the attitude of many deve!oping countries
 
toward mineral and.energy resources cea be appropriately
 
summed up in the following excerpt frrm the Nigerian
 
SeCond National Development Plan, 197)-74.
 

"During the 1970-74 Plan p.-riod, Govern
 
ment will participate in the exi.ploration and
 
production of Nigeria's mineral resources.
 
This direct involvement is nece.ssary because
 
of the crucial role which miniig (and especially
 
crude petroleum) is expected to play hence
forth in the economy - provid'.ng fuel and energy
 
for, and stimulating growth in other sectors of
 
the economy, as well as providing the basis for
 
future petro-chemical-and fertilizer industries.
 
Government's direct intervention, in addition.to
 
its purposeful regulatory role, will help to
 
optimise these contributions to the national
 
economy. Private companies have often in the
 
past shown a reluctance to explore and prospect
 
for new mineral deposits which do not present
 
prospects of immediate financial returns. This
 
timid approach, if left uncorrected, will resull
 
in a large part of Nigeria's hidden wealth
 
remaining untapped for a long time to come.
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"Government.involve-ment in the mining
 
sector will be in two main areas: the develop
ment of solid minerals and petroleum mining.

With regard to the former, Government will 
explore the possibilities of new solid mineral.
 
deposits. In this connection, the Geological

Surveys Division of the Ministry of Mines and
 
.Power has already, under its expanded geological
 
surveys programme, drawn up a detailed plan

aimed at taking an inventory of the country's

mineral wealth. The country has been divided
 
into seven zones to facilitate intensive
 
geological surveys and prospecting in each
 
zone. On the bas;is of these surveys, more
 
thorough exploration of the areas for possible

mineral deposits would be organized in order

to' determine their reserve potentialities.
On the basis of these studies Government would
 
decide whether to engage exclusively or in
 
partnership with technical partners in the
 
exploration and mining of such new solid mineral
 
resources as may be discovered ......
 

"..... In summary, the specific policy

objectives will be to: 

"(i) pr,,mote the diversification of the 
country's pr::mary mineral products through

extensive geological explorations and mineral
 
deposits appraisals;
 

"(ii) organize the development of mineral
 
resources so as to contribute to.the overall
 
national development effort;
 

"(iii) control and regulate activities'in 
the mining sector in order to .optimise its 
effective contribution to the entire national
 
economy;
 

"(iv) secure theconservation of the
 
country's mineral resources;. and. 
 2 

"v) conduct research into e fficient,
extractive methods and wider application and
 
ase of minerals."
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EY.. URRENT ROLE OF GOVERNMENTS, DEVELOPMENT-
ASsISTANCE AGENCIES, AND PRIVATE INDUSTRY 

Workshop participants were specifically requested
 
to assess current and planned programs and capabilities
 
of U.S. institutions and other donors in the field of
 
natural resources planning and management in develop
ing countries to serve as the basis for defining the
 
scope and naturd of an appropriate role for AID.
 
Appendix D presents statements by representatives of
 
the participating U.S. technical agencies and inter
national development organizations which describe
 
their relevant charters, programs, plans, and per
spectives. Consultations had previously been held with
 
representatives of several United Nations agencies --

FAO, UNESCO, and the UN Resources and Transport
 
Division -- and information on the overall UN program
 
has also been included. While it is not necessary to
 
repeat or summarize the material presented in Appendix
 
D., several major points that emerged during the dis
cussions seem particularly relevant and therefore
 
deserving of emphasis.
 

The U.S. technical agencies were unanimous in
 
acknowledging that, with several isolated exceptions,

the United States is essentially a "dropout" in
 
providing bilateral development assistance in the
 
natural resources field. On the other hand, France,
 
Japan, Germany, and the Soviet Union are quite active
 
bilaterally and do not disguise the fact that they

seek reciprocal benefits from their development
 
assistance in this field which provides an entree for
 
expanding their industrial base and sources of
 
raw materials. Meanwhile, the United States seems
 
hamstrung as a result of its ambivalence over the
 
proper rationale for U.S. developm6nt assistance in
 
the natural resources sector, particularly with respect
 
to minerals, fuels, and forest products.
 

Agency representatives expressed the view that a
 
solid-U.S. bilateral assistance effort in this sector
 
is stymied by a persistant fear among development
 
strategist* that other nations will view this not as
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development assistance,.but rather as merely a veiled
 
incentive for inustry. Consequently the United
 
States is apparently ook-ng to the multilateral
 
institutions as its instrument for providing assistance in
 
thenatural resources sector. However, it appears obvious
 
that, although the United States has the scientific
 
expertise, technology, and institutional capabilities
 
to make special contributions to natural resources
 
development programs, direct U.S. participation in
 
multilateral activities is and probably will continue'
 
to be minimal.
 

A recent analysis of the United Nations'natural
 
resources programs disclosed the following: The
 
employment of U.S. nationals by the U.N. Resources
 
and Transport Division (which administers the largest
 
program in this field, approximately $37 million
 
annually) both on the professional staff and on field
 
assignment on natural resources projects averages

11 percent, well below the norm of 18 percent for the
 
U.N. system as a whole and far below the percentage .
 
level of U.S. voluntary and assessed contributions to

U.N. programs. Of 72 professionals in the Division,.
 
only eight are U.S. nationals. The senior U.S.
 
national is a relatively junior P-5 level officer in
 
the Transport Section and there are no knericans
 
among the five D-1 level employees. The chief of the
 
.Division employs about 500 experts on field projects
 
-funded from the technical assistance •component of 'the
 
U.N.-regular budget, UNDP and funds-in-trust. However,
 
only 59 of these experts were U.S. nationals in 1970
 
well below what would seem to be the relative
 
U.S. capability in this field.
 

The Workshop also revealed that, although AIL.
 
policy has been to look to FAO to carry out forestry
 
projects, U.S. experts are seldom called upon to
 
participate in any capacity -- even though one-quarter
 
of the world's professionals in this field reside in
 
this country. Similarly,.the representative from the
 
Organization of American States noted that the OASz
 
attempts. to fill manpower requirements with Latin
 
American expertise before looking to U.S. talent.
 

It was pointed out by seve-inl participants that..
 
the involvement of U.S.'experts in multilateral,.,.......
 
programs is limited by their much higher sailaries
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relatively to those earned by professionals from!
 
other- ountries. The fact that other government's
 
,often underwrite the salaries of their experts /to
 
provide a-competitive advantage was also noted.
 

The g.eneral conclusion was that the United'.
 
States does not have its "fair share" of either
 
professional or expert assignments associated with
 
the natural resources programs of multilateral
 
agencies to which the United States is the largest'
 
financial contributor. Given the dispersal of
 
voting strength among the various member nations
 
of these organizations', it is unlikely that the
 
situation will change significantly for the better
 
unless the United States takes special corrective
 
measures. Suggestions of ways to stimulate a greater
 
U.S. involvement in the multilateral programs included:
 
more active participation by the U.S. Government in
 
program development activities such as those carried
 
out 'bythe U.N. Natural Resource Committee; providing
 
part of the U.S. contribution to the multilateral
 
institutions in*services rather than dollars; "topping
 
off" salaries for U.S. experts involved in multilateral
 
program assignments; and better and more persistent

'articulation of both the special talents U.S. personnel
 
can bring to bear in multilateral natural resources
 
activities, and also our desire to obtaii a more
 
equitable involvement.
 

With respect to.the content of the natural
 
resources programs carried out by multilateral insti
tutions, the emphasis has been on assistance with
 
resource surveys and apraisal. The M.edium-Term
 
programme of the United Nations -- which supports the
 
greatest volume of work in this sector -- indicates
 
that this emphasis will continue. However, increased
 
attention will be paid to strengthening the training
 
and institution-building components of these activities,
 
as well as training managers and policy makers in the
 
formulation and implementation of national resource
 
Solicies, and concessional and leasing agreements. The
 
orkshop took note, however, of the fact that less than
 

five percent of UNDP funds for exploration projects.
 
goes'for training and institution-building. Several
 
representatives of the U.S. technical agencies also
 
stated that the training and institution-building
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components or u.A. projects surter 'troi: the Inherently;

deficiency of multi-national field teams, with a,,.

variety of backgrounds, philosophies, and experiencies,
 
which cannot provide the long-range continuity or
 
follow-up with host agencies that bilateral donors can
 
offer.
 

All donors, both bilateral and multilateral,
 
acknowledge the need and their intent to build
"comprehensive planning" and "integrated 
resource
 
management" approaches into natural resources pro
grams to ensure that principles of resource con
servation, environmental protection, and optimization

of benefits over the long-term are followed. However,
 
to date there has been little more than lip service
 
given to incorporating such integrated approaches intc
 
development assistance strategies in the natural
 
resources sector. Workshop participants stressed
 
that the United States is the world leader in this
 
area and possesses the experience and expertise
 
necessary to make a unique contribution to multiple
use resource management and environmental protection
 
in developing nations.
 

On the other hand, representatives from multilateral
 
agencies stressed that they seem better able (than bi
lateral donors) to work with countries at the initial
 
p.rogrdm definition stage of resource development because
 
of their "apparent objectivity."
 

An evaluation of the' ongoing programs and plans
of the multilateral development institutions discloses* 
that they are quite comprehensive in terms of both the 
categories of resource types covered, and the nature 
of the developmental activities (i.e., surveys, train
ing) being supported. However, a major gap exists in 
the development and application of new technologies 
to resource survey, appraisal, and management. While 
the multilateral institutions have been incorporating 
proven technological innovations (e.g., infra-red 
remote sensing in Ethiopia), none have a viable research 
component designed to develop or adapt technologies 
specifically for utilization and maintenance in and by
the developing country -- technologies which the '_ . 
developing countries can understand,'handle,,and affor. 
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Recognition was given to the necessarily close
 
'irelationship between data-gathering institutions (e.g.

national technical agencies, UN, FAO, OAS) and the
 
international and regional banks (e.g., IBRD, IDB,
 
Asian Development Bank). One bank representative
 
noted a growing time lag between the initiation of
 
project studies and receipt of the requisite data by.
 
the lending institutions and suggested that ways be
 
found to reduce the gap and thereby expedite the
 
actuation of project funding.
 

The future role of private industry in the devel
opment of natural resources in developing countries
 
-was viewed as principally the economic exploitation
 
of the resources based on contractual agreements with
 
the host government. It is anticipated that the nature
 
of the demand on, and response by, private industry
 
will change during this decade as the result of several
 
emerging considerations. With the advent of sophisti
cated and expensive new technologies for locating and
 
appraising natural resources, developing countries will
 
increasingly turn to foreign private industry to carry
 
out preliminary reconnaissance surveys under contract,
 
irrespective of their desire Lo assume self-sufficiency

in all phases of resource development. Secondly,

industry is being forced to incorporate broadly-based
 
training programs for nationals into their overseas
 
activities as part of the price of admission to the
 
developing countries.
 

U.S. private industry will undoubtedly contin .e to
 
play a significant role in resource development in devel
oping countries, albeit operating under more stringent
 
conditions with respect to profit-taking, requirements

for .training host country nationals, and possibly

incorporating additional environmental safeguards.
 
However, Japanese and other foreign industries are
 
attracting an increasingly large share of the resource
 
development markets in the Third World. Workshop

opinions differed as to whether this is a proper concern
 
of the U.S. development assistance strategists. While
 
U.S. industry can be looked to for continued technological

innovation in resource extraction and utilization, several
 
Workshop participants noted that industry is not investing

research funds on development of reconnaissance and large
scale mapping and surveying techniques for application

in developing countries, and will'rely on existing
 
technology or government-financed breakthroughs for this
 
purpose.
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V. -PECtAL CAPABILITIES OF' THE UNITBD STATEs, 

In an attempt to define a proper role for AID in 
"the natural resources field, Workshop participants were 
asked to delineate areas in which the United States is 
prepared, technologically and institutionally, to make
special and unique contributions. On the basis of 
presentations by the technical agencies and multi
lateral institutions, and their subsequent discussion,"
 
the following areas were identified:
 

-a.development and. application of new techniques,
 
equipment, and methodologies for resource
 
surveys and rmanagement;
 

--	 demonstration and application of integrated 
resource planning and management principles 
to 	operational resource development programs;.
 

education and training in the field of resource.
 
management, particularly the application of
integrated planning and multiple-use,manage
ment principles for resource conservation,

.environmental protection, and optional
utilization;
 

research, training, aemonstration and appli
cation with respect to the environmental*,
 
aspects of resource development; and
 

--	 application of business management policies
and practices to the contracting, marketing,
and industrial development aspects or natural 
resources programs.
 

The first three items were -ited by virtually every
speaker as being (1) porticularly significant to the 
developmental objectives of the developing nations; and 
(2 areas in which the United States.has something unique
to 	offer. It should also be noted that these areas are
 
essentially identical to the natural resources subsectors
 
con.sidered during the December Workshop at Airlie House..
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As the world leader' in,science and technology,
 
the United States has over- the years developed (.yijth
 
Federal research funds in.most cases) the principal
 
technological tools used in natural resource surveys,
 
including the magnetometer, scintillometer, gravimeteri
 
and computer modelling techniques. Based on recent
der'onstrable successes with radar mapping and multi-'
 
spectral imaging from aircraft, and the prospects for
 
new advances with the forthcoming experimental Earth
 
Resources Satellite Program, developing countries are
 
looking to the application of remote sensing from
 
aircraft a4d satellite to trigger major breakthroughs
 
in their ability to locate, inventory, appraise, and'
 
monitor indigenous natural resources.
 

It is significant that the forthcoming Earth
 
Resources Technology Satellite (ERTS-A) Experiment is
 
stimulating countries such as the Philippines and
 
Thailand to inventory and examine old aerial photos
 
and resource data to reassess their utility in the
 
light of new interpretation techniques and the
 
opportunity to relate them to satellite-acquired data.
 
Developing country involvement in the space program.
 
even at the very modest current level, is also breathing
 
a new vitality into languishing natural. resource agencies
 
and academic programs. This should have a positive
 
impact on conventional exploration programs and also
 
on manpower training and recruitment.
 

In addition to rem-)te sensing techniques, new
 
approaches to ground-based geochemical and geophysical
 
prospecting, as well as physical and mathematical
modelling, have great potential to upgrade traditional.
 
approaches to resource identification and evaluation.
 
Because of differences in soil types, climates, and
 
vegetation, much of this new knowledge and technology

developed,for appli'cation in temperate regions cannot
 
be wholly applied to the developing regions of the
 
world. Thus, research and development is needed to
 
adapt the technologies and methodologies to new con
ditions, as well as to build instrumentation which can
 
be utilized and maintained within the developing country
 
by local experts. At present, neither the multilateral
 
assistance agencies nor private industry ip filling this
 
void. On the basis of these considerations, the Workshop

participants acknowledged that the development and'
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application of resource survey andmonitoring techniques

is an area in which the United States, through its:•,
 
bilateral technical assistance, .can'play an importa'

and unique role.
 

Secondly, most participants cited the need for

the expanded application of principles and technologies

of integrated resource planning and management. This

is the result of an increasing worldwide awareness of
 
both the finite nature of the resource base and the
large economic and environmental costs often incurred
 
from single-purpose resource management which offsets
 
total benefits over the long-term. Representatives

from the technical agencies stated that their organi
zations have been implementing multiple-use approaches
to forestry, mineral resources, and water resources 
for
 
a number of years, and are strengthening their inter
disciplinary.capabilities in response to new national

mandates and legislation (e.g. , National Environmental
 
Policy Act of 1969). As a result, there exists a
 
growing cadre of scientists, technicians, and resource
 
managers within the US. technical agencies who possess

knowledge and operational experience in a wide variety
of multiple-use techniques. 
 However, several participants

from -development agencies questioned whether the. U.S.
agencies are actually in a position to fill an increased

demand for experts for international projects.
 

A growing number of U.S. universities (e.g.,
 
California, Michigan, Utah State) have introduced new'
 courses and curricula designed to bring an interdisciplinary

focus to bear on resource planning and management. The
Workshop participants felt that the United States is
in the best position among the donor nations and develop
.ment institutions to provide this type of training and.
education for developing country planners and managers,

and also for academicians who would return home to 
 '
develop similar courses of study in their own countries,'

-he OAS representative advocated special attention to

this area, noting a large and growing demand within
 
Latin America and also the fact that the OAS has
 
initiated a pilot program at the University of Michigan..
 

The following diagram is an attempt to generalize

the views which emerged at the Workshop on the' approplr.i-ate@

roles of multilateral development institutions', prilvatei:
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industry, and the U.S. .bi.ateral 	assistance program in
 
the natural resources sector.. Whereas roles depicted 
Eor the multilateral institutions and private industry 
reflect their ongoing program emphasis and short-term 
lans, the U.S. bilateral role is 	both selective (based
 

)n matching U.S. capabilities with significant gaps 
unfilled by other potential institutions) and hypo
thetical (given the virtual absence of a well-defined
 
natural resources assistance program).
 

Resource development
 
Institutional strengths functions
 

Multilateral Private US Assisinsttutonsindustry tance pro- ,
 
institutios 
I 

___, 

IT, 
.. ,'Country programming
1', ..1 - and design of national 

0... ,. resource policies. 

2. 	Application of integrated
 
.. 	 .. approaches to resource. 

planning and management., 

3. 	 Resource surveys and 
appraisal.(traditional) 

.. '4. Research,development and 
Pe. application of new tech-
A., nologies and methodologies
 

designed for the LDCs.
 

0, 5,..:'Resource extraction and 

Z use. 
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vT. iCQNCLLTS ONS 

The following conclusions cergeru rom cne 
Workshop and were subsequently considered during a 
January 24 morning session involving onlyAID . 
bureau and office representatives.
 

I. 	 The United States possesses unique

capabilities in d nunber of aspects of
 
natural resource development, particularly
in the foljowi~ii two areas: (a) the devel
opment and app~icat .on of new tecnnologies
whi.ch can rcdi'ce costs and/'or-te ..5ov resource- .
identification, appraisal and management; and 
.(b) the appl]i'cation of broad-gsuged, int_..rated 
aprolches. to land. and resou-,ce management. 

2 	 Iistitiuti.iori-bLu ldin. shoulJd be .featured in 
to nsure e Fic eJcitutilizat.on ,.:E 'both ac ui e .l t4 .ld .. ':. c 

financil. resoutces ,ind trt:Lin.-d Y:lnrtowc-. 
Wherc oppora.Ati.ties fr" governmrent reor.:au. -
zation aro, present, possibilities for C"" I.ing
indeptndoat, specialized resource e.rtcic.. 
into a SJ.ngle, io :,ra ed_ organiz-:t-io shoul!. 
be thoroughI]v e:.m:iied. Such an across-the
board insticotio is probably the be,;t mechanism 
for effe'ct:ive ot CpooIfntatior,of ZoipreiwIe..s.i ve,
multiple-u3e la n and resourcc mana.men C 
cepts which are needed to opt "id~z' beiefits 1o 
the countries over tho long teunl Creati o of 
a "model" institution in one coui:ry would be 
a signi.ficont U. S. iiitiative, In ot.h, 'r 
situations, existing resource agencies should 
be strengthened by attacking problems of 
inadequate nanpower, underutilization of 
available data and equipment, and lack o.f 
capabil.ities for acquiring *and applying new 
technique.< and equip:ient to resource exploratioh . 
and managenent. 

3.. Training at all levels (policy makers, ,resource
ianagers. technicians) is needed. Flphasis
should be on training on-site in the dere]:opiag 
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countries whellever practicl. -This could involve
 
traveling seminars by U.S. experts. ,In certain'
 
instances training in the nited States is
 
warranted - focused on tr'.ining counterparts 
to go home to train others, * The relevancy of 
U.S. knowledge and experie~lces to the LDC
 
setting should be continue:Lly examined, and
 
university curricula and curse development
 
should be supported to coirrect deficiencies.
 
Expanded sumiter training programs in resource
 
-management and environmeni;al protection for
 
LDC students going to sch)ol in this country
 
should be explored.
 

4.-	 Demonstration research pr )grams conducted in
 
the LDCs by U.S. and deveoping country experts
 
may be particularly well-J ited for the natural
 
resources field. The U.S. experts would get
 
the program moving and thcn turn it over to
 
counterparts. This would not only provide train
ing but would ensure that the research was
 
applicable to the needs o:: the LDCs.
 

5. 	Research is required to 8,apt existing technologies,
 
and design new techniques and equipment expressly
 
?or application in develiping countries. Where
 
countries are seeking to build an indigenous
 
capability, may requiro instrumentation Whi'ch
 
is simple to use and maintain, and is rugged

enough to withstand'severe tropical conditions.
 
In other instances, the need is for new approaches
 
to resource detection, monitoring, and management
 
in areas covered by clouds, sand and thick
 
vegetation, or otherwise inaccessible to tra
ditional ground-based or aerial surveys as ,
 
conducted in temperate regions of the world.
 

6. 	Support for new international or regional
 
research and technology institutes - such as
 
regional forestry institutes -- should be
 
examined. Patterned after the IRRI, such.". ,
 
institutions would offer the same flexibili.ty
 
and acceptability by being disassociated frm
 
specific nations or donors.
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7. 	Better linhages with multilaterl agencies

should be sought, although programs need not. 

be carried out exclusively in cooperation
 
-with other donors. Direct linkages with LDC
 
institutions are necessary. However, multi
lateral agencies should, in many instances,
 
take the lead in country programming, and
 
also in working with planning agencies. on
 
overall natural resource program design,
 
particularly in situations where multilateral
 
donors are more acceptable to governments.
 

8. 	The United States should take a stronger 
leadership role in identifying- to counri 
op3ortunities o'. ro ram outions. in the ' 
natural resources sector. Lack of knowledge 
of the natural resource base historically has. 
meant that this sector has suffered in pre
sentations to the LDCs of U.S. capabilities 
and interests within the overall-development 
assistance framework. 

g 	 Development of strong natural resources 
programs and institutions requires dedication 
and tenacity on th art of both the LLCs and 
d Fonors arge to long lague in part t-he time 

eTfween resource expluration and resource 
development, and the length of time required. 
to perceive tangible new benefits from
 
integrated resource management approaches. 
However, once a "critical miass" is'present, 
potential economic contributions by the 
institutions and programs are often dis
proportionately higher than those possible in 
other developmental sectors. 

10. 	 A stud should be made of the economic 
ana -olitica-' aspectS ot a dimin.shing U.S. 
role in the natural resourcs sector as a
resuit of, among. otnor, the-high-_ cost of U.'S 
expertise relativo to other nations (such \s 
Japan,, Germany, Yugoslavia, and France). 
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APPENDL-;' A 

WorkshoDOn.AIDs Role Tn The Natural Resources Field
 
January 21 and 24, 1972.
 

Agenda
 

Friday, January,,21 -- Room Z884, NS 

"orning Topic:-	 Programs and.Perspectives of. US
 
Technical Agencies and Offices
 

9:00- Welcome and Background-- Glenn Schweitzer,
 
S.Director, AID Office of Science and Technology
 

:i 0 "-Chairman's Remarks -- Charles Johnson,
 
AID Consultant
 

9:1 '- Forestry - Clark E.Holscher, Director, 
Division of international Forestry Forest Service, USDA. 

-9:40 Minerals 	 - John Van N. Dorr, Office of 
* . International Geology, U.S. Geological Survey
 

-10:05: - Subsurface Water Resources - George C. Taylor, Jr.,
 
. Chief,-Office of International Activities,

S.Water Resources Division, U.S. Geological Survcy
 

10:30 - Surface Water Resources - E. Kent Bebb, Division of*" Foreign Activities, Bureau of Reclamation 

11:.00 -Desalination - Lucius M. Hale, Director,
 
Office of Engineering, AID
 

11:15 - Energy - John Rixse, Power Division, 
" Office of Engine.ering, AID 

*-11 :40 Integrated Land Management - Jerry 0'Callaghan, Chief 
Division of Cooperative Relations, Bureau of'
 
..Land Management
 

12':05 - Surveys, Mapping andCart'ography - Robert L. Thomson-

Chief, The Engineer Agency for Resources Inventories,
 

. Department of the Army
 

12:30- Lunch
 

Afternoon Topic: Activities,- Plans, and PerspeCtives of
 
*.Interhational. Development Institutions
 

1:'i30 -Oranization of American States -,rk Rogers
 

Director, Office f- Regioi9-- De 1 o13men . 
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2:15.,.Inter-American Development Bank"-
 Clarence M.,Pierce.
 
Senior Program Consltant
 

:00 World Bank Wolf raM, rewe s, pec a I 
Projects Office 
 .pecie.
 

4:00 - General Discussion and Summary, 

.. Monday, Jaiary .24~
- Room.1406, NS
 

0Topic:. 
 The Future Role,of AID inthe 'aturai Resources
 
. .. . ... .
. .atur".
Field 


Discussion-involving AID bureauandoffice
f
 
:representatives 
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APPENDJC 'B
 

q0rkshop On AID's RoleInThe Natural Resources Field
 
January 21, 1972
 

Particip'ants.
 

Charles.-Hlscher, Director, Division of Internatoial Forestr 
Forest Service USDA 

John Van N. Dorr, Office of International Geology,.
 
U.S. Geological Survey: 

George-C. Taylor, Jr., Chief, Office of International Activities,Water Resources Division, U.S. Geoloc-ical.Survey 

ianning, Bureau of Reclamation 
Warrn D. Fairchild, Ass't Commissioner, Resource 


E. Kent Bebb, Division of Foreign Activities, Bureau of Reclamation 

Jerry O'Callaghan, Chief, Division of Cooperative Relations, Bureau 
of Land Management 

Robert L. Thomson, Chief, The Engineer Agency for Resources Inventoies":' 

S.Department of the Army 

Kirk:Rogers, Director, Office of Regional Development 

Clarence M. Pierce, Senior Program Consultant 

Wolfram Drewes, Special Projects Division, World Bank 

Timothy Campbell, Office of Environmental Activities, World-Bank. 

Lucius M. Hale, Director, Office of Engineering, AID 

John Rixse, Power Division, Office of Engineering, AID 

John Eriksson,AID-Bureau for Program and Policy Coordination, 
Policy Development and Analysis 

Mel Schuwiler, AID-Bureau for Program and Policy Coordination-, 
International Assistance Coordination 

James..'Brown,, AID-Bureau for Near East and South Asia, Office oi 
... 'TechnicalSupport 

ilLiam Romig,.AID-Bu*-cau for Near East ahd South Asia, Caoital 
Development and Engiraeering (Water Resources) 
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S4rten.V.gel, AID-Bureau f6r Supporting Assistance, Office ofEngineering 

tdWard. Schiffuin, iAID-Bureau -for Supporting: 'Assistance,: Office. of, 
Tec nical Services 

Barbara Bowie, AID-Bureau for Latin America, -Office*of Development, 
SResources
 

GeorgeW. Lawson" 	 AID-Bureau 'for"Teihnica1 Assist"ance', -Office, of, 
Development Administration 

Glenn Sbhweitzer. AID-Bureau of Technical.Assistance, Office of 

1cience and Tehcnolo'gy 

BillL- ong AID-Bureau of Technical'Assistance,'Officeof Scienlce
, 

and Technology,
 

Charles Johnson. (Chairnan). AID Consultant-

David Adams, AID Consultant 
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NATURAL'RESOURCES. PLANNING AND MANAGEMENT
 

The principal thrust of AID-financed technical

assistance in the natural resources sector should be to

assist developing countries build their own capabilities

to rationally plan and manage the development of
 
indigenous mineral, water, forest, and land resources.
 
Consequently, strengthening developing country institutions
 
and infrastructure 
by providing training opportunities

and high-quality U.S. consultants should be basic objec
tives of programming in this-sector. -Support of research
 
designed to provide new resource management techniques

also deserves high priority. In addition, the United
 
States should be prepared to provide direct assistance in
 
support of priority development projects in areas where
 
it possesses special competence (e.g., water quality

surveys), even though institution-building is not. a major
 
obj ective.
 

With respect to specific subsectors-for concentration,

the Workshop recommended clustering technical assistance 
.
activities in the.natural resources sector into four areas.

The recommendations were-based on a review of suggested
 
priorities which emerged from the Columbia Workshop of
last April and their subsequent regrouping as presented

in an issue paper prepared for-this second workshop. The
 
areas of concentration are:
 

1. Improved exploration and mapping techniques for
upgrading the ability to 
identify and appraise resources
 
while reducing the time and cost involved, such as the
 
:application of remote sensing.
 

2. Improved techniques for managing and onserving
 
resources includingland use planning, techniical bases
 
Tor awariing concessions, and monitoring resource develop
ment.
 

3. Resource protection and rehabilita'tion, including
'pollution monitoring and abatement, natural disaster
 
investigations, land reclamation,.and water and waste
 
management.
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4. Tecluological approaches to increas'ig value
 
added locally to resources, and economic. deveop menitf of;
 
udetilized resources.
 

As the result of discussions *of the proper,focus and
 
scope of these four areas, it was concluded that the sector
 
should be identified as "Natural Resources Planning and
 
Management", which is broadly defined to include resource
 
survey, appraisal, development and protection. Since
 
"environmental planning" should be, and is, an integral
 
part of A.I.D. developmental activities, no useful purpose
 
would be served by according it separate mention in the
 
sector title.
 

The proper institutional status and program priority

for the natural resources sector within the overall A.I.D.
 
framework was identified as an important and yet unresolved
 
issue. It was therefore recommended that a study be under
taken to determine, among others, the importance of natural
 
-resources to country development; special bil.ateral contribu
tions the United States can make in this area; the present

level of emphasis accorded natural resources by A.I.D.; and
 
recommendations on how to strengthen A.I.D. progromming 
in this area if warranted.
 

A series of specific questions was addressed at the
 
Workshop in an attempt to obtain reactions on the appropriate
 
size. and nature of an A.I..D. natural resources program:
 

1. How much emphasis should be accorded natural
 
resourcesT ..
 

The natural resources sector currently appears not to 
be receiving the attention and funding by A.I.D. commensur
ate 'with the importance of natural risources to country 
economic growth. This assertion was based on the fact that 
natural resources undergird industrial and agricultural 
development, and are frequently a primary source of export 
earnings. In addition, growing worldwide environmental 
concerns, including the need for better stewardship of a 
finite natural resource base, has promoted this area in 
the priorities of developing countries as indicated by an' 
increasing number of requests for assistance with the 
managerial aspects of resource development. Other donor 
countries and multilateral institutions.are currently 
giving more attention to this area within their assistance 
programs than is the United States, which -has-a variety iof, 
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highly developed skills 
-- ranging from resource assess
ment and policymaking to professional and technician
 
training --
with which tc make a unique and significant

contribution to country development. Consequently, the
 
importance of U.S. technical assistance in this sector
should be reflected by according it higher and more

independent institutional 
status in the A.I.D. organization
 
than it nvw has.
 

It was noted that the process of creating viable

local institutions which can effectively conduct and
 
manage resource development activities is very complex.
The time involved to train resource managers and staff

for the institutions is far longer than has generally

been recognized in past assistance programs. Earlier
A.I.D. assistance to natural resource agencies in devel

oping countries has in most cases provided only a
rudimentary framework for the institutions. The training
was not continued far enough to develop ffully mature, quali
fied leadership adequate to meet the needs of modern
 
resource development and management. in fact, technologies

and concepts in the natural resources field have advanced
 
so rapidly in recent ye.trs 
that the resource institutions

and technical experts in developing countries have actually

fallen much further behind those in the developed world.
 

2. How can realistic and effective natural resource
 programs beesigned to meet developing country needs
 

Emphasis upon natural resources in country programsshould be more closely related to the potential significance
of the country's resource endowment. Requirements fornatural resources assistance vary from courLLry to country,

depending upon the pierceived resource potential, existing
physical and institut.ional infrastructure for developmentand management of natural resources, and other factors. 
Existing capabilities within A.I.D. missions for identify
ing opportunities and responding to country proposals. in
this field are ver'y limited. In addition, there is nocentral focus in AID/ashington for development ,of integrated
programming in the natural resources field, or to assume
responsibility for reviewing and supporting many proposalsand requests received through Missions or other Federal
agencies. A systematic procedure should be developed forbringing U.S. technical expertise from State and Federa7agencies, universities and industry into the review and 



decision-making prCcesses. Criteria for program develop-.
 
,ment in, the field of natural resources need first -to be
 
more explicitly defined and then an effort made to relate
 
these:criteria to each country's economic development
 
program and'infrastructure. In the design of natural : 
resource programs, particular attention should be paid to,
 
legal, administrative, and socio/cultural facttirs which 
may:constrain achievement of objectives.
 

3. , How can funding arrangements for natural resource
 
activities e aro-ve
 

The increasing sophistication of resource agencies
 
in developing countries is resulting in more complex and 
diversified requests for assistance from A.I.D. Missions.
 
To satisfy these requirements, there is a growing need for
 
short-term services from highly specialized U.S. consul
tants who require relatively modest funding often at
 
irregular intervals and on short netice. It is difficult
 
to provide such services and also to pursue certain targets
of opportunity with high payoff potential- under existing 
AI.D. administrative and funding procedures. A.T.D.
 
needs to develop a quick response capability v~hih 'ill
 
enable Federal agencies and universities to undertahke such
 

"tasks with o m-inim1vn f r rvp 1-r%_ 

4. How can A.I.D._pryograms in the natural resource:; sector 
be m fully integrat dwit -ttse ri±foua;iced b ,-i iTS
lateral agencies, othfe-r I5Titeraf donir~is anF.. vate 
-in 'stry .C 

The type of assistance A.I.D. can provide in suppoI 
of natural resources objectLives should supplement the 
types of help normally provided by multilateral agencies 
and other donor nations. For example, A.I.D. assistance. 
in this sector traditionally has been oriented more toward 
institution development and training than assistance
 
extended by the United Nations and other countries. Since
 resource development programs conducted. by private industry 

rarely involve institution building, the abse2,.cc of an. 
A.I.D. involvement in this sector may create a serious 

.,gap in infrastructure development- and training in-some 
-AID-supported countries. In addition, the United St.,:tes
.has certain unique advanced technolfogies and expertise to
:apply to resource management that are unmatched elsewbIre
.in the world, and consequently has a capacity for making 
.unique and significant contributions even'when other
 
donors are providing assistance.. lIt is therefore recom
.mended that A.I.D. seek an expanded dialogue with other
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-
doiidr countries-and institutionsto provide:a:-better

basis for clarifying joint interests and responsibilities.
 
and identifying possible program 'opportunities, voids
 
Oud redundancies.
 

A suggestion was made that A.I.D. explore possibilities
 
for a closer relationship with multinational agencies and
 
private industry in the conduct of natural resource train
ing programs in the developing countries. While favorably

disposed to this approach, the Workshop rtcognized that in
 
establishing such a relationship with industry, care should
 
be exercised to avoid creating the impression within
 
recipient countries that A.I.D. assistance is a guise to
 
expand the exploitative activities of these firms.
 

It was also noted that resource exploration and
 
development activities by private industry in the develop
ing countries :re producing a vast amount of data pertinent
 
to national resource appraisal and management programs

-which is largely unutilized or underutilized by host
 
country agencies. A.I.D. should give high priority to
 
development of local" capabilities for acquiring and.
 
applying such data wherever possible.
 

/"Natural resources" includes natural products (e.g.,.

minerals, forests, fish, water) Fan7amntiesr situations
 
"(eig., waterfalls, waterways, fertile soils, mountains)

which are assigned value by man as the result.of their-,
 
potential economic or social benefits. The principal'
 
criteria is their potential usability. For purpose of
 
this paper and subsequent consideration of the sector,
 
the only aspects of agriculture, electric power generation,
 
and capital project development (e.g., wat.rways engineer
ing) which will be included are the effects and impacts of
 
these activities on the characture, use,.and management of
 
adjacent lands.or other resources. (See*Natural''Resouces
 
of DeVeloping Countries:' Investijation, Development and
 
Raanol I--i.--son, UN Dept. of Economic,
 

ev. - S7 -A/122, pp. 3-9, 1970.)
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APPENDIX D : - 1' 

• ±(kW' kWFs(YJN . S 'I-COUNTRY DEVELOiMtMIET. 

x."ftatement by' Clark "B. Hols, 
Forest Service - USDU 

.for 

SThie Workshop on AID's Role 
' 	 the Natu'rl Re surces Fi i 

January 21, 1972 

IWORTAHCk OF FORESM RSOUMCES TO DEVEMLPMI T 

'.Even in these days off the greatest human population the world has ever seen, 

29 percent of the earth's surface is still covered by forest. Approxiatelv 

5.2.billion acres of. these forests are found in the developing countries, 

.- 4.5 illioa acres Jn the developed countries'. About half o: the 

sworlds found In the tronical zon'e and nnke up most of theforests arc 

'forests within the developing countries. This.tb.the zone 'where economic 

and technical. assistance is especially needed. 

One of the critice.l problems in the developing d:untries Is.to generate 

-tufficient foreign' exchange to support a growing and stable economy which' 

"all permit them to make investments in their natural resources. Forest 

products are among the fastest growing exports of the developing countries 

asia whole and alie the top export ear'ner In a.number of African and Asian 

ountries. According to an FA0 report,: the :developing countries exported 

U4 280 million of forest products in 1955, US$ 770 mill-on in 1965, and-, 

it: S.s, proeted that the, will export. ,150q,million in 4975 Certi

countries have done. very well' indeed, 'asis shown in table 1. 



ASIA 
Sab .h 
Sarai:k 
Philippines 

Burna 

ThdoneOi& 

Ui.IIlayoia 
Thailand 

AFRICA
 
CcGoo Brazza. 

Gabon 

Ivory Coast 
-han 


Cawrnroon 

C.A.,R. 
Nigeria.

Liberia/2/
Congo, Kinshasa-' 

LATIN AMiICA 
Poagaa2/ 
Hondurz-w 
Brazij. 

NlJicagua 
surinam 

Ecuador 

Colombia 

Guyana. 290 

Chile 


The Importance of Forest Productei/Trade

,forSelected Developing Countries
 

in 1969
 

Percentage
r et Total, Forest Products. 
Imports Exports Trade Exports in Total Fxports 

..... Thousiand USS * . . '.. : .... 1'I1US$VPrcnNllFor
.. • cent
 

850* 123 412 +122 562 170 72.6

438 68 273 
 + 67 835 210 32.5

1 000* 278 000* 
 +277 000 
 965 28.8
 
- .34 755 + 34 755 129 26.91 654 118 800* +117 146 742 16.01 ,880 78 259., + 76 379 i,331 '5.9 

2 585 12 330 + 9 745 711 1.7 

l20* 27. 900 + 27 780 44 634
236 52 355 + 52 119 
 142 36.9

.994' 136 186 +135192 453 30.0
214 41 045 + 40 831 301 13.6
 
738 
 20 975 ,+ 20 237 226 9.3270 2 429 + 2 159 36 6.7
 

1 436 14 454 + 13 018 905 1.6
476 1 463 + 987 191 0.7
189, 3.887 +. -3 698 573 OT 

699 11 364 + 10 665 51 22.3
", 653, 14 891;. +14 238 183. .8.1
1.967 

. 

129 421 +127 454 *2311 5.6564 2,936 29, + 372 155 19 
217 
 4 710 + 493 120* 3,94 230 + 2 

.3 +4 . 230: 183 '2.P3095 7li3906 + 4 81 608 1.3
44 177.- 1.31 121,' "09.554 1. 637 + 1 083 222 0.7
1400 .7. 61Pf + 6 219 1071 .0.1. 

1/Including roundwood, sawnwood, veneer, plyood and-other b PrardroUcts
 

3-/1968
 

y~pulp and paper exzpor-cs: e- *(million 
-Esin'teJE 5 


'40 



I ti~notevrthy that the statistics given in table 1, do not include pulp 

ai4l paper. With the exception'of' few countries such as Chilepuip and 

paper- exports are_.very -minor in the developing countries and mnany ,would 

show a negative forest products trade balance overall because of th6ir need 

to i..port these products. latin America, for example, has 25 percent of the 

world's timber resources, yet in 1965, it hd a iegative.trade,balii'ce of 

forest products, incaluding pulp and paper,_ of US$ 245 million, Pulp !aid 

.paper imports accounted for mosvvof that total. 

Careful study of the tabLe brings out that those countries having a high 

.percentage of forest products in their total exportsare undergoing rapid 

exploitation of their forest resources, but with little or no provision, 

for the management or regeneration of those resources. Forest resources 

are renewable and can be made to produce so lang as man is willing to give 

them proper management. Without proper management, they can be used up and 

destroyed in the same way that a non-renewable resource caz be used up. 

is in the form of basicFurthemore, much of the export from those countries 
ra terial, that is lgs, and the producing country is gaingn no benefit 

from the manufacture of specific forest products from those logs . 

some cases, countries may be better off, in the long run, to leave thei 

forests unexploitd until they can be properly managed, rather than harvest 

them rapidl;y and suffer the damagesp of floods, erosion and extensive.. 

decrease In productivity of the land. 

A comp u oftn o.taining 

Or eveen thousands of-'spec.eS, -ony a few of Whic are well knon'andou.s 

i.e tr6p ica hardwood foreet is m• ': • reds 
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for coimmercial purposes. ICo~monly applied logging techniques olect°nly
 

high-value species and individual trees, making logging costs/high and 

resulting in general degredation of the forest. There is a general lack. 

of.knowledge of species quality, other than those few already well known, 

and of silvicultural management . A great deal of -researoh and study is

required if tropical forests are to be manaaged on a sustained production
 

basis.
 

EVALUATION OF FOREST RESOURCES INDEVELOPING COUNTRYPRIORITIES 

.In the minds of some, particularly those concerned with agricultural 

develoDment, forestry is a competitor for land and an obstacle rather than 

an aid to development. In their minds, forests should be destroyed as 

.something undesirable, but this view is very narrow and has led to 

costly mistakes. In overall .agricultural.and industrial development, the 

presence of forests on watersheds can have a controlling influence on 

micro-climate and the conservation of soil and water as well providinjas 
,.a source of suply of raw materials for agriculture and the econom in 

general. In many countries, the forest is a standing.resource,. already 

.. It can, therefore become a quick,earnergron-and waiting to be harvested. 


of.foreign excharge and contribute to .the'bveralldevelopment of a natior
 

'Among the project!s being supported by the United. Natios Development" -

Program (UNDP) aad executed by the Food' and Agriculture Organ izat ion: (FAO), 

there are currently 325 projects operating in 94 countries,. Of thesi,. MI 

projects (14 percent) are exclusively forestry, located in 43 cournt+es; 

45 percent of the. cotintries 'involved are giving priority to forestry, 
projects. This is particularly significant since only 3 percent of the 
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Regular Prograq btidget of FAO goes to forestry 4nicatng that member
 

countries are giving a much. higher priority to forestry 
in their field
 

programs than is being given by the Organization in its Regular Program.
 

Priorities, of course, vary from region to region and 
country to country, 

but in general it appears that Africa and Southeastern Asia are awakening 

to their forestry opportunities.' With sov.e exceptions, notably Chile 

and Brazil, forestry development in Latin America is lagging. 

POTENTIAL CONTRIBUTIOVIS BY TIM UNlI)ED STATES
 

The United States has the greatest army of technically trained foresters
 

in the world, approximately 25,000 or about one-fourth of the vorld's
 

total. 
These foresters, scattered throughout government agencies,
 
universities, industries 
 etd private conmu.ltants,n as repre.ent a tremendous 

reservoir,of technical knowledge; 
In the Forest Service, U.S. Department 
of Agriculture, there are approximately 6,500 profession foresters managing 

187 million acres of land under the broad principles of multiple use. 
 Y
 

addition, the Forest Service has a program manned by 1.100 scientists,
 
covering all aspects of forestry research, including that at the orld

reno-ned Forest Products Laboratory. Tropical forestry research is being
 

done at the Institute for Tr6pical Foresti in Puerto- Rico and the Institute
 

for Pacific Islands Forestry in Hawaii. 
There are 52 professional forestry 

schools in' the United States and nearly 60 two-year technician schools. 

Some universities have nearly one hundred professors and research fellows 

on their staff. Many ,c these foresters are available for technical 

assistance assignments: to develo-ing countries, and; if cirefully eelectcd 

foi specific assiglyetpjthey can, gre ty ene,,Oit developing, countries.:-. 
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Forestry expertise in the United States is especlly strong in tie aree 

of forest management, which is the weakest link in the chain of forestry' 

development in the developing countries. -The U.S. has great specialization 

in forest survey and inventory, forest watershed management, forest tree... 

improvement, wood utilization, forest, engineering, and forest pathology 

and entomology. The Forest Service, and probably other agencies of 

government as well, is willing to make its people available to assist in 

foreign forestry development. 

SCOPE, FOUS, AND MAGNiTUDE7 OF AID~s ROLE 

There ,are three principal areas where U.S. forestry, can beof great 

assistance to developing countries: 1) identification and evaluation of 

secondary tree species so that more complete utilization of tropical foresta 

is attainable in the tropical forest; 2) research in the funda-entals of 

silvioultur.1 management of the indigeneous tropical forest and plantation 

forests; and.3) the establishment'and strengthening of forestry institutions 

within developing countries so that forest administrations are available 

to govern and control forestry programs, forestry education is available 

at both the professional and technician levels, and so that proper 

relationships and understandings are developed between the professional 

forester, the people and the industry using the resource. In addition,
 

we continue, to support training of bright young men in both academic an6 

practical training in forestry in the United States, where it is not 

possible to get such training within given countries. United States
 

approaches, techniques wnd policies toward forestry problems and o ouortunties 

are unique in the world and should continue to be avail.Wola for forestry 

development. 
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ilesearch is basic to the development O- rorestry in developing countries. 

'Prest management begins-with the harvesting of the trees from the forests 

therefore, it is essential that techniques be sought for the complete 

utilization of the forest in order, to make possible the regeneration of a 

new indigeneous or plantation. forest. Such research should start with the 

needs of industry and be b ilt around the characteristics of the wocds 

.existing in the forests. t.would appear that integrated industries would 

be best where lumber: pulp, particleboard., and plywood could all be 

produced from the forest mixture. This, in turn, would reduce the per

unit costs of the products and efficiently use the transportation systems 

and other infrastructure necessary for forest development. In addition, 

research will increase the body of knowledge of the ecology of tropiceX 

species. 

A center for tropical forestry research located at an already existing 

institution, possibly .in Southearstern Asia, is desperately needed. SucAL 

a center might be financed by a consortium of foundations or other 

institutions and be so organized as to utilize the "pecial facilities 

and talents of other institutions around the world to perform specific 

;items of research. This institute migfit.have a similar structure to 

the Wheat and Rice Institutes located in Mexico and the Philippines. 

It would:be extremely useful to enlist consultants -to ringtoSetfiar 

already existing information on tropical forestry, Into handbooks or guides 

to management. his would require little more than a fu d to pay the _seary 



and travel expenses of the consultant plus the, printing Costs 'o his 

reports. Also, there is, a great need for the translation of text Maj. 

from English, French,. German, aitch and'Swedish into languages .o .the 

developing countries so that the basic principles and .research results, 

of forestry can Ibemore .readily available to forestersB, and studantn 4n 

those Countries. 

ultlateal lAll oretry projects'~s beOreiwed, anid the U.biltrl 

program seek opportunities to support them' U.S.,,bilteral programs 

could be-instituted which would complement and supplement the projects of 

ther. UgPJFAO, cuzrently being carried on or planned for the developing 

countries. 

Support could be given to the struggling forestry schools in developing 

countries, perhaps, by financing the attendance of American students for 

graduate, W0 k, : ithe teach-ind research responsibilities. 

in conclusion, it would.appear that the United States has.greater 

capabilities and opportunities for assisting and supporting the developme.t 

offorestry .resources in the developing countries than most other countries 

ofthe iorld: Mere is a growing need for forest products and forecasts at 

the presen ttimce indicate tta to"grow,the demand will continue Forestry 

offers"many opportunities ' for. strengLhening the economy of developing 

countries as evidenced by. the fact that each developed countryl has a sound 

forest industry based, on, sound forest practices.and sustained producti6n 

same potential exists in developing count'ries, 
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AFFEINIXD.

ROI'OF-,, ERAL RESOURCES IN COL'TRY DEV WlvINTi-

John Van N. Dorr .I 
Office of internation.I Geblo~r 
United States Geologi..:al Survey 

ImPort'ance of: Mineral Resources to Developed Countries. 

Industry, ajrriculture, and social developnent are all closely
 

related to mineral. resoUrces. The coutrse of c'viLizat-on f''-cm the
 

Iearliest days has been conditioned by the devel opment of those resources,
 

Note the use of the terms "stone age", "bonze age "iron age", terms
 

given by archeologists to' the development of eary cu.ltures. Mineral
 

commodities have been articles of trade from the. beginning; copper origi

nating from the Vichigan deposits has been found in Indian remains over 

mnuch of the United States; flint was traded widely in Eurore from the 

earliest days. The Phoenicians got their tin a'rom Cornwall. Spaiish 

and Greek mines were foundations of the Roman Empire. It is unnecessary 

to,belabor this pointexcept to emphasize that internatione-I trade In
 

mineral commodities is even more important for our world civilization.
 

today than it was in the past.
 

A steady supply of mineral commoditie is essential to the developed 

nations; .the USSR is perhaps the only develoed co. t:ry which has-the 

potential of supplying most of the. raw ateri als needed for its industry. 

fromt withn its own borders. our cwn country is forall practical 

purposes totally dependent on.imports for a number of ,essenti&7 mineral 

commodities without which =uch of our industry and manufacturing would 

cease,'"I'Nost'other developed countries, are in a worse position t;han we.
 

r/,Statement presented at' AI2 orklshop-on Natu'ral. Resource.. Jan 21, l972 
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.cause of unprcdictably unstable political conditions, it is to. 

incrcst or '6evo't!: e all -counir"Ies: :o :have availab lter i-

Of s'upplyd,.d most countries, 

effdtts tothis end.- Alternative- sources- of .su p2y need. .h.Zoimplyfinanceial 

control, merely that 'alternative sources be k'"o" and 

.available 

s 0-cs notably Japan',' have- made con-id rab e 

sc that the loss of one source does not becore disastrous.
 

Sc=3 devalopai countries aggressively try to secure so=e political as
 
wellas f±inancial control; this is generally not present U. S. practive.
 

This statement as to the i=portance, of mineral resc3rces to the 

developed countries may seem out of context in this meeting, but i.t is 

intended to show that our own self-interest • is deeply involved -n the 

more a'truistic approach of the rest of this presentation and tat emphasis 

on aiding ineral development isin less developed countries no Ziveaway 

pro-ram and can never bi. reasonably, attacked on that basis. As w: l1 be 

Shown, mineral developmrent is even-more to the benefit of the Devalozing 

CQu .tries. 

Importance of:Minaral Resources to Developing Coutries 

AUthough mineral comodities produced in the Developing Cc'xtries 

re cften locked at by t'hem and y o ters prmaily as ' souice o oreigm 

e~change and governmental revenues, thse are not the only benef:ts 

resulting froli their development and -e:ciloitation'. In the long view 'they: 

are not necessari y the =ost imp-ortint. .The minerals indust brings 

- benefits that zay'be of even. more importance"in Developirn 
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Couties'.,I, shall try -to empfrnsize both. aspects.
 

Data are ,readUly available in.various publications as to the part
 

minerals play*in'the trade balance of many Countries. Bolivia derives
 
about 95 percent of its foreign exchange from the export of mineral
 

products, Zaire, about 65 percent, L about about 75 percent. The table 

attached to the text of this statement lists the part that minerals play 

in the foreign trade of many countries. Some with considerable undeveloped
 

potential are included in this list for contrast; in a decade their 

figures might well be quite different. As startling a change in export 

income from minerals as that experienced by Liberia over the last two decades 

may well take'place for Ecuador. Argentina may become more comparable to 

Brazil, assuming that a rationml political climate for develorment exists. 

* Many other countries not now deriving much econcoic sustenance from 

minerals will probably show verv sianificant increases over the na-yt-ft 

decades. 
: Statistics, on the importance of the minerals industries in the GNP 

of many countries are deceptive in that they include under categoriea. 

other than minerals production such items as steel production and products 

made therefri, as'well as much transportation, etc., even though in many 

cases the railroads and the steel plants would not exist were there not al 

base in minerals production to support them. Such categorization is 

essential from the economist's viewpoint, but it radically downplays the 

importance of the minerals industry in terms of GIP and employment. The 

autanobile industry of Drazil, 95 percent based on national materials, 

produces about 500,000 units a'year; it'would not e dzt rre it not for 

the Steel industry, which in turn would not exist without the geiit ion' 

ore deposits. 
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Mining is eCuw.±jy a. pioneer inaustry; tfle mines are where the 

cre deposits are, not where the population centers are. Inmany cases 

these are located in the less accessible parts of a countryand, to
 

successfully develop the ore deposits, not only means 
 of transportation 

must be built but schools, hospitals, housing, and whole communities mus't 

be provided for the people who develop the ore. Such communities and
 

transportation feailities in turn attract satelite industry and 
commerce 

and agriculture, which in the*course of years become able in many cases 

to stand oa their own feet and may long outlive the ore deposit that was 

tbhe reason for starting the development. The development of the Amapa 

Manganese deposits in 'the rainforest of Brazil is an excellent example;
 

this was carefa1l planned to acj.eve Not all are i'as
these ends. care

fully planned, unfortunately, but the trend is up.
 

It should perhaps be emphasized that in .manyDeveloping Countries
 

the capital costs of developing a mine or oil field routinely include
 

provision of housing and community development. In few of the newer 

mines I have visited in Africa and South America are the savage conditions 

of many of our own older eastern and western mining conmunities duplicated, 

These communities are instead centers 'oflocal education as t6 mndarn 

concepts of living.
 

In 1967 1 had the opportunity to visit 23 African countries on a
 

U*T1
mission to study needs for and progress in providing education and 

training in the minerals industry. The training programs And policies of 

many mining companies were seen firsthand. Three things were impressive,
 

the first was the amount of effort and funds -devoted to.training,Africanse
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mechanical/, devices -in thefr pro~er use and mintenance; the compan " 

programs were usual3r more Ielaborate and better conceived and executed 

than .the Goveriment programs A. classic exoie; from Sputh Amerida, iAs 

that Provided by the' ToquepaU'Jmine in .Peru, .which staffed its'elf vi: th : 
illiterate Indians from',the:Altiplano, trained them in the use of. macnnery, 

educated their cLildren, and moved 10,000 Peruvians into the money ecohomy.;" 

The second was tie effort and funds devoted to training and using. 

indigenous managerial and professional talent. -I. know thatin mary 

cases the same i true in a number .of South Ame..rican countries.,. A

thirdc impressive thing was that a large 'number of the persons trained, 

after a period of work at the mines, left for other Jobs, either self

employed, in the Government, or with other fir=s in urxban areas. Thus 

mines train a-much larger number of persons 'than their roster implies' 

and are. very significant factors in upgrading the himan skills' in the 

countries in" which they operate. 

Mangeri kills-are particularly import-it in Developing 

Countries-and a developing mrining industry fosters them, over a wide range 

of activities., The drive toward employment of natinals in industry so 
prominent in many countries has prodaced much progress' indeed;' the 

Vitoria m inas' railroad'in Brazil, now s taffed 'entirely by Baiians 

and a fine ore: raihad, is. an: example in progressive management that 

most U4. .railrbads should strive to emulate. '.,Engifnee.sand t 'di'ins 

from,-all ,,ove'r the worl visi t •the" large., iron, mines: at t abira ...now 

staffed, entirely by Brnzil nq +n h erve the.. innovations made there, 



C6nWtary -uo some published opinion, I personally look for little if 

any .-.&diminutionof copper production from. Chile after nationalization once 

the break-in problems have been solved, which. will probably take a 

couple of -years, 

An.imprtant.Peature of mineral d?,veloPment acti -it n ,Developng 

Countries -is the base .it.',giyes for introduction of other1 industries. 

.
SThe industries -that ,processl the; raw. materials into. intermediate or 

-finished_ products, such assmelters,J refineries, petrochemical plants, 

and steel plants,,are the, first:to come into being. Then machine6' or 

raw materials needed'in.atheIdeveloping..industry, such. as,'barite mines, 

and processing .plants, cement plants,. the manufacturing .of .truck.: 

rai3road cars, machinery,,, drills of various scrts, .etc.. come into being 

because they hav certain.assured markets and assured raw materials. 

Most African countries ,are too small and undcveloped to have this phase 

import&nt as yet; political adjustments and economic realilm must come 

first. 'i some of,the ,l.arger South American countriesLthis.However, iqvnr 


process is well advanced and-will continue; it is an.essentia). part ol 

the take-off process and the further advanced it is, the:less closely,
 

related,to mineral development,the. process seems.. Nonmetallic minerals,
 

such as limestone, salt, ornamental stone, gems, gpsum, and others, iare 

particularly important in building up iccal, industry. 

Finally, I -would like -,to.,emphasize how.closely mineral.di,elopment, 

should be related to agricultural development. Characeristic of most 

Dtveloping Countries is the lov agricultural productivity, linked _,to io, 

consumption of fertIlizer materials and in many cases to the thoroughly 
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leached nature p publd zed "green",of trop5a' ' s'oiis.i. :The higii 
revolution" depends for su'ccess'inot on2 n special types of fooa piantwa: 

developed i rcentyears, but also on a much increased input of""".. 

fertilizers. 'Maiy he are, of course, basedof' Sfrtilizer. on 'imineral 

products,' titiolhum phosphiatesi , potassi um sals n ietn.Mn 

of these, conmodities are in ample world supp3,' ut"local sources are 

neededif tle green revolution is to be effective' everywhere, for.they 

cannot economically be transported great dista.nces and local sources 

save" fordign exchange 'for other pressing developmental -needs. 

Mneral'inlustry development and the Developing ountries
 

Most- Developing Countries are in the trcpical or subt_,opical zones 

of ,theworld, probabl, because in the humid tropi'cs human subsistence in 

the ecological balance was not difficult and stimulus for development 

caused by uncomfortable environment was-not acute, or, in the .case of 

arid zones,: little surplus for taikeoff existed. •With"the ek-plosidon "o0f 

wants and population during the past two centuries, the ring-f"su1siA. 

tence and custcm has been broken and the tropical world is on the move 

or would like. to be. I -have in my home an axe which I saw made in India

starting with the iron ore being fed into a tiny primit.lve' blast' furnace 

operated,by.-a:goatskin- bellows pull.c1 by a boy, hrbti e stage of 

beating the slag outof 'the 10 ids of metal produced ,".to the stage 

of shaping and.hafting the axe. It is a good axe but.Vidoubt that -Mny, 
more will. be made by this 4000 year-old process,;irwich tWOrroduced 


exes and several arrowheads'in one: day.
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The tropical zones, botharid and,,humid, presen many prblems -in 

develo~ient,, as I do not need to emphasize to you gentlemeni Ishall :not-, 

discuss the political and cultural. problems which, although very. important 

to developnent, are not. my province, but will attempt to sketch the 

physical problems,, different from those encountered in our temperate 

climate, that affect mineral development., 

The most important fact.ors in' the humid tropics are ,those of high. 

average annual t mperature, coupled with high and often seasonal rainfa3Li 

The result of these two environmental circumstances is rapid and deep.. 

destruction of bedrock by weathering writh accelerated solution and removal 

of the more soluble consituents such as calcium, magnesium, potassium, 

sulfide minerals and. a, host of minor elements, and the concentration of 

the resistats such as oxides of aluminum and iron, and of the clay, 

minerals. As a result of.tbiqi process, tropical soils coLmonly are not 

very fertile. They need many additives, to produce bounntifu'1y and have 

poor structure for cultivation.- From the minerals viewpoint, certain 

types of ore, deposits form preferentially in this.environnent, particu,:, 

larly ron ores of soe, types, manganese ores, certain types of nickel 

ores, and aluminum, ore.. These are sur'ficial deposits,: easily found,. and 

in fact are major sources of most of those metas. 

On the other hand, many of.the useful elements occur preferentially 

as sulfide deposits in the earth'.s crust._. Obvious surface manifestations 

of such sulfide. deposits, are. easily gnd rapidly destroyed. under humid 

tropical"conditions andmany methods of. prospc hat are effective 

n. temperate zones are much, less effective or ineffective. in-utro'pical.
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zones. -'iFurthermore, the deep wcatheing"igndo formation 'of cl m er 

,in humid tropical environments* chinges electrical propertiens of te'
 
surficial materia.s and enough research' to fully evalk.ate the effects
 

has not yet been done. The GeolgicalSurvey prepared last imonth fo. 

the Office of Science and Technology of AID aposition paper on the 

state of'the art and needed research in prospE.cting in tropical zones 

andi those who ar,. interested in pursuing this matter further can find 

much m6re detaiJ, in that paper. It is sufficient to emphasize here that 

much basic rese-.rch Is needed to make more eff'ective known and still-to-be

developed prospe 2ting techniques in the tropical areas.. It should also 

be emphasized that deposits of industrial and fertilizer minerals are 

also difficult to find in the tropical enviror,ment and even such simple 

construction materials as sand and gravel or rock suitable for crushing' 

to,make concrete are not easily found in many large areas. The streets 

of Belem, Brazil, were paved with rock imported from Europe. Crushed 
rock in Manaus is brought in from quarries 400 kn away. I should remind 

you that the total. value oi the indus.trial, fertilizer, arid construction 

minerals and mater'ial produced in the world is considerably more than 

that 'of the metals produced. 

Although the arid tropics in many places do not have these problems 

they are most difficult of access and'in many places are covered by 

windblown sand, obscuring rock outcrops and making human subsistence 

precarious. 

The primtay too.L in search for m.neral raw materials Is tne geo.Loglc 

map, for the occurrence of useful, mineral materials' ,is. gcernedbY 

geologic laws. In most tropical areas, because of diffculty~of access 
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and particularly becauseof ,the. deer ZoIX rcovqr,- most: such mapsif 

they exist at all, are .very. generalized.and often inaccurate As
 

discssed in 
 the paper cited above, new modes of arriing a usable
 

-naps have been and are being developed; progress in the science and'.
 

Particularly in 
 -the tool:s avaiable to it. is now explosive. Geologi
 

maps are,useful not only in 
 prospecting but in civil engineering, agri 

culture,. axdmany other. arts based on use and manipulation of the naturai 

.enyironment. However, to make use of these tools.. and..to interpret the 

results they give demands considerable scientific and practi cal..*sophisti

cation and experience. 

In-order to make use of the newer modes of geologic appraisal'in,mthe 
search for deposits of 'useful materials, Developing Cotries need. 

ntrong geological organizations with highly trained scientists and tech

nicians. Many of the smaller countries obviously canot afford to
 

create and maintain-such organizations. Because geology end rineral 

.resources are regional and have little relation to national boundaries,
 

a regional rather than national apprcach 
 to mineral development is the,, 

most logical .if political problems could.be solved. Guinea,Thus Liberia, 

and the Ivory Coast. all share parts of -the same iron ore province. which 

should be explored and developed as a unit rather than piecemeal. Many 

other countries, however, are large enough and are making efforts, some 

notably successful, to. cre'ate such organizations. Among these are-

Brazil, Argentina,. Mxico, Bolivia, Peru, Colombia, Ven.zuela, Guyana, 

Cbile),,Nigeria, the East African republtc, laa' an 

India, Indosesia,, and othcrs,..2.The smaller countries usually have 

s v 
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.W=AOn or poorry organlzecL geoLoglCaL services or contract most of
 

their geological, work 
to expatriates or foreign or international 

organizations. This is particularly prevalent in former French colonies. 

Furthermore, there is a natural d.strust in many Developing 

Countries of the intentions of foreign compeaies anxious to develop 

their minera-l, reEources, a distrust rooted both in ignorance of prospecting 

hazards, techniqes, and needs and also, let ui face it, in some rather 

unscrupulous historic deals and lack of political w-isdom on the part of 

some foreign compaies. If indigenous expertise can be developed in these 

countries, the countries -ill be in the position of negotiating from 

knowledge rather than from ignorance and suspicion vill be greatly allayed. 

The needed research and the needed basic -nformation-gathering 

to mak~e 'Productive the difficult search for min.ral resource.' in the 

Developing Countries must to a large excterit be carried on within the 

Developing Countries. For this reason the Geological Survey, fiffanced 

In large part by AID, has placed prime emvip hasis in its bilateral programs 

on developing indigenous institutions and indigenous expertise. This 

has ranged over the whole ganut from arssista-nce in organizing scientific 

libraries, through topographic mapping, cartographic techniques, analytical 

laboratories, geochemical and geophysical exploratiot, geologic mapping, 

Computerization of gcologLcal data, engineering geoloy, disaster studies 

in cooperation with engineers and construction specialists, volcano 

ctudies, mineral deposit evaluation, and management problems. In early 

years, emphasis was .placed on the more imcdiately urgent aspects, such 

as geologic mapping and mineral deposit appraisal; with the continually 



* increasing capacity of many. of our counterparts, emphasis has/been. 

shifting toward less execution ourselves and more consulting and
 

advising on specific problems. Training programs, both in-country
 

and in the United States, have been basic to the whole program and
 

have paid off handsomely, both in improving host-country capacity an
 

in insuring a continuing exchange of information between our .country and 

thq others, as well as a continuing orientation toward our country, 

The Developing Countries are aware of the importance of'mineral 

production to va-:ying degree and of the importance of developing their 

own expertise and institutions to an even more widely varying degree. 

Here again size and history are of overriding importence, for small 

countries, particularly many of those in West Africa, have had/little 

opportunity to develop, sophistication 'in this field. I shall not soon 

-forget the French mirne I visited in the Ivory .Coast, the manager of 

which, when asked about their training program, answered that indeed 

they did. have a training program, young French student geologists were 

brought in for practical training during their vacations in France. 

Perhaps because of this attitude, the Gce6logical Survey was visited 

recently by the Minister of Mines of that country, who expressed interest 

in training Ivoirians in American universities and securing help from 

'the USGS. 

Many or the smalLer countries, particularly in Arrica, have turned 

to the instItutions, both universities and goverraental, in the original 

colonial powers to plan and execute the geological investigations basic 

to minerals development and also to ,such institutions and others of the 
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a-.ropesn: community for the ictual prospecting work. United 17ations 

or-ganizations, whose costs have been dePrayed to such a large e:xtent 

by this country "und whose technical 7-ersornel is I r e1 Europiu ar 

a.so widely used by these cou-ntries. Because of the predomdnat elY 

"Eun:opesn cperative persorinel, most business und develo-=ent spin-ffs 

go to European companies. 

Little effort is apprently made by such organizati ons to build 

upindigenous institutional expertise, for in =ost cascs thair work iz 

oriented toward other objectives. The average UDP project in 1flnrls 

devotes 5 percent or so of total expenditures (or less) to training of 

indigenous personnel.. Africans are usually the titular heads of local 

.-zitutions; rarely did I see or hear of any W.est African earth sc-an"st, 

theanfield or active ly engaged "n scientific wor]c. USGS experience in 

"3eria 6 us keen insicht into the difficulties involved in deveaon

ing such expertise_ i lso shcors that it is ossible. 

" Xny of the Iarger coutries, on the other hand, seem deter ined 

to ievelop their mineral indistry to the extent possible and at the 

same time to devenlc, their institutions. 'iTurkey, Cola-.bia, and 3:azix" 

:e borrowed consi2 :r-.e sums ftcm AID to defray the expenses of 

wcIkn. with the USGS to develop their capacity; Sauii Arabia is 

zeaxing all the cost of naldng a "-4de-rangini investigaticn of that 
* untr.f, the• Plip ines is negota t loan for futer _. 'al 

resource "nvestigations us-_%. 'both the newz and more co.nVentional 

.s. A cooperative po- with Indonesia 'as been react.vatea. 

o-.,_-- ..ce.-. . -uested re'c,.vation of tne conerative progrm,.K-h 

he U.Z2 in reodogical r.a-ppir, nd minerals exploraton. A .r.-te"_, 

and ~ c proraberia is bein 
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wondupths i~alyear. Bes-id thcutlsmn onedpov
 

responsible officials in Afghanistan,: Iran, Pakista, ibya, Korea
 
Thailand, Yugoslaa, Greece,. Zambia, Mali, Ghana, Ivory Coast, Ethiopia, 

Nigeria," MVeXicO, Costa Rica, Guyana, Argentina, and Peru have requested 

bilateral assistance from the U. S. Geological Survey within the last 

two years; -because of problems of financing and political problems, 

f'ew of these reiluests could be met. Undoubtedly, were funding available 

and were the availability of funds for such help widely known, many
 

more 
requests for assistance inminerals and institutional development
 

vould be receiv..d. In every case that the requesting gountry was an
 

AID country, th-i USGS has been careful to route 
such requests to 

AID channel-, Moreover, th-, USCS has receivr.d a ntber of requests 

-from tN agencies for assistance in our fields of competence and, 

whenever possible, has cooperated with thesq agencies in such fields 

as geothermal power, .geochem-ical prospecting, cartogTaphic work, etc.
 

I have not mentioned the many countries in which work 
on water resources
 

has been requested and carried on
 

The USGS has been severely handicapped by two factors; the first

i the lack of flexibility in financing, as our organization has no 

authority to work overseas on its appropriated funds. Among the myriad 

demands on AID funds, that or mineral resource development is often 

lost in the shuffle despite the fundamental importance of this actirity. 

Secondly, because a number of countries no longer onare the AID listj 

requests for assistance cannot be funded easily although the need for 

geological surveys and mineral development may be acute in order that 
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such'countrien candiversify their economy. Al'ough *ran, for
 

example, derives a notable income'from petroleum, the critical
 

professional mass.needed for diversified mineral development doea
 

not'yet exist within that country.nor is it likely to be developed
 

ithout specific effort frm Outside
 

In.the course of its thirty years of experience in work in
 

70.different developing countries, the Geoloi;ica!. Survey has identified

anumber of funlamental geological problems .cmmon to many of these 

countries. which demand broad-scale research for solution. Solutions 

to these problems would benefit many countries, not just one or two. 

At-the request of the Office of Science and Technology, AID, research
 

•projects on a namber of these problems have teen drawn up and submitted. 

The USGS has invested a considerable waount of .high level scientific 

time in the preparation of these projects. So fax, nothing concrete 

has come out of this and no funding has been made available. We would 

•suggest that research of this type iq an excellent investment for the
 

U. S. Government to make, for results can be applied in many countries 

and solid economic benefits may be expected. Such benefits will be 

both. economic and social in the Developing Countries ca.d the work wil] 

also'assist the supply problems of the more developed countries such 

as our"6wn.' A list of these projects is appended to the text of this 

paper.
 

To summarize, the minerals,industry has much greater potential
 

of assisting the development of the Developing Cotutries than a simple 

glance at the production statistics would suggest; the multiplier 

effect of this pioneering industry can be grest, reaching into foreign 
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eXohange oaJ~ancea, transporir,.ion, inats~ry, agrLCUJ.ure., ana 

eduCation, as well as being very effective in- improving the ultimate 

resource of any country, the, pki11s of the people in it. 

Developing Countries vary widely in their present capacity to.,. 

develop their minerals industry and particularly in their, realization 

:of the potential contribution that the minerals industry can make to 

their progress. Although many have no concept of the importance to 

them of creating the knowledgeable and effecttve institutions which 

.are the foundation of progress in minerals development, many others 

are stri~lhg to create the laboratbries, field teams, geochemical and 

geophysical proCpecting know-how, mapping and cartographic abilities, 

and scientific Inowledge that are the sine qua non of intelligont 

and effective"minerals development. 

The U. S. Geological Survey has worked in. 70 different: countries 

during the past 31 years, and has trained or arranged training for well 

over a thousand men and women from these coutri.es. It has made notable 

contributions to developing the minerals industry of many of these. 

It. fels that it could have bacn more effective if fhmdirg had been 

more regular' flexible, and had not been given on the basis of short-term
 

objectives rather than the long-term effort that is needed in many 

specialized but interrelated fields.
 

The Geological Survey, which .is specifically charged with responsi

bility for knowledge of domestic mineral resources, is keenly aware of 

the present and impending shortages. in certain key mineral conmodity 

resources and of the absolute: necessity of having alternative foreign 

resources on which our country can draw for future needs. Pcesent 
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c dizto deen s on ebcchange, o'coidtes :~ ra 

mtrials:aar~e as necessary'tus and her vloped countries as ny 

"ofbur:woducts are to the%Developing Countries. 
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Percentage of total exports of a country represented by MnerA export. 

(Data from USBM Mineral-, Yearbook except underlined fig'res " 
from K. P. Wang, Minerals and betals in International Trade, 1970) 

Country, '1960 1961 1962.. 1963 1964 1965166 1.967 19681969 

Argentina .,5
 

Aus trala 10 
 25 

Bpolvis 81 -96 9
 

Brazil 9.A '9
 

Canada (/3 of total. exports) ,26 30 28 26
 

Chile .*.89- 83 83'
 

Colombia,6
 

Ecuador 1,8 1.0 

Cab on 14t .50-

Indonesia 50 

Iran (oil) 90 

Jaminca 
 55 

Liberia 50-76 ,75 

libya (ol 25 
1 .1asia ,20
 

New Caledoni'a '95 90: 

Nigeria 15.5; 25 ' 0(15 
increase due to increase.; in -crude 
oil exports). 

Philippines 20 " 



.LU ,W19b2' !19b3l'. t1964'1 1955 16 197 1:968' i96o 

South .. .. .1frica65, 66 : 19(1 c~if gold'e'xcluded)15(ol *0 

excludled,)' 

Sweden 2o 

Thailand20, 

Turkey 10 

Venezuela 95 97 !95 9 
Zaire 1&9 "( . 65 

Zambia 70.' 





APPENDIX D, 3

Ground:4a ter Resources in Country' Developmen," 

by
 

George C'. Taylori,:Jr.
 
U.S. Geological Survey..
 

4.Imprtance oof Ground-Water Resources 
S7 ,. 

1. Groundwater or the water in the saturated rocks of the Earth'.s 
rust that supplies wells and springs is perhaps the most reliable 

source of available fresh water for man's use.,
 

2. Although widely available grou'nd water is more'abundaht and 

ofbtter quality insome areas, than in others owing to the 
;.,egional geologic and hydrologic framework inwhich it occurs. 

3. ' Ground water assumes special importance in the arid and semi. 

arid regions of the developing,world where surface-walter sources 
may be 'absent or-at best unreliable,. In such regions eg.-laly

spaced .wells make possible systematic utilization and management 

of range la.ds for. livestock.production and-permanently established 
pastoral administrative and marketing centers. 

4. Also in arid ':regiois ground-watext development from wells or 

Infiltration galleries may provide the only permanent !source of 
water, for sustained irrigat.,d agriculture as: well as the base 

for the entire local economy.
 

ecause6 ground water is: no:u readi ly- conarilntedb y-isease: 
vectors, modern drilled %wellswith adequate sanitary protective 

- Statement :at AID Workshop on-NaturalRes6urces, Januari".21;:1972 
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'design are favored sources ofclean Water for/villages and _small,
 
d~~~~~~ate' f vrd 6or f 

communities throughout the developing world,
 

6."ven 'in" ation'projects.in developing count-ries
large "ir 


traditionally sustained by diversions fror streams-,ground-water
 

developmenthas taken on major,importanc for~water-10gging and
 

salinity control as well'as-for provision of supplemental 

1pigation supply. 

Ground-water resources 'indeveloping,countrZy prioritie,. 

. Virtually, .allthe :advanced and most of the ."middle-leveiL 

developing countries have6 given high 'priority during the. past
 

twO decades to systematic improveinent and expansion of community 

water supplies drawn very largely from ground-water sources.
 

This'emphasis, of course, stems from efforts to control disease 

vectors; to improve health, sanitation and living conditions in 

the-rural environment; and to check in some measure migration to 

thq citieso I would say that community water .supplyhas been of 

'first priority among the demand's on ground-water resources in 

.most developing countries. 

2. Irrigation from ground-water sources, I would say has generally
 

been of somewhat lower priority,than community water supply. 

Ground water, however, is not everywhere.available in sufficient 

quantity for large -rscaleirrigation requirements. h co.di.ions 

arc. favorable, ,howe er,..a- number of-,developing .countries ,have 



given strong emrphasis.i,to ound-water developr, ent.forii~rigation 

.and increased agricultural-.prdution,: Among..-many notable e>amp3.s 

that: night -be, sited-'.are the Indus--Plains ofWest Pakistan,, the 

Ganges Plains0o India:,. the -coastaI' lii .f...aiwan,-andthe
 

New Valley,in the Western Dese .of Egypt
3~~ ~ 'ADesi i•gprblet 


3. :'Aonsiderable number .of developing countries with semi-arid

'Olmaites but, limited surface-water resources :have given.,important,. 

emph sis to ground-water -developmi - impi'ved rangeland 

management and livestock: production!iand c6llaterally for. stabili-, 

zation of -nomadic. populations ,..Ethiopia- Kenya, Somalia, Sudan.. 

Nigeria and Niger, all ,inthe savannah belt .of Africa are notable,, 

,examples of.countries which ar currently. emphasicing ground

water develop-nent for rangeland management.
 

4i. Ground-water development for industrial and qlunicipal water 

supply has.-received perhaps .the lowest leval of priorityattention 

nrecent. decades. With-progressive., urbanization, -however, there 

will-doubtless",be ,Increasing emphasis: given to,-ground-water:
 

developgmn icoming. years to ,supplementlimited or.,.polluted
-

surface-water resources.
 

Contributions U.S. can make to Ground
-.Water Resour-ces e5;6ient 

'..  /
 

1,".. -TheU.-S.. through.its own bilateral program as Well as through 

the multiiateral agencies has'already contributed duringthe pasti. 

25 years large inputs-of capital develop.ent, aid fo comun ty, 
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'wafer supplies, irrigation projects, rangeland.management,: and
 

municipal water systems based wholly',or :in pa-tl on'-groundwatpe
 

development. At the same time substantialU-S 6tecnical

assistance inputs have.been provided to improve;capabiities:to
 

operation and management of. such projects:.
 

2., Asoone small measure of this effor't, the:Geological Survey.

has provided technical direction and/orsupport to.ground-water, 

investigations and related institutional,development in.,43.countries 

under the U.S, bilateral program during the past. 25 years,.About. 

half these investigations were oriented toward irrigation :devel-, 

o'pment, a third toward communitywater .supply, and the, remainder 

toward more.effective rang~dand utilization.. •The Geological. 

Survey has also provided technical support or consultation on. 

ground-water projects of United.Nations agencies in.5. countries.. 

during the same period.. Currently' there are active grbund-water 

pzojects in some-60 countries under the aegis of .*UN agencies. 

3. In.-many ,ofr:the.:advanced.developing countrins talents: for.,. 

successful--pera1i6n of existing ground-water development, projects: 

have reached the "take 6ff '.-lv'O. In middle: and lower-leYel 

countriesi however, there is still a considerable distance ,to•,i*; 

travel on the road to viability. Nevertheless, I think the time;. 

is. now ripe for U.S. aid programs to shift emphasis away froM 

piecemeal ground-water development for slngle- purpose, objectives 

toward integrated'development for.multiple uses taking into
 



:account..naturq.. ,limits.of gioui.-waterresrvors nd aquifer 
systes.' Much, of course, 'has been and is being don 

/ 
along 

•e.. -- an ' al. 

.thes~e"lins in the water-resources planning of advanceddevelop

Sir'coii les>.iI:think also'there is need to shift th 
 e.mphsis
 

Iacki6'm6re'toward--the.resource itself, namei ,the' physical lio'iMAts
 

of deveojpmenti and away from the resource utilization and
 

economic benefits. 
X" thfs shift does not occur there will be
 

an increasing generation of-problems such as declining water-'.

levels, aquifer depletion, and water-quality -deterioration--4l1
 

.measures.of over-development or misuse.
 

4, There is also a marked need• for bringing.into being hgh

level competence in the management 6f .'entire ground-water'
 

reservoirs 'and aquifer systems rather than just of smaller
 
projects within such systems. Also, ultimately, ground-water
 

development has to be integrated with river basin development to
 

"inspre.optimum utilization of the total water resource. 

5. .Renewed attention needs to-be,,given,to ins 
 tioh building
 
anhd advanced 'training of ground-water management pern
 

phase of the whole deve1opment process has been5 somewhat': no-_'
 

gectedin reent'Years. 
 It needs tobPe'vialize
 

6, The developing, countre need madeto be oreaware Of 'the 

envionmental csts' 'of groun~d -water, de~ielop enE "for' e'cori mi' 
growth, .Protedtion of water quality' in .fresh -waterb',".ife"
 

ystems agai.nst pollution bv Desticides,.herbicdes and:,
 

71
 



7 

fertilizers an agnst eycling irigavaon return and' contam

ination from adjacent ,natural brackish ,o. saline ground water" 
is now becoming inceasingly importat in many advanced devel, 

oping countries. Measures need.to be. taken to insure, aquifer. 
viability .and even restoration of depleted aquifers through. 

artificial recharge techniques appropriate to. local geologic
 

X-ontrols. Optimum use of aquifers and ground-water reservoirs 

needsto be stressed using more advanced techniques of systems
 

analysis, including analog, digitalmathematical, modelling of.
 

relevant geologic, hydrologic and socio-economic parameters'.,
 

Increasing emphasis needs to be given to development of
 
aquifers of marginal yield and water quality as for example in
 

the crystalline rock terrains of peninsular India,. the savannah
 

region of Africa and northeast Brazil.
 

8.. Increasing emphasis should be given, where possible, to the
 

use of-subsurface potential:for regulation 'and':Storageof surpiis
 

surface runoff and to full utilization'of, water resources through 

conrjunctive developmet ,,usfAI and managerpent of both .surface and, 

ground water-in hydrologic basins or regions.: 

7. Much has been done but'a great d more 
 bdoe"
 

if the developing countries are to reap. the benefits of economic 

growth without at the same time suffering.the coStsof envi.rn

mental deterioration.. 
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APPENDIX D-h 

OUTLINE OF REMARKS, JERRY A. O'CALLAGHAN, CHIEF, DIVISION OF COOPERATIVE 
RELATIONS, BUREAU OF LAND MANAGEMENT AT AID WORKSHOP ON: "AID'S ROLE IN 
THE 	 NATURAL RESOURCE FIELD," JANUARY 21, 1972. 

INTEGRATED LAND MANAGEMENT AND LESSER DEVELOPED WORLD 

I.. 	 Introduction 

1., Starting assumption:~ natural resource 1 development has a' lower 
place in technical assistance to lesser developed countries than its 
Intrinsic importance warrants. 

2. 	 Reasons. 

a,. natural resource development viewed as an adjunct to rural 
. development, generally agricultural development. 

b.. 	natural resource development viewed resource by resource,,
 
generally extractively.
 

c. 	lack of institutional base for integrated natural resource 
development. .. 

d. 
lack of awareness of the relevance of the evolution'of 
.:American land use experience. 

-(I) land settlement 

(2) public administration of land use 

(i) on Federal land 

(ii) on private land
 

e.. 	overly technical background of AID missions.
 

f. 	 'rapid turnover in AID missions and attendant disruptions 
-of program continuity. 

g.. 	 summation: lack of a well defined: conceptual focus, for, 
natural resource development. 

/ 	 Zin these remarks I use the description of natural resource in the so-callh 
Arlie House Report, "Workshop on Science and Technology Priorities in
 
International Development." 
 It reads in part: "Natural resources includc. 
natural products (emphasis in original) and amenities or situations 
(emphasis in original) which assigned. . . are values by man as a result 
of their potential economic or social benefits." Integrated land manage
ment is essentially the use of public authority in identifying, assigning
values to products and amenities of natural resource situations, and then 
organizing the funds and manpower to' realize them. 
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II.-, NewCohceptual Approach,* 

1. 	Nature is integrated,
 

2. Approaches'should reflect'this"
 

3:. Institutions should reflect this,
 

4.*.'Using Arlie House definition/see-footnote:.
 

5. 	 Integrated land management, 

a. 	under public authority identifies and assigns VgSiA?. 'C 
delineated areas of land and implements courses acnieve 
the optimum realization of the totality of- the va -.s our. 
time. 

8.. 	 Various means. 

a. government ownership and administration of land.
 

(1) national forest;in the.U.S,
 

(2)'. public lands ".in;the. U.S.
 

b. 	 public authority to regulate land use. 

(1) zoning.
 

(2) land use planning. 

(3) 	 ''regional planning. 

(4)- emergence in U.S. of national land Use planning. 

£ii.._esults from the Integrated Approach. 

1. Early and orderly identifiatioi of values.
 

2.. Early and.orderly assignment of values. I,'
 

3. .	 Opportunity to enhance values by -foresight and. planning 

-
4. 	 Possibility of avoiding or minimizing conflict over "assignment 

of values and uses. 

5.,-	 Truer accounting of. economic. and socialcosts . of - alternative 
ventures,
 



6. 	Channeling,human 6ffort wnere greater possibiitles of economic 

and social benefit can be 'realized. / 

7. 	Possibilities, of a better urban, non-urban balanced.
 

8. 	Possibilities for labor intensive natural resource development,
 
in,countries where unemployment is endemic.
 

9.. 	Preservation of the renewing capabilities ox. ne. Lana.
 

IV. 	Conditions for Success..
 

.1.Political will to end trial and error methodology,
 

2. Willingness to invest capital, owned or-borrowed, in-,long.term.
 
integrated natural resource development often as educated
 
manpower.
 

3. 	Patience.to develop the institutions.
 

4:.Wise 	use of capital liquidated during some, forms of-resource 
development. 

a. 	not used for consumption 

b. 	,,not squandered in'ill conceived endeavors.
 

c. 	possible plowback in form of educated manpower (land grant
 
college idea)
 

V, 	Some- requisites. 

1. 	 Need to meld technology and.. management on delineated areas of land. 

2. 	'Need to create institutions to do this.
 

3. 	 .Careful adaptation to conditions of each lesser, developed country. 

4. 	 Real requisite. 

a. 	indigeneous leaders with technical, administrative, and
 
political skills.
 

b'. 	 Gifford Pinchot as a case in .point', 

5. 	 Pinchot's strategic contributions._ 

.	 dismissa of Idea" that' technicil forest.ry' ,could inly".be, 
introduced at a .higher stage of development. 
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o. 	 appLcaion or a *ruClmentary oegree or technical forestry 
to actual forest lands of what was a lesser developed nation. 

VI. 	 :Outline of Early Action2/ 

1. 	 Reservation of large areas for ultimate integrated-land management:," 

2. 	 Creation of demonstration areas. 

a. 	 applying science and technology .to-a specific.arear of-"land. 

b. 	 providing training arena for,, technical. - administrative..,..: 
leaders. 

c. 	 acting as a matrix for .reinvestment of capital liquidated 
• : 	in extractive:use of natural resources. . .:. 

d. 	 furnishing cadres for, the- further extenSiOn of integrated 

land management as more intensive management is called for 
in the reserved lands

%3..Integrated land management Education Centers in U.S.
 

a. :Emphasis on: training natuial resource managers i.e., those" 
who 	would integrate work of-technical specialists.-


VII,'Later -Actions.
 

is..'As.'supply of professional specialists andmanagers grow!:.,4
 

a4. and: agsigment of values (per AIDS'Arlie.
'identification 


H.ouse definition) i.e., land use planning.
 

,'.b,*
determination of best ownership or administrative'jurisdi'ction.
 

c.-transfer to appropriate ownership or jurisdiction e.g. " 
agricultural land turned over to an agricultural settlement 

.,.,-,.administration for ultimate transfer to farm settlers. 

-d.''"interim management with appropriate degree of integrated
land 	management. 

2., 	 Full'scale integrated land management. 

a. 	as conditions warranted.
 

b. 	 as the institutions available.
 

2/ 	 Although these actions could be adapted to extending land use planning 
and .management using public authority over all kinds of ownership of 'lands 
these actions are predicated upon large blocs of government owned land 
subject to its management in a proprietary capacity. 
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c. 	as the piofe sibt) le!nt: available tomnthe 8ntiuto 

viiif. .'American Biateral involvement. 

1. 	200 years of experience in land settlement and land use.
 

2. 	 Federal government an excellent almost sole source of expertise
in integrated land management og a national. scale because
integrated land use.management has developed pragmatically 
among Federal land management agencies.
 

3.' 	prospective experience under the 	emerging National Land Policy'Act. 
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APYEN])IX D . 

SURFAE WATER R/OURCES 

E. iet Bebb 
"Division 	of Foreign" Aciijies 

Bureau of Reclamation 

Aside from-the air we breathe, wateris the resource most essential
to man!s survival. Water is necessary tP sustain our lives, to-grow

Or crops, to water our livestock, to move our freight and to dispo;e

of waste., It is also used for 8enerating electric power, for manu
.facturing,for air conditioning,. and for many recreitional activities. 
Civilizations have emerged and prospered where water was available and 
declined and disappeared -wherewater was not available or was misued. 
Water is a vital ingredient of a sound economy. 

Rivers and other surface streams or water bodies are the principal
 
sources of water supplies. History shows that the earliest human
 
settlement grew in the proximity of straams and lakes. 
However, because

of population pressure and other circumstances, man is penetrating into
 
previously uninhabited areas.. As many of these areas are arid or semi
arid, especially caretul development and husbandary of water resources 
is essential to transform them into habitable environments. Water is 
not evenly distributed over the globe in a marner to serve man's needs,
at the right place and at the right tne. For these reasons,manmade

facilities are required to alleviate the imbalances.
 

2hroughout time, the harnessing of freshwater has been a prerequisite

for socioeconomic advancement and long-term stability. 
Man, in the
 
thrust for advancement, has turned to and depended upon many of the
 
great rivers of the world as a workable natural resource to satLsfy 
many of his growing needs. And for ages man has sough1t the means and 
technoiogy to control many vast rivers for development of arid land, 
resources to meet a continually growing demand for -electric energy. 

-Today, many rivers have been almost completely controlled by man -
some partially -- fnd some not at all. The people living along the
banks and bottom lands and deltas have learned the natural ways of-.the 
streams. To them,.the reality of a river is immediate and inevitable..
 
During the wet season, the bottom land and delta areas are flooded
 

After therainy season has passed, another picture presents itselfj.
Walter fast becomes as scarce.as it was plentiful. ,inmany years not(
enough water can be impounded to assure the production ot crops. ,
During these years the fields are dry and barely enough crops are
 
harvested to provide food for the people, the grass dries up and live
stock becomes thin from lack of food. .But,ieven in the driest yae:S,'
 

ld tatement at AID Workshop on Natural'Resources , January 1972. 
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[many rivers and their tributaries flow past and through parched
 
,lands carrying sufficient water to relieve, in large measure, the
 
'searing drought. Without manmade development, none of the water can
 
be used to quench the thirst of the land except for smill patches

along the banks uhere water can be carried by hand or diverted with
 
small river pumps.
 

LDC Problems re the Planning, Development, and Management of
 
Surface Water'Resources
 

LDC's know tie results of uncontrolled surface,.water. However, they 
frequently think of uncontrolled surface water as"a threat rather than 
.asa potentially beneficial resource. Mhus, only .part of the problem 
of) impressing the LDC' s of. the importance of developing surface water. 
resources hasbeen accomplished. Educational and public information 
programs are needed to apprise their leaders as to che development 
possibilitLies of their country with controlled water versus the known
 
hazards and their uncertainty without such control (flood, food short
,ee,loss of life, property damage, etc.).*
 

LDC's must be convinced of the Jmportance of'strong leadership,
 
organization, and troining of technical and manaaerial personnel to
 
ensure uniformly high standards of basic data collection, multi-'
 
objective as well as multiDurpose planning for whole river basins, and
 
effective consideration o. -vironmental factors. They must be con-
'rinced of the requirement good and continuing surface water
 
inventory and eventual conttrl if economic development is to take.
plaze, 

Often, LDC's are not aware of means for obtaining assistance for 
necessary-water resources data collection manpower' training,-develop
mentplanning, construction, ;.and the eventual project operation, 
maintenance, and management,.,There needs to be much clearer 
understauding of the opportunities for loans, technical assistance, 
and management assistance under the AID.program. 

All' too'often the long-term benefits of well planned water resource,
 
development are riot recognized. The necessity.for the consideration
 
of national, regional and local needs in water use planning, the time
 
of negotiation for monies wich which to plan and construct feasible 
projects, the actual time of construction, and the manpower training 
time:'involved to develop counterpart planners and management 
F-ecialists who will: carry on the work, must be taken.into acco.rMnt. 
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Frequenitly,;LDC,s need'-to be 'made aware of the possibility for, 'and "
 

,the adirantages to be derived from, cooperative development of inter 
national streams.' .The concept of .jdint development and responsibility 
for efficient utilization of the water resources may radically alter 
existing relationships with adjoiing countries, and may require.
 
negotiation 'of international treaties and agreements'.
 

The need-for training:',middle management" technical. and subproressionai
 
personnel, concurrently.with more advanced professional and academic
 
training is often overlooked. Too frequently exaggerated emphasis is
 "
 
placed by LDC's on "degree oriented" progr ms when what is really
 
needed is nondegree practical training which will provide the manpower
 
,that can execute the development plans of the professionals.
 

AIDts Potential to Assist LDC's
 

Under its basic legislation, AID has the authority to call upon.and-'
 
'
integrate the expertise of all government agencies on a reimbursable
 

basis.* Under the mantle of the Department of State, it can and has
 
established missions in the LDCts which work directly vi th counterpart 
government officials and which can observe and evaluate country needs,
 
firsthand. Staffing of these missi.ons could and frequantly does
 
includc specialists familiar with the surface water resource problems
 
of 'the country. It is essential that noT only diplomatic and adminis
•tratively trained personnel be-involved in plans for technical assist
ance but that technical personnel experienced in the problems of the. 
dollection and evaluation of data. and comprehensive water resource 
planning be included in any negotiations. This is. particularly -true 
in the. matter of training LDC p-..onnc wh,o will eventually take over 
the responsibility for their cuuntry's water resource development. 

AID has access to and could utilize, to a great degree, informational,
 
teams from the USIA who could assist in the preparation of pictorial 
information which can trans~enU any language barrier and can spark the 
curiosity and interest of responsible officials in the LDC's in .the 
potential of their surface water resources. 

Any development plan, whether ir be.for surface water 6r minerals,
 
should be based on a master plan with'cstablished timp frames and
 
clearly established goals to be accomplished. Preparation of' such a 
plani for water resource development in LDC's could be assembled in a 
relatively short'period by qualified and experidnced planners. Such, 
expertise is avlilable rithin our 'government and should be utilized' 
in the very early stages of mission operation.
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Along with the pictorial information presented, there is an acute
 
need for high level LDC government officials to witness, firsthand4
 
the.actual accomplishments of good water resource planning3 
on an appro
.priate scale which will be challenging but not overwhelming. This would
 
involve physi.cal visits to projects in the United States.and inother
 
developed countri 
3 wherein they could relate to their own.country's
 
problems.
 

Reclamation's Potential Assistance to AID in Water Resource
 
Development in the LDC's
 

,*As'part of its original mission, the Bureau of Reclamation has worked
 
closely with the Geological Survey in the collection and interpretation

of basic data on available surface water; we have conducted field investi
gations 
to determine suitability of lands for irrigation;.made surveys to
 
locate engineeringly feasible storage sites; prepared engineering and
 
economic feasibility studies to provide the Congress with information on
 
which it could make reliable judgments as to the need for' and potential

•of, the water resource development; developed farm budgets for each
 
potential project to provide reliable information on the cost of producing
 
crops, anticipated yields, market value of crops produced, and the grosr

and net income which the project water user can expect to receive while
 
-paying his sharn of the project costs; 
...igned and constructed
 
engineering features associated with the projects; and ensured that the
 
constructed projects were operated and maintained so as 
to protect the
 
Federal investment in the project and that the water users or project

beneficiaries inherited economically sound, efficiently operated
 
projects'.
 

Over the years, a staff of trained specialists in all fields related 
to water resource development has been established at our.Engineering and 
Research Center and at other locations in the West. * Our operations within 
the United States are limited to the 17 contigious western states which 
have a problem of unreliabl and inadequate water supply during the 
'crop producing season. This area is divided into 7 regions, based on. 
river basin drainage, each 'region being administeree ,by a regional office 
and such planning and construction offices'as are required for current 
work. At the present time there'are about 8,800 specialists employed by

the Bureau from whom AID could draw needed expertise. The area in which
 
we believe we could particularly conzribute is that of multiobjective,.
multipurpose river basin planning, wherein all 
available water resources
 
are 
considered for development utilizing ecomtomic and engineering feasi
bilitystudies, weighted by environmental considerations, to evolve
 
projects which will best meet the LDC's short and long term needs.
 
.Reclamationexperience, enhanced by improved and streamlined planning 
-procedures, put us in a position to.perform' this work .quickly and at 
minimum cost. 
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0ur work in the undeveloped and sparsely settled western states has
 
counterpart in AID's work with LDC's. Projects which we propbse must
 
have the support and backing of the water users and we must, therefore,

assemble appropriate.data and information which will convince local$
 
state and Federal authorities of the necessity for and the
 
desirability of the project.
 

In the past, we have worked'closely with AID in providing tethnical
 
teams to perform water resource planning studies in some 50 LDCts. Also, 
we have made specialists from other related fields available upon
 
zequest for short-term overseas assignments. 

An equally important area of past and potential assistance to AID les 
in our training of foreign personnel in this country in the various tech
nical fields related to water resource development by means of practical,

on-the-job 'training, tailored to meet individual requirements. Periods 
of training may vary from a few months to a year. While the majority 
of programs have been c6nducted for professional personnel (i.e. graduate

engineers, economists, agronoists, etc.), we have :onducted training for 
many subprofessionals. We have a few selecred courses of formal 
instruction for car own personnel., which may be attended by trairees;
however, most of our trtaining is accomplisned by having the trainee -V:r 
directly with men experienced in the technical fields in which he is to 
acquire skills.
 

In summary, the Bureau of Reclamation looks forward to continuing 
to lend valuable, prompt, and efficient support to AID and the LDC's,
particularly, in the early stages of water resource planning and develop
ment,_ up to and including the preparation of engineering and economic 
feasibility studies.. We also believe that typeour of practical,
in-service training Is peculiarly suited to meet the needs of many 
LDCts which must develop or increase the expertise of their own
 
technical., professional and subprofessional. personnel to effectively
 
carry on the resource deve!76pment work financed under AID or other 
sponsorship.
 





APPENDIX,D:" 6
 

ENERGY,-

Mr 0 John Rixie. , . P'ower bivision. 
A2ED Office of Egineering 

'e are interested in energy because it is essential to'a nationY growth. 

"BUT, 'we mu'st dlVefurther becaus-e there Are tt;fc major types of energy 
raw and processed. How we look at the developrent of these two types**of.
:energy and how we look at the role of these tvo in a country's develp.ant 
can be, and I feel are, quite different. I would suggest that energy as a 
natural resource development and energy as a tool of economic, social, 
cultural and political development are quite different. 

Let's .tach of us weigh these matters from scratch and then ask outselves, 
so.e questions, the answers to which will lead us, not our predelictions.-

Ra Enery . Processed Energy
 

solar 
fossil-coal, .lignite

Petroleum, gas 
nuclear - uranium, throiumi .etc'. 

steari,hot air (gas)
charcoal, coke 
refined oils, gasoline,
hot metals (fluid) 

kerosen 

animal wastes electricity (electrical) 
vegetable wastes, mechanical 
wood Briquets 
water 
human 
geothermal. 

First I would submit that raw.energy is a "natural resource," and that,

processed energy is a "resource" and that they must be treated.separately,
 
yet, can be studied or evaluated simultaneously in conjunction with a
 
country's over-all developm-ent needs, potential and plans. Hence we try
 
to stress "Energy Studies."
 

On the other-hand, since this workshop deals 'with natural resources1
 
let!s look at raw energy. Here we find several groupi.ngs.
 

First isthat of low cost, readily available onergy, e.g., human,

wood, 'animal wastes, vegetable wastes and to some limited degree water.
 

Second-is that requiring major capital investment and not readily
 
available; and which
 

I/ Statement at;AID Workshop on Natural Reso=ces, Ja-nuary 1972
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(a) must "economicilocally, e.g. water, lignite 

(b may.be used locally, 'but owing to the high'world value and
high capital. requirementis most: usually exported, e.g., coal , petroleum


.and gas.
 

Third is that requirin'g continuing research and technological development, and substantial capital, with high world value, hence ismost usually
•exportedi-e.g., nuclear material., 

Fourth is that requiring continuing research and extensive .capital, yetmust be used locally, e.g., solar and geothermal, 

Of these it is to be noted that the most dominant are the raw energy naturalresources in the second and third groupings. These are'the ones which the
LDC's must be dependent upon for the next several decades. These are the same resources which are involved in the so-called exploitation of a develop
ing country for which it receives capital and which may or, may not be bene-..
ficial to tie country's development. 

Concerning solar and geothermal energy there are active programs underway,

with geothermal being attractive enought that it attracts..private risk capital
 

Now as to the questions which must be asked. 

.(I), A-1hat is the energy potential (y types) of..an LDC? 

(2)J What is the energy need of the LDC? 

(3) fow well do these match- Energy Evaluation 

(4)~ Wi I veIopment of the. raw energy (natural- resource) benefit 
mostly the LDC or the developed country?. 
What the( W are economic, -cultural, social and po itical needs"
of the LDC and how. would development of its raw energy resources 
meet those needs? 

There are ways at getting.at these questions in the context of a country,
a-region, the world, but they must take into account a substantial numberof conflicting factors. This a stimuliis of the Woild Energy Confe1'enceand might lend'itself to more intensive, consideration under its auspices
or .to a more limited degree-by A.-I.D.-financed Energy Studies, as we have 
done.
 

In closing, most if not all LDCs .are able to met their energy requirements
without new or majk" innovations or exploitation of-their present-raw energyresources, prirnar .,ybecause proces-sed erierpy 0;. eronomically, available,
requiring, primarily, capital for utilization. 
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iPPENDIX D - 7 

A=IVITIES OF THE INTER-AERICAN DE'.'s_,Or u, R-ANUK
a 
:Ff ATED TO NATURAL RESOURCES -: 

-Mr. Clarence M. Pierce
 
Office of the Program Advisor
 

The amount of time assigned tQ the remarks concerning/the .Inter-


American Development Bank has been very generous. I seriously doubt
 
i , 
ti. ; -. • ¢ - , ,
 ' 9/ 

whether I can' usefully provide information which -would require 45 

minutes'to express.
 

From the title"of the,-work .group in.the communication .from'Mr. Lng,
 

Iassume ,that the ',iniforniationi: yo aold. like, to, have involves woprs 

1.Ativities of the Inter-American-Development Bank (to which I will 

refer hereinafter,as 'DB" o0r "Bank"). in development and expici. 

tation of natural resources by lending and technical assIstascei 

Bank policies and programs for the conservation of natural re-,

sources of member countries.
 

A'a'financi&2 institution,' 1DB is concerned with development loans 

:to -desigedimprove the economy: and social development of mem'ber coun-.' 

tries.., erly all of the loans may depend upon use.of natural resource

.in one fo.m"or another.' A recent survey of loan projects in ,the Bank' S 

pipeline as of September. 1971 estimates that 31% have a high impact 

potential in resource development or use, -and.-'~ have an indirect or 

modest impact.: n1y 13% of the loans. are: estimated. to have :no' &izect 

or ,indirect natural resources involvement. 

_'RDB classifies itsloans-by sectors ahich,! for, the mot',paet, are 

.notidentified directly to, any rticulat res oonent.i,For 

'example,. the sector of Agriculture involves. a number of resourcs-.. 

*Inciuding lan4,a rrig on) foresry and sh s '.h 

1/ Statement at the D Workshop on Natural Resources ...ur 21 ."972'.' 
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sector of undusty and Mining inio1es a'.complex of natlura resources 

asdoes Electric Power. Water sup'py'and sewerage .systems are "not, 

limited exclusively to wa',r and ,tse of water but are related as well 

to the whole problem of urban dezrelopment and pollution controls. I am 

srine that these classifications; of -sectorsa e well known todyou and.that 

it 3s unnecessary, to elaborate further.' However, the use of broad. 

sectors as a means of classification makes it difficult to present' any" 

acotirate statistics on' the specific ';atural "resources, involved and the,

impact of ',the*,loans concerned.-on; the usel of such resources.. "
 

" With the above qualifications, the lending of the Bank in ca1 n 

1971, .by sectors,.was as follows: . 

LENDING 1 CALENDAR 1971 

Sector . Millions of US$. 

Agriculture 
Transportation a.d Co municat 
Industry and Mining 
Electric Power 
Water Supply and Sewage Syste
-UrbanDevelopment and Housing 
Education 
'Tourism 
.Preinvestment 
Export Financing -
Technical Assistance 

ion:. 

ms. 
... 

93.22 
170.20 
'53.65 
146.20 

W700 
7 50. 

62.50 
23.90, 
X5:40 
23.64. 
6.0 

Total: .. 659.21 

Accumulated. total.196O through' g1971: $i44.745 A (approx.) 

As previously indicated, the Impact of these loans on specific

natural' resources involved with respec to their.,use an4' effect, is 

very difficult to present accurately without, a.: detailed analysis of 

Y/ The figures are provisional,. Subject to adjustment. .Final figures 
will, be reported -in the official Report of the Bank for fiscal 1971 
The Bank uses a calendar year as,,its fiscal, year,) 



each loai The cracy ofsuqh an: alysis inihtbealso.q o 

The answer to the- second.question is very simple to express. As of 

yet the Bank has no formal policy or policies with respect to overall 

Concern about conservation of natural resources and environmental protec 

tion. This is not to say that the Bank does not have a concern in this 

field. ,The Ban2: has acted to take into account conservation of specific 

natural resources within particular loan projects which have included. 

the'additional.cost as -Lsocial expense for proper protection of the
 

natural resources involved or of the environment.
 

Recently the Bank contracted a consultant to try to organize infor

mation about this problem ii the Bank so that some constructive steps 

"could be taken to develop standards and guidelines which would assur'e 

more effective protection -of use of natural resources and of the environ

ment. ,.-The consultant is Mr. John Camp *ho is at present a consultant of 

the Robkefeller Brothers. He has prepared a draft report on which I have 

daMn heavily for these remarks:
 
ItFrom a rather 
cursor- review of the Benk' s operations with eco

nomists and technical specialists, it was -found that there is a general 

awareness and concern for the environmental, aspects of their speciality 

areas., There seems.to be little question that.pollution control devices 

Are, considered a -part of sound planning for a particular industry, that. 

highW'ay,design and location takes into account measures to control 

erosionand provide adequate drainge, and that the most appropriate 

treatment methods are used in establishing sewerage systems. There i's 

http:seems.to


also. recogniition that perhaps present guidelines or criteria used to 

plan and analyze the feasibility.of loan projects could be expanded to 

include environmental conside._tions. The conclusion is reached that' 

while directly related environmental aspects of loan projectsnmay'be: 

given adequate attention, there is / still a need for taking into account 

broader environmental considerations such as ecological factors in 

opening up new land areas with roads, industrial location -in relation 

to population centers which involves,: uban planning,, and in the case of 

sewerage systems, for example, the projected use of waterways into which" 

treated effluent will be discharged." This is a .reflection of the need
 

to evaluate the social costs and benefits of projects, including their
 

favorabie and unfavorable Impact on the environment.'
 

.Withinthe Bank at 'present here,is nofb'mal analysis. of proposed 

-iOjects to assess their impact'on the environment.: This type of -re 

view has depended upbn.th particular project"abalyst*in*the spe'cialized 

fields for action. Mr. Camp has recommended that there be a staff re. 

-view of all projects' designed to evaluate their environmental impact 

prior to submission for formal approval. I understand that this recom-

Amendation is similar to the process presently ii effect at the lBM 

,Project appraisal does, not supplythe'ehttire:answer to the.problem 

presented by the impact of lending in developing Countries."I-A is not 

possible to impose arbitrarily st:da'rds which are "n6ui-Aerstoodor 

accepted in developing countries. 'It-i,'clear thatIthose workingin 

the inter-American field know that,there is a * wide rangde of opinion-
-',
 

regarding the need for control of'natural''resources and protec. ,n of 

The inter-American Development Bank and the Environment.- Suggested 

Policy and Strategy, John Camp." Draft of December 1971. 

so
 

http:feasibility.of


the environment. In addit.n, -tereto. this is. the :question about" 

whether the social costof .protection ofI natural resources and-the 

environment should be borne entirely by, the developing 'countries. ,his 

situation indicates the need for the develoment of or agreement onaO 

development strategywhich hopefully will emerge -from thq U,N.. Conference 

scheduled for Stock.--lh for this year.. The remaining. task will be then 

to try to relate the national development programs and the projects as. 

proposed by. the developing countrieu to such a strategy. The methods, 
by which the-additional cost of the protection.devices incorporated in 

such programs and projects may be.financed kill be the concern of the
 

goermnts of both the, developed'and' developingM countries and the
 

financing, organizations conside ing the prbjeIcts involved.
 

As in any institution, there are'a variety of viewpoints within the 

Bank. on this subject.. The report of Mr., Camp will be useful -in attempt

ling to develop a consensus on major points and hopefully result in the' 

.administrative changes which will. permit the IDB td cope in a more 

effective manner. As a-personal opinion, I.would expect that IDB will 

continue to improve the. standards and gdiidelines for specific projects. 

:involving natural resources and .environmeniral-protection such as: 

Forestry,.Fisheries, Irrigation, Hydraulic projects .with particular 

reference to dams and reservoirs, Urban Development projects including 

water and sewerage, Mining and Industrial projects,. and Colonization azid 

Ararian Reform projects., The objective of thesecontinued efforts will 

be; to-imrove. the' standards, for projects for these types of activities 

so as to build in safeguards, for use of natural resources and protection 

of environment. 
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Th'Bed k 'has mde. ioas 'Which contain provisions for .researcn i" 
:,L x, of those loans.' Also a considerable 6f the technicalfooion 

asisane uns f heBakhav been expended for making -the results 

'of research available to member countries through t'aining and distri

bUtion of, informAioA'.It"is anticipated that the Bank' will becoMe:' 

even 	moreLactive .insupporb of research as a means of developing' a 

consciousness of'the 'need f r conservation of natu resources ,and" 

protectiotnes of the ht0'i"vironment. 

The list of such activities is too long to detail here. Also, Sup

port of research has been applied to different aspects. For ex le., in 

t.he fieid of agriculture,, it has covered the following types of activities: 

1. 	 loans which included research-components for agricUltural. 

research institutions involving training of staff (vocational 

as well as fellowships for graduate training),- equipment for 

research, technical libraries, etc. 

2. 	 Support of internation&l- research ceniers. 

3. 	 Srey of national research.centers as, to their fields 6f' 

specialization -and requirements and capabilities.' 

k. 	 Suiport of research in-basic food crops needed f6r better 

nutrition in member countries..L 

5. 	 Support of research in technological paqkages which will,permit' 

application .of modern agricultural technology.by marginal fermerse. 
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Program 
of the 

Office of Regional Development
 

General Secretariat 
Organization of American States 

-F Ai 

C "C S 

Washington, D.C. 





-fal Development ;(ORD)' of ! the-'Executive, Secrtifat, 
for Economic and Social!Affairs of the Organiztionof rerian; States' 's' 

established in November 1969 as an expansiond of the ff'or -

mer Natural Resources'. Unit of- the Department',of 'Economc Affairs." The re

sponsibility of the Of f).ce includes supervision%of two majo trainig cen

ters: the Inter-American Center for the Fomulation and Evaluation of
 

Development Projects (CETREDE) and the Inter-Americ n Center for the Inte

gral.Development of Land and Water Resources (CIDIAT).
 

Between field and headquarters 2personnel0,'the ORD has a'staff 6f "95 

persons comprised of specialists in soils; geology,'forestry, hydrology 

*and hydrogeology, civi'and ':hydraulic -engineering., geography, economics 

(agricultural, industrial and regional), and regional planning, 
as well
 

as technical support personnel. More than half of these experts are sta

tioned in Latin American countries; nonetheless, a technical nucleus of 

experts representing the various disciplines of the ORD operates out of 

the headquartersoffice in Washington, D.C. The ORD's staff functions 

on a budget of approximately $ 2 000 000 per year; in addition, some 

$ 750.000 is provided annually by national counterpart financing to field 

activities •and: training centers.' 
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OBJECTIVES
 

The basic objective of the Office of Regional Developmeit is to. 

'coi4 rate.,w t hebe spahd in thize 

ecozionic , and- srOa dev aopent.of articula rgins; .oe.T4se
 
regions ;ay who ., tained.ithi, one countryor may *include. area
reg pnsRa*beA" ' .t"h .. ... '"j~ni ,a "

of:: 9yeFa4 countries that have agreed sto cQoperate. and:',coordinate thei 

efforts for the purpose,f mutual,4dvelopmeut, 

More specifically, the Office is dedicated to providing assistance 

in: 

-survey and evaluation of physical resources 

f ou ation'and eyalution rOfdevelopment.tprojects 

-regional deve1opqqnt planning 
rational in egra ed management.of 'natural.,resouceE 

Upon request from a member state, the ortice provides technical 

assistance, advisory services, and training. to help national and local 

agencies to: 

des'ign, and execute studies in these fields 

develop the institutional capability to conduct the.studies 

themselves' 

The .balance between these task oriented.and institution-building activities 

depends in: part on the neeids and €capabilities of the counterpart a ency 

and', the, of, the project .,:urgencyi 
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: STRUCTURE 

The General Secretariat of the Organization of American States is 

divided into two executive secretariats-,'the,,Executive Secretariat for 

Economic and Social Affairs and the Executive .Secretariat for Educational, 

Scientific, and Cultural Affairs.-- and two ,hssistant secretariats,-,-the 

Secretariat for'Technical Cooperation and the Secretariat for ManAgement 

The .Office of Regional Development is a division of the Executive Secre

tariat for Econnic aud Social Affairs; o hr major units 'of the Executive 

Secretariat are the Departments of Economic,Affairs, Social Affairs, and
 

•Statistics.
 

The ,program ofthe Office 6 RegionalDevelopment is executed by 

three geographical divisions that are resppnsible for guiding the program's 

technical assistance activities in the member states: Div.soni - So uth 

mica Andean Regio;UDivision II - Southn merica, Atlantic, Region;.and 

Division III - Central Am,.rica and the Caribbean (See Figure I). 

The geographical division system assumes that a sufficiently large 

group of Wijh"gFe' professo 's.is.a aea 'headquarters de 

.apermanent interdisciplinary team competent in the major disciplines .ui

volvecd, in: the,.work of the Office. This .,team;iparticipates in planning, andi,, 

managent of"tiie -wide-ranging- activities of the. regional development pro

gram Headquarters personnel are .dministratively assigned to individual
 

divisions, b iactice frequentiy •work tdetiib ".as field teams car" yi 
out specific in ifial missions' 

The inter-American centers under the jurisdiction of the Office are
 
tsupevse~yd n~hy~ ocateatiiDivision in,;,nch, ,leyare.k geogrpj4 41y,,I, 

'
in Division I and CETREDE in.Division'II,.
 

The three divisions are assisted at headquarters by,a; technical ,.support
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ORGANIZATIONAL CHART:.
,,"OFFICE OF REGIONAL DEVELOPMENT 
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(An~degon (1El~ 

97 
M1~t#R CIDIA t 4ER 

11) Inter-American Center for te (2) Inter-American Center for Formis. (3), Special Training ProgramIntegral Development of Lahid and lation and Evaluation of Develop-Water Resources ment Projects 

Figure 1: 



group ~whichprovides carogra.h~c" andpublication services-and by an adminis 

1trative support: group, both under the supervision of a Special Assistant 

for, Managemn.' Special Assant for Training Coordination advises 
the Director. n matters of training policy, develops new training programs,
 

andpro~Vided liaison with training facilities outside of the ORD." ' A Tech
nical Secretariat for Specialied Conferences provides support to the
 

Inter-American Committee on the Alliance 'fkor Progress (ClAP)'and to Pan 

American: congresses dealing with highways, ports, and telecommunications. 

A. special featue of the ORD is the Policy Committee, consisting of 

the Director, hils Aviser, the Division Directors, and the Special Assis

tants fot Managewent and Training. The Coiitte'e advises in the formula
tion of office policy, assists the Director in the preparation of the 

program-budget, evaluates requests for assistance from the member states, 

approves' the work plansof technical assistance missions and the training 

centers 'CIDIAT and CETREDE, and generally maintains coordination of office 

activities. In its activities, the Policy Committee strongly reinforces 

the horizontal interactions within theprogram. of regional, development 

which are required to maintain its integrated inter-disciplinary focus.
 



;PROGRAM AND ACTIMTIES
 

Virtually every large technical assistance projec4involvqs some
 

aspect of the fourmajor thrusts of the Office: 
 resource survey, project 
formulation,' regonal planning,.and resolurce management. In the following 

descriptions of the activities of the ORD, a given project may be.indicated 

under several categories but is described under the,one that was the most 

important component of the project. 

Figure 2 is a tabular. summary of the natuie of activities of the ORD 
(and the former Natural Resources Unit), pist and present, indicating the
 

relationships of technical assistance to training an 
 citing examples of
 

technical assistance missions in each field of 6ndeavor. -Representative
 

examples of completed technical assistance missions are described below and
 

summarized graphically in Figure 3, while current technical assistance is
 
described: in the next secti6n. 
The related traininR activities are described
 

in detail ina subsequent section.
 

SURVEY AND:EVALUATION dF 1flY~iCAjL AESOURCES. 

1. Planning, execution and supervision of surveys of physical resources
including infrastructural factors such as transport, telecommunica
tions, energy, etc.
 

2. Identification of specific development projects
 

3. Preparation and execution of cadastral surveys
 

4. Establishment of modern documentation practices for: 
 utilization

and dissemination of existing data; systematization of data forth
coming from remote sensing
 

B. Examples of completed technical assistance in these'fields 

1. & 2. Survey execution and project identification
 

a.: At the.Multinational Level
 



SUMMARY OF PROGRAM AND ACTIIES OF THE OFFICE OF REGIONAL DEVELOPMENT 

FIELDS IN WHICE THE ORD PROVIDES TECHNICAL EXAMPLES OF MISSIONS OF TECHNICAL ASSIS-
AM'SISTANCE 	AND ADVISORY SERVICES RELTED
TANCE OR ADVISORY SERVICES 
 TRAINING FACILITIE 

I. Z-trvcnr 	and 2.valuation of Physical RisoTurcesPlanning, execution, and supervision of surveys 
 (ultinational: Plata Basin Phase II*
Identification of ievelopment nroiects: PEC courses in:

Rational: Dominican Republic*, Haiti+, photointerpretation
 
Regional: Guayas River, Ecuador*; Pedraza-
 soils
 
Paez, Venezuela* 
 geologic exploration nd mininguse of forest producti .
 Establishment of moders. information syste, 
 _ountry Indices*, Plata Basin Phase I*.,:Systematization of.rmote sensing cata 	

reforestation - .El Salvador 	Agricultural Planning+
+ " 	 underground water exploration;
applied hydrology--
 -
Adviceiind suppo--t to strengthen local institutions JNHERI, Ecuador*; SUDENE, Brazil*; IDESP, admiistraton:of natural resurce-


Maraj6 Island, Brazil* 
 Sdsurveys
 
-transportation economics
 

It. Formulation and Evaluation of-Devel, m-tProjectsPlsnning and execution of prefeasibility-studies;
Preparation of scope 	 Guayas Basin, Ecuador*; Pedraza-Paezof work of 	 feas~bility,studies Region, Venezuela*; Santa Lucia Basin, 

Training Centers offering inter-
Arerican and national courses:
 

rUruuay*
Preparation of loan applications 	 CETREDE - preparation of industrial,,
agro-industrial and infrastructural
 

F, Comparative evaluation of alternative projects; projects 
oCoordination CIDIAT - formulation of-land and
of ptoject 	 in regional plans 

water development projects; opera
: 
 tion and maintenance of irrigation 

districts 
III. Regional Development Planning
Integrated regional development planning 	 Dep0arment of Mets, Iomie4 :PRA course in:
 

Studies to 	define development regions; Jl Salvador+; Northwest P ;-a Brail* -.Regional Planning, UnirersidadPreparation 	of comprehensive regional plans " Nacional del Nordeste - Resistencia,
' Argentina
 

IV. Conservation andManaement of.NaturalResources .
 
Advice on resource management policy and legislation Conservation policy for Peru* - PEC courseSNational ii Park ManagementErosion control, reforestation, land reclamation Northwest Paraniki;tLand Reolmuation,studies 

Barbados* -
 PRA course 	in: :-National ResouceEconomicIdentification of national park sites 	 ndCutibireni Park, Peru* 1 	 i-nabon University:ofMichigan, 

,Ann Arbor, ichgan 

Described in text on copleted technical 
assistane .... .. '+ -+

+ Described In+ text on .,curreT:technical
 
assistance
 

Figure 2 



La Plata Basin Program 

This major project, invoiving tlve member states, was designed 
to:
 

produce the information necessary for design and execution of devel
opment projects, and for planning in the fields of water resources
 
development, transport, minerals, agriculture, and forest resources,
 
as well as the preparation of integrated national and regional proj
ects.
 

support local, national, and regional agencies responsible for the
 
design and execution of development projects in the basin, and aid
 
in the coordination between local agencies and the national and in
ternational'committees operating in the basin.
 

identify development projects and design and execute studies of 
these projects through the prefeasibility.stage.
 

The program has been conducted in three phases. Phase I -consisted 
.of an Inventory of Hydrologic and Climatologic Data. The study collected!
 
and analyzed all existing data in these disciplines (including preparation

of a series of maps at 1:3,000,000 scale),evaluated the data collection 
 '
 
institutions and their methodology, and made recommendations for improving

the data networks, exchanging information among the countries, and under-,

taking specific hydrological studies related to development projects.
 

Phase II, the Evaluation of Natural Resources, consisted of three
 
parts:
 

an analytic inventory, preparation of map catalogue,'and compilation

of maps at a scale of'1:3,000,000 of existing data not covered in
 
Phase I; topics included were aerial photographic coverage, mapping

of topography, geology, soils, land capability, ecology, land use,
 
and forest inventories.
 

selected thematic studies and mapping at 1:3,Q000,000 scale of natural
 
resources and related factors pertinent to development. Subjects se
lected were geology, soils, vegetation, hydrogeology, present and po
tential land use, energy, transport, and population distribution.
 

based on the data collected, areas were identified that justified
 
more intensive study for the identification of development projects.
 

The Plata countries haverequested more intensive investigations in
certain of the areas identified in the Phase II report. -These studies,''
 
Constituting Phase III of the Plata Basin Program, are reported under Cur
 
rent Technical Assistance Activities.
 

be At the National Level
 

Integrated Evaluation of the Natural Resources of the Dominican Republic
 

This 16-month project'included the preparation of 1:i250i000 scale 
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._ FkLC. LM NICAL ASSISTANCEA(TVITIES,196O,97, 

HAITI DOMINICAN REPUBLIC
 
INTEGRATED TECHNICAL A55IIANCE 
 MISSION. RECONNAISSANCE EVALUATION THEEvaluation of. natural resources and study 	 OF NATURALof social and RESOURCES. Integrated survey and mapping at 1:250 000economic data for purposev of development planning and scalaof geology, vegetation, land use, ecology, hydrology,Identification of resource development projects. Included r'soill, land capability, population distribution and transportawe the preparation of maps of the geology and physiogra.phy, hydrology, soils and ecology, as 	

tion. Based on the mapped information and supportingwell as of population economic and social data, 16 prefeasibility and feasibilitydistribution, transport end the educational system studies for projects of natural resourres development were11968-70) 
formulated. These feasibility study recomendations for proj.acts of agricultural, mineral and forestry development at a 
cost of $5,000,000 are currently under consideration forfinancing by international landing agencies. (1064-671 

HONDURAS
 

TECHNICAL ASSISTANCE MISSION FOR AGRICULTU-
RAL DEVELOPMENT AND AGRARIAN REFORM. BARBADOS 

SCOTLAND DISTRICT CONSERVATIONReconnalaance Inveatlgetlons of natural resources and design 	 PROJECT. This 
of a major colonization project intheAguan Valley. (1951-631 	

study involved the Identification and description of landslide,

end erosion problems in the Scotland District and thodavel.
 
opment of agronomic end engineering preventive and recla.
mation measures (1970). 

': ""'\:: - " BRAZIL 

VENEZUELA 	 VENEUELAforestryMARAJO ISLAND PROJECT. Reconnalsance study of soils,and hydrology of the 50,000 sq km Island of 
PEDRAZA PAEZ REUIONAL DEVELOPMENT PROJECT. Marejo. Preliminary design of works to control flooding andalleviateReconnaissance studies of soils, forestry and hydrology in a 	

drought conditions and development of livestock 
improvement projects. (1968-70)
sparcely populated area of 11,000 sq km. The identification
 

of twelve rosource development projects and design .of feasi
bility
studies with a total cost of $4.8 million. These resource
development projects form part of a $400 million ten year

Intograted development program for the area, based on
 
agricultural and forest industries. (1967-68)
 

ECUADOR
 

SURVEY FOR THE DEVELOPMENT OF THE GUAYAS 
RIVER BASIN. An integrated natural resources investDationRincluding study and mapping of geology, soils, vegetation, Evaluation ofj Natlralland use end population distribution and the identification of 	 Re rce De nt of the,

Agency for Development of Northeast Brazil. (1966-7)prefeasibility and feasibility studies as the first step inalong
term integrated river basin development program. These

studies were financed with $4.1 million in loans from the
Inter-American Development Bank. Two OAS technicians
 
were based in Ecuador to advise the government in relation 
 W 
to the execution of the prefeasibility studies and subsequent Investment in development projects, Current estimates "-THE PLATA RIVER BASINare that the implementation of the integrated set of projects
willmntinvolveof the riveren basin. (1963-70) m~illion for the develop-investment of $192 PHASEI
 
PERUoInventory 


PERU 	 and 'Analysis of Existing Hydrological and Cli.' matological Data Inpreparation of, 17 the Plat River Basin-Including thehydrologic and clim'.ologic mapsECONOMIC AND SOCIAL INTEGRATION OF CENTRAL 	 and 
ea basis 


and a study of economic end geographical obstacles to 


PERU. Survey of human and natural resources of the region 	 analysis of eisin3 dateas for comprehensive recoinmendations on expansion of the hydrometeorologio net
integratin. (1960-61) works, exchange of Information among the countries and
 

speolfic hydrologlcpl studies(1968-70) 

CHILE 	 PHASEII
 

AERIAL PHOTOGRAMMETRIC PROJECT OAS/CHILE. A .$5 million tax improvement and natural resource inventory 
program covering the central 	

PP Inventory and analysis of Natural Resources of the Platarea and northern valley areas . , River Basn which conis of: 
soils and land capability mapping land usa mapping, a) Indexing of all existing aerial 
of Chile. The natural resources Investigations, semi-detailed 

photography and topog.forestinventory, etc., were undertaken in an area of approxi, 	 raphical maps end of natural resources studies;
bI analysis and mapping at 1:3 000000 scale of eight topicsmately 120,000 rural sq km. Property mapping of approx-

imately 170,000 rural parceis was completed 	 Including soils, geology, vegetation, electrical facilities,in the same
Aea. Topographic maps at large scale were made of the 

population distribution, etc., and 
principal cities end geoloGlal investigations were under. a),. Identification of areas within the basin which justify
taken In selected areas. The project providEd the 

more detailed studies loading -o the Identification ofbasis, .pecIficl opmentprojects, (1968-1971)establishment end operation of a new land tax system for
the country and the planning of natural resource develop
ment In the area studied. 11960-63) 

Figure 3 
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maps of natural resources used in the identificadtion of "development-prij
ects and which also serve as the point of departure for selected detailed
 
mapping now being conducted by the Dominican Government. Specific pre
investment studies and compreheasive development programs were recommended
 
in the fields of agriculture (including irrigation and drainage projects,
 
crop diversification and intensification, research and extension)D surface
 
and underground water, forest resources, minerals and resource conserva
tion. Several of thece projects were subsequently,funded.
 

c. At the ReRional Level
 

Projects involving surveys of a region within one/country, such as

the Guayas River Basin inEcuador and the Pedraza-Paez;in Venezuela, are
 
described in the section on Project Formulation.
 

3. Cadastral Surveys
 

Honduras
 

'Assistance was provided in the preparation of an application "for"a
$ 2,600,000 loan from the Agency for I ternational Development (AID) to
 
finance a national cadaster and resource survey program for Honduras.
 

Sierra Region of Ecuador,
 

The ORD provided assistance in the preparation of a $,4,000,000 loan,.',

request to the Inter-American Development Bank (IDB) to.,,finance'- an :agri-.,

cultural development 
 program and cadastral survey in the Ecuadorian Sierra-
Region.
 

4,. Information systems'. 

Country Indices
 

A series of annotated indices :of each member OAS country were prepared,

during the years 1964-66 which cover the following topics. in map catalogue
form: aerial photographic coverage and mapping of topography, geology,*
soils, forests, vegetation, and land use. 

5. Strengthening local institutions
 

INHER' Soil Testing Laboratory, Ecuadoz
 

Assistance was provided to INHERI in establishing in-house soil test
ing facilities, training personnel and developing a systematic approach.,
 
to survey and evaluation of soils for irrigation.
 

Evaluation of the Department of Natural Resources of SIDENE'
 

In 1967 Natural Resources Unit personnel studied the operations and

interrelationships of the 10 divisions of SUDENE's Natural Resources'De
partment and made recommendations for improving its efficacy.
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Lnu1LUUoaJ. ueve±opmenu ±u-.r, bcaue or rara,. Oraz3.L
 

For a period of three and a half years, the Natural Resources Depart
nent of IDESP was strengthened by means of technical assistance and related 
training with particular focus on the program for economic and social dev
elopment of Maraj6 Island. 

FORMULATION AND EVALUATION OF DEVELOPMENT PROJECTS 

A. 	 Fields of activity 

1. 	 Planning and execution of prefeasibility stidies;' preparation of the 
scopes of work for feasibility studies 

,
2 '	 Assistance in the,pieparation 'ofloan,app.Lcations ror,such studies
 

2 Comparativet3. evaluation of possible'projecfs and integration of proj
- ''ts' in brder to cOmbi e them. into a c m prehensive regional, develop

meInt-pan-

B. 	Examples of completed technical assistance in these fields
 

Develbpment of the Guayas River Basin, Ecuador
 

Reconnaissance studies undertaken by the OAS resulted in identfica-,
 
tion'bf-areas with development potential and the design of a $ 1,300,000
 
program of pre-iznvestment studies which was executed with a loan from IDB.
 
Positive conclusions from these studies led to an additional $ 2,500,000
 
IDB loan for feasibility and ,financial design studies; these in turn re
sulted in a proposed 40-year program of development of the river basin
 
including flood control, drainage and irrigation projects with an esti
meted total construction cost of $ 193,000,000. After completion of the
 
initial basic studies, the OAS provided high level advisory services during
 
the subsequent pre-investment stage.
 

integrated Develop'ment of the Pedraze-Paez, Venezuela
 

Preliminary design of integrated projects for production and indus
trialization of agricultural and forest products as well as for rural agri 
cultural settlements in an area of 11;000 sq. km. Estimated cost of pro
posed'feasibility studies was about $ 4,000,000. These formed''a part of 
a ten-year program of integrated development of the region.
 

,Ittegrated Development of the-Water Resources of the Santa Luca River
 
Basin, Uruguay 

This prefeasibility level investigation of-the santa Lucfa River 
Basin resulted in the identification and formulation of a series of water 
resource development projects for water supply, irrigation, and ground 
water development,"including preparation of scopes of work for feasibility 
studies of each project. The total plan of water resource development in 
the basin until the year 2000 will involve an investment of approximately 
some $ 25,000,000. Follow-up actions related to the water supply project 
were initiated coincident with the presentation of the final report. 
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.I. REGIONAL DEVELOPMENT PLANNING
 

A. k' 	 Fields of activity 

1. 	 Studies for planning the integrated development of river basins
 

2. 	 Studies to define development regions and assistance in the pre.
 
paration of comprehensive regional development plans.
 

B. 	 Examples-of technical assistance
 

1. 	 Examples of completed technical assistance activities in this field
 
are'limited because it represents a relatively new component,of the,
 
ORD program. Assistance in regional planning has so far been pro
vided to the Brazilian Superintendencia de Desenvolvimento de Regiao
 
Sul'(SUDESUL), and is planned for the Instituto de Desenvolvimento
 
Economico e Social de Pars (IDESP), also in Brazil. Additional
 
projects are discussed under Current Activities.
 

IV. 	CONSERVATION AND MANAGEMENT OF NATURAL RESOURCES
 

A. 	 Fields of activity
 

1. 	Studies to aid in the establishment of soundresource management 
policy and legislation .. ........ 

2 9" 	Studies on erosion control, reforestation', land reclamation, etc
 

3. 	Studies for the identification of: nationalparks as part of compre 1
 

hensive resource development;programs.
 

B. "I*Reorts,of completed studies in this field include:,.
 

1. 	 "Conservation of Resources and the Establishment of;NationalReserves 
in Latin America - Cutibireni Park: -A: Pilot Pr'jct inthe Peruvian 
Jungle" (1965) 

"Conservation of Renewable Natural Resources. and Reforestation-in.
 
the Department of Meta, Colombia" (1970-71); includes ,the identifi
 
cation of site for national park..
 

3, 	 "Erosion Control Study in the Northwe.st of.the State of,.Parana,,-Brazil"
 
'(if970-71)
 

4, 	"Development of Conservation Policy for,,Re e, Natural,,Resources
 
3.n' Peru" (1970-71).
 

'IafdReclamat'ion Studv of..'he Scotland District: of Barbados, 1(9 70-71) 
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CURRENT ,TECHNICALASSISTANCE ACTVITIES; 

A review of current technical assistance inucares an evoLuton ot
 
the program in accordance wIthrequests from the member states andaug

mented capabilities-of the Office(of Regional Development. A s ampling,, 

of 'current activities is outlined below under the divisions which are 

responsible for their execution.
 

Bolivia - Preparation of EcologiCal Map of Bolivia 

This project involves the design of a program for the preparation of
 
an ecological map of Bolivia and the training of Bolivian personnel to
 
execute the work. 
The map will be used in conjunction with'other per-,
tinent data to help identify areas with economic potential for developmet
 
particularly ir.the agro-economic field.
 

Colmbia - Study of Conservation of Renewable Natural Resources and Region
al'Development of the Department'of Meta 

This study, covering 85 000 sq. km. of piedmont and,,plains lands of

the Department of Meta, includes formulation of plans for erosion control,

reforestation, and other conservation measures; development of a scheme fori;

optimum land utilization based on soils invetigations; a linear program
ming study for determination of goals for agricultural and livestock produc
tion for 1981; andidentification and elaboration of a group of specific

development projects. 
 _. "' 

Ecuador - Puyango-Tumbes. River Basin Development 

The purpose of this project is to promote the physical integration

of the frontier regins between Ecuador and Peru by means of developing

the natural resources of the. Puyango - Tumbes and theCatamayo - Chira
 
River Basins. 
Among the topics to be included in this binational develop
ment program are: design of irrigation systems, use and management of
 
soils, and development of:hydraulic resources. The project will involve
 
a series of studies on,the soil and ground water conditions, a preliminary

study of the sites chosen, and preliminary designs of structures necessary

for the development of the region's irrigation and hydroelectric potential
 

Paraguay - Pilot Project for the Implementation of the National Rural 
Cadaster 

This mission provides technical assistance in the design of a national

cadaster program which will involve property mapping and land evaluation?,
 
for purposes of taxation. Mission activities also include the training of
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CURRE:TECHN!CALAS1STANCE''ACfVITIESIN SOUTH AMERICA 

Study on Conservation of Renewable. 
Natural Resources and Regional Do-
velopment of the Department of 
veto (1970-72) 

VENEZUELA 

River 6asin Planning Study for the 
National Plan of Hydraulic Resources 
Utilizatio (1971-

ECUADOR 
Puyango-Tumbes 

River Basin Development 
(1970- )(1968-

BRAZIL 
Study for the Economic and Socjpl 
Development of the Island of Marajo" 

Study on Po licy for Con

servation of Renewable 
Natural Resources of Peru 

(1970-72) 

. . .6 1 -

7; 

. I , 

PARAGUAY 
,,,Pilot Project for the Implemen-. 

-tation of the National Rural'' 

" Cadaster(1970-72) 

Preparation of an E jological 

Map of Bolivia(1971-72) 

PHASE Ill - PLATA PROGRAM 

Study for Urban and Rural Erosion Control 
and Regional Development in Northwestern 
Parana (1970-73) 

'PARAGUAY 

Regional Development of North--Northeasterrl 
Paraguay (1972-74) 

ARGENTINA 
Integrated Development of the Water Resources 
of the Upper Bermejo River Basin (1970"73) 

URUGUAY 
Integrated Development ot the Water Resourcei 
of the Santa Lucia River Basin (1970-72) 

Figure 4 



personnel for implementation of the program and the execution of apilot

cadaster in the Carmen del Parang area. A by-product of the project will
be information that will be utilized in the formulation of agricultural
and livestock projects, regional and national development policies, andi
 
marketing decisions.
 

Peru - Study of Policy for Conservation of Renewable.Natural.Resources
 

This study consists of a nationwide investigation to identify describe,

classify, and locate geographically the principal problems involved in con
servation of lands, forests, waters, and wildlife. In addition' it includes
 
the proposal of preventive and corrective measures for existing problems,

and the recommendation of a national conservation policy involving the legal,

organizational, and administrative changes necessary for its implementation.
 

Venezuela - River Basin Planning Study for the National Plan of Hydraulic
 
Resources Utilization
 

Previous studies have established viater requirements for agricultural,
industrial, and potable usage for the years 1970,!1980, 1990, and 2000 in
 
each of the eleven hydrographic regions of the country. The current study

involves the design in preliminary form of the system of works necessary :,

to meet these various water use requirements, with construction programmed
 
over the 30-year period.
 

ACTIVIT'IE 1OF 'DIV1'SiON IIt 

. Tie Plata River Basln Project, Phase;III 

Argentina- Integrated.Development of the Water Resources-of,'thei.Upper:
 
Bermejo River Basin
 

This reconnaissance-prefeasibility study of the hydrologic develop
ment potential of an area of 38 000 sq. km. of the Upper Bermejo River
 
Basin includes the identification of specific multiple use and single pur
pose water resource development projects. Prefeasibility studies and pre
liminary designs of specific projects and general recommendations willibei
 
made as to the sequence of execution and selection between specific alter

'
 natives,so.that a rational development plan may be set up for the region.
 

Brazil- Erosion Control and Regional Development, Northwest Parana •
 

This urban and rural erosion study is being carried out by an inter
disciplinary group of experts in an area of approximately 30 000 sq. km.
 
The objectives of the project are: to make a comprehensive study of the

technical problems involved in controlling erosion; to determine its caused
 
and effects in order to determine measures fop rehabilitating those areas
 
that are already badly affected; and to recommend preventive measures for
 
other areas identified as potentially susceptible to erosion. The next
 
stage will involve a pilot project for regional and urban development plan
ning of southern Brazil. 
 The new focus of the mission will take into con
sideration the recommendations made in the previous phase while putting
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emphasis on technical assistance: in thefield' of physical'a dii-bn 

planning.
 

Paraguay - Regional Development of Northeast Paraguay 

An area of 33 000 sq. km. is being studied with respeci 
to its devel.
 
opment potential in the following fields: 
 generation of energy,,mineral
 
resources, irrigation, drainage, soils, agriculture, and forestry. 
This
reconnaissance-prefeasibility study is being carried out by in'intetdis-'

ciplinary group of experts that will collect basic data on the indicated

fields as 
the basis for a rational evaluation of the development possibil
ities of the region.
 

Uruguay - Integrated Development of the Water Resources of the Santa Lucla
 
'River Basin (follow-up mission)
 

'
 
involve advisory services to the Ministry of Public Works of Uruguay on
the implementation of the OAS Study recommendations and technical-support

to the recently created Santa Lucia River Basin Development'Commission.
 

The present activities of this project, which was initiatedIn 1969,
 

2. Other
 

Brazil- MaraJ6 Island Project 

Maraj6 Island, located at the mouth of the Amazon River, State of Para,
covers an 
area of about 50 000 sq. km. 
An evaluation of its development

potential is currently under-way, based on hydrologic, drainage engineering,

topographical, and soil mechanics studies, as well as on 
the technical and
economic feasibility of flood control, drainage, and water management proj
ects. 
The period 1968-70 was devotedto basic hydrological, soils, and; '
 .
forestry studies, while current studies are focused on planning the social'
 
and economic development potential of Maraj6.
 

ACTIVITIES OF-DIVISION III
 

Haiti - Integrated Evaluation of the Natural Resources 

study or natural resources and population distribution in Haiti as part

of an integrated investigation which included sectorial and institutional'
 
development aspects. The resulting report includes eight tppical maps of
the country. 
The second phase of this program, initiated in 1971, is aimed
 
at providing assistance in the implementation of recommendations resulting

from the earlier study and the formulation of specific projects with the
 purpose of raising the productivity of the agricultural sector, elevating

the nation's capacity to feed itself by improving subsistence agriculture

and the existing road network, and developing an export program. 
'Included

in the present program is technical assistance to three agricultural coop
eratives established through OAS initiatives.,
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Guatemala - Evaluation of Natural Resources and Formulation of Development

Projects
 

The purpose of this project is the evaluation of existing informatioln
 
on natural resources and the identification and formulation of potential
resource development projects for subsequent detailed study of their feasi
bility. 
The mission will also assist in the formulation of a training pro
gram for technicians who will take part in the management of natural resources. A preliminary mission initiated the program prior to the under
taking 'of full-scale operations.
 

El Salvador - Agricultural Zonification Project
 

This project aims at giving the planning institute oflthe Government
the basis for a 
more rational and extensive use of the country's agricul
tural resources. 
 The country is divided into agricultural zones on the
basis of soil types, socio-economic factors and other criteria. 
In each
zone the agricultural productivity, based on production functions, is com
pared under varying conditions with the value of the potential agricultural
product, based on costs of production, transport, and commercialization,.:

to enable the selection of optimum land utilization schemes for agricultural development. Simultaneously, a study on regionalization is focused
 on problems of unbalanced development and unemployment in rural areas. Due
to the large amount of statistical data collected, the procedures of computation and analysis have been programmed for a computer. In a subsequent
phase, selected regions will be studied intensively for detailed planning.
 

:Trinidad and Tobago National Forestry Program
-

A preliminary mission to Trinidad consulted with the.Government with
regard to their project for the reforestation of the southern slopes ofthe Northern Range. 
This area embraces ten watersheds and about 60 000
 acres, or more than ten percent of the forested area of the Island, The
objective of the mission is the eventual formulation of a phased program

which, in addition to stopping the erosion of the hillsides, flooding and
silting of the valleys, the decline of wildlife, and disfigurement of the
countryside, will identify a series of projects for the rational use of
these resources in forestry, agriculture, and industry. In light of the
size of the area and the inter-sectorial impl ins, a regional plan of

development will also be considered.
 

Dominican Republic 
 Regional Development of the'"Lnea Noroeste"
 

Following the cadastral project completed by the Office of Regional
Development during the fiscal year 1970-71, and the earlier Survey of the
Natural Resources of the Dominican Republic (1969), 
a mission was sent to
the Dominican Republic with the aim of collaborating with the Government
in the formulation of a program for the development of the "Linea Noroeste".
The Dominican Republic's largest river, the Yaque del Norte, crosses through
this dry region, located in the northwestern portion of the country. 
The
development of the area, which borders on Haiti for about 40 kilometers,

will depend on the total utilization of the river's waters. 
It is anticipated that this program will require a multi-sectorial effort in which the
integrated approach tothe region's development will be linked to national
 
development plans.
 



Honduras- Forestry Project
 

During the fi"scaiyear 1971-72, technical assistance"is being pro
,vided to the Government of Honduras on a package of-forestry prQjects
 
among which are the following: exploitation of several forestry areas;
 
the selection of one of these areas for integral, inter-sectorial develop
ment; consultation with respect to the feasibility of a sawmill project
 
in the area of Agua Fr'a; and collaboration for the formulation of a Na.
 
tional Plan of Forestry Development.
 

1.12
 



CURRENT TRAINING ACTIVITIES 

Te training program of the Office of Regional Development is
 

designed to,-complment': the main',hrugis 'o the"technic'alassistance
 

activities" f the'Office. --'In terms of 
mechanisms, the program con!. 

sist 
largely of"two centers'and"two'fellowship programS"whih."collec.
 

tively offer training in fields of survey, development, and management
 

of natural resources; natural resource economics; project formulation
 

and evaluation; regional planning and development and allied subjects 

An additional program is designed to help strengthen: local'training
 

,institutions and,operational agencies.
 

.ne training- acilities under the jurisdiction of the ORD form,-a
 

part of ;three'OAS,programs:
 

Speci__. &JLJ.L L~d1 

Regular Fellowship Program
 
Inter-American Centers
 

Inaddition, the Regional Program of Assistance for Institutional 

Development (PRADI) is operated by the ORD. 

Special Training Program (PEC) 
The Special Training Program is a. cooperative undertaking in which 

the OAS works together..with the., governments of several o ,Mideastern, 

and Asian countries to enable participants from the member states to attend 

certain courses offered by'universities and study centers in these coun

trieS. Round-trip travel expenses of fellowship students are financed 

by the OAS, while the host country isvresponsible for the expenses of 

each,,course as.well as the fellowship students'.subsistence.,, Selection 

of candidates for PEC courses is conductediby-therOAS, and the results 

confirmed or modified .by the, .host,,country 
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CURRENT TRAINING. ACTIVITIES - SPECIAL TRAINING PROGRAM CO URSES 

1. 	 Photointerpretation PEC 1.005-B Inter-American 7. Photolnterpretation PEC 1.005-A 
Photointerpretation Center (CIAF), Bogotfi International Institute for Aerial Survey and Earth 

Sciences (TC), Enschede,Netherlsnds 
2. 	 Edaphology and Plant Biology PEC 1.023 

8. 	 Seminar for Administrators of IntegratedUniversities of Sevilla and Granada 
Natural Resource Programs PEC 1.108 

3. 	 InternationalScience Institute for Aerial Survey and Earth'"Forestry with Emphasis on Reforestation PEC 1.029. 	 (ITC), Enschede,Netherands 

Technical Schuol for Forest Engineers, Madrid
 

4General -andApplied Hydrology PEC 1.167 .9. Forest Products Utilization PEC 1.266, Austria
 

Hydrology Institute of the Supcrior Council for 10. Exploration, Prospecting and Mining PEC 1.269 
Scientific Investigation, Madrid Mning and Metallurgic University, Loeben, Austria 

5 	 Transport Economics PEC 1.268. Agency for Technical, 11. Underground Water Exploration PEC 1.169 
Industrial and Economic Cooperation, Paris Hebrew University of Jerusalem 

6 	 International Course for Graduate Pedologists PEC 12. -Remote Sensing - IndividualFellowships.* 
1.214. The State University of Ghsnt, Belgium. 	 Inter-American Geodetic Survey, Canal Zone 

Figure 
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While differing greatly-in nature, the course. arei 
 generally-short
 

and intensive, and offer a practical or operational, apprach.rather
 

than an academic one. 
Usually, the PEC courses are appropriate for wtte
 

professional staff of operational organizations; however, they may also
 

enable
'university professors to acquire a more practical outlooks by focs

ing on the",application of the subjects studied. Figure. 6 indicates',the''.' 

current'courses and the countries 'offering them. The currenti PEC- .courses 
are concerned primarily with"survey and evaluation of p.hsical reurc,. 

Regular Fellowship Program (PRA)
 

The Regular Fellowship Program is amed"at financing graduate level
 

studies and research of professionals who, already..h'ld,-undergraduate 

degrees or the'equivalent. Masters degrees are freqently obtained by
 

students under this program. PRA is made up of typestwo of sub-prog.. 

individual or unprogrammed fellowships and block fellowships.-


The Office of Regional Development sponsors tw6 pro ects under which
 

fellowships 'are arzed in %lock"a to several participants who will fol

low a comon g'course :of',;studes . at. te,,.me'Unie'rsinyor, :ceti 

1. Natural: Resource: Economic and Management,. conducted'.at thii-U 'er"-

sity of ,Michigan, Ann -Arbor, Michigan. Five fellowships of.one. year'st--,.! 

durationare,'awarded annuaily&.,i The course, gIven •n English iWnrecom- ,ii 

mended for:'experienced
-professionais or university professors.."in.engineer.
 

i,forestry, hydrology, fisheries, geology, soils, and agriculture, as
 

well' as 'for economists,A geograpmers, and lawyers with ,:special,.interest A.: 

in natural' ;resourcei :development. andl management . 

2. Regional, Planning, conducted in Spanish 'at the'Universidad Nacional 

{:l:l S" 

http:conducted'.at


noruesre, hacb. 	 "u ri .,stsencia Araent± Thre'fe1lbwshis" 4'eleven 

ibiths ....durao-i6-'are "'awarded annually. Theprogra is aied -at cahdidates 

with an academic background and some experience in law, architecture, Reo

graphy, engineering, agronomy, sociology, or related field.a 

Inter-American Centers (CETREDE and CIDIAT) 

The ORD operates .two of ,he,O S' ,nter-American Training Centers:
 

the Inter-American Center for the Formulation and"Evaluation of'Develop.
 

nent 	Projects (CETREDE) located in Fortaleza, Ceara, Brazil., and the
 

.Inter-mer
ican-Center for the IntegralDevelopment of Land and Water Re

sQurces
p.(CIDIAT),,.in Mgrida, Venezuela."-'Both offer.one or more inter-

American courses each year, and:national courses for OAS member states 

upon 	request. Figure 7 indicates the courses being given during the .,cur

rent 	fiscal year.
 

1. 	Inter-merican Center for the Formulatio'and Evaluation of Develop
ment Projects
 

• CETREDE provides training in the formulation and,-evaluation of invest

ment: projects, primarily small industrial, agro-industrial, and physical
 

infrastructure projects. ,The, interAmerican and national courses are very.
 
_siilarin" character, althoughithe~datter.occasioally liit.thir&ia lia 

t..n 	tol:p-rojects already'prepared. dThe projects selected for study are 

always actual development'projects!:.frequently, implementation of these 

projects is later financed by credit organizations. The inter-American 

courses are given at the Center's hieadquarters in cooperation with the Banco 

do Nordeste and the Universidade Federal de Cearg. ,National courses are
 

held in the interested member~tte In collaboration.-with, the 'operative, 

financing, :or:.planningt agencies. 
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LUKK:NITKAINING, FACILITIES IN THE-MEMBER, STATES
 

UNIVERSITY OF MICHIGAN 
Scholarship progravis for graduatecorse In Natural Resources Eco. 

' nomile &WdManagerentm. 

INTER-AMERICAN CENTER FOR 
FORMULATION AND EVALUATION 

T udga.lpe Knstn OF DEVELOPMENT
(CETREDE) PROJECTS 

0e "Inter-American and national cours 
on project formulation, paricularly ofagro-Industrlal and Infraestructure reo-

San Josd 

INTER-AMERICAN CENTER 
DEVELOPMENT OF LAND 

FOR THE INTEGRAL 
AND WATER RE-

SOURCES (CIDIAT) 
Intar-Amar an and national courses In formulation ofprojects for the development of land and water resourc
es and In operation and maintenance of Irrigation projects. 

CIDIAT TRAINING SUPPORT MISSION /i ' . ?. Radis, 

InIrrigation: Inter- American cours In
Soperation and maintenance ofdkrIrrigation i. p., . -,-* ,. ,,-, , , 

AUNIVERSIDADL DEL NORDESTE8chio~lp Program for glraduat couin In Re. 
loknal Development ,agencies 

" '-s Curitiba 
CIDIAT TRAINING 
SUPPORT MISSIONsupport to national 

In astabilih. 

Santl ' ' ! 
!'I,f ' 

Ing training facilities,
.forklnigation painigIrsonnel.fllt" 

CTREOK 13-4ussonil coures)'!, ----:, CIDIAT and CETREDE course 

Lgure 7, 
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2. Inter-American Center for the Integral Development of Land andWater 

Resources
 

The training offered by CIDIAT is aimed chiefly at instructingstu 

dents in technical methods and procedures for the planning, formultion,.
 

and execution of-projects for development of land and water resources,. witht 
particular emphasis on irrigation. The inter-American courses givenat..,
 

Mrida, Venezuela, are designed for high level executives and inlude 

general principles and policies for the planning, formulation, and eyalua

coursesi, given attion off ssuchc programsandpraing am an projects.r j c s Theh inter-American,, -,: : ...... . ... .. .... 

Bogota, Colombia, are primarily aimed at training technical personnel in:
 

the operation and maintenance of irrigation systems. 

The national courses may cover any of the topic8 mentioned, depending 
on the:request of the interested country. They are usually of less than 

two months' duration, and can be adjusted interms of level and approach 

tofit the needs of the requesting country.
 

The Center is also operating training support missions in Colombia
 

and Northeast Brazil :;designed to strengthen local facilities that provide
 

training for irrigation personnel.
 

Regional Program for Assistance to Institutional Development (PRADI) 

This new! program uses a variety of mechanisms to strengthen human 

resources of operational and training institutions involved in the eva

luation, development, and management of natural resources and in regional 

planning and development . The program offers assistance to help opera

tional agencies determine their trainingneeds, analyze management problems 

and prepare long-term -personnel development plans; it also provides infor-_ 

mation on s.uitab1trIaiig facilities, available Ifrom.the OAS and. otheri 



organizations. 
PRADI can provide a national course uponrequest, nor

"malyn conj uncton wit' a technical assistance'.mission of the ORD. 
The program °offers suppjort to training insttutions by providing advice
 

on the development of programs, courses, and curricula, a d by offering 

scholarships and short-term professors. Finally, the program attempts
to nCre a s'e th ;e ff icy/i y :06 f eibtn" "'" ti, n" . .,, ,, ... .,.,existing training facilities by evaluating
 

relevantcourses,; dssemnsting -normstion on available training facil

ities, and serving's a clearing house of' inf o rim ation 'on financial asgis

tance for t Ttraining. 
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UNITED NATION"S'PROGRAMS,
 

Extracts of U.N. Documents E/C.7/19 -and E/C.7/16
 

.Whiclhdescribe the naturai,resources -programs'
 

of the U.N. Resources and TransportDivision,
 

.RegionalOrganizations, and Specialized Agencies.
 





Ectiities of United Nations Organizations and Specialized. 
Agencies in "the'Natural Rosources. Fiel (e. ra rm, d doc en _c -

UNITED NATIONS 
Distr.,ECOiNOMIC GENERAL 

AND E'C .7f11916 December 1971SOCIAL COUNCIL ORIGIAL: ENGLISH 

CO4MITTEE ON NATURAL "RESOURCES 
Second.session
 
Kenya, Nairobi, 31January-11 February 1972 
Item 5'Cf the'provisional agenda.
 

REVIEW 0F'ACTIVITIES OF THE ORGANIZATIONS OF THE UNITED .NATIONS SYSTEM
 
AM WORK PROGRA.0AE OF THE COMITTEE ON NATURAL: RESOUCES
 

PROGRESS OF WORK IN 1971 OF THE RESOURCES AND TRANSPORT' 
DIVISION IN NATURAL RESOURCES DEVELOPMENT 

ReDort of the Secretary-General
 



E/C. 7/19
Enlsh, 

Page 

INTRODUCTION 

The present report reviews progress in 1971 in the relevant work in natural 
resources development of,the Resources and Transport Division of the Department Of, 
Zconomic and Social Affairs. 
For a longer perspective, reference should bemade to
 
the progress report submitted to the first session of the Committee (E/C.7/8 (Parts
 
I and 11) and Add.l-4). It is also a companion to the draft work programme 
presented in document E/C.7/20.
 

The bulk of activities during the year continued to consist of'.field assisiance 
activities, which are governed by requests by individual Governments or groups of
 
governments. 
The growth in the activities of the United Nations reflects the role 
that.natural resources play in the economic development of the developing countries. 
It-is now being recognized that the activities which result in the discovery of new 
resources or in the discovery of better ways of utilizing known resources are basic
 
to economic growth and development.
 

Recent growth experience has also revealed that in a number of instances
 
countries which have discovered and developed important natural resources have been
 
among the fastest growing developing countries. Particularly in the case of
 
several newly independent countries, the development of natural resources offers the
 
prospect of rapid growth in production for domestic use and exports, national income
 
and government revenues within a comparatively short period. During 1969, for 
example, the export value of minerals, base metals and fuels alone of developing 
2ountries was $22.4 billion, equivalent to 44.7 per cent of the total value of all 
axports of developing coutries, 

:.The Division's activities may be broadly divided into operational or field
 
?roject activities and non-operational activities, which complement each other and
 
ire closely interwoven in practice. 
Both are largely geared to meet the needs and 
:hallenges of developing countries in the field of natural resources, through the 
:losely integrated work of resources economists and specialists from various
 
echnical disciplines. The operational activities include substantive support
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to field operations 'nd their execution,,while non-operationa_ actiVi ies draw on
 

that experience for research and provide expertise for 'backstopping operational
 
.activities;. non-operational activities.include studies, seminars and conferences on
 
matters concerned vith policy, planning and technical and management aspects of the
 
development of natural resources. 
During the period under review, the activities of
 
the Division have continued to be.essentially directed towards the promotion of
 
development efforts in respect of the following aspects:, (a) exploring, evaluating
 
and developing natural resources in the fields of minerals, energy and water, along
 
with surveying and mapping such resources; 
 (b) stimulating and facilitating the
 
transfer of new technology and scientific knowledge in the development and
 
utilization of natural resources; 
 (c) strengthening administrative and technical
 
services in the Governments through practical field programmes incorporating
 
training -elements; (d) conducting .and organizing applied technical and economic
 
research and disseminating -the results through publications, seminars and
 
conferences; 
and (e),the provision of substantive *services to the Economic and . '
 
Social Council, the Committee on Natural Resources, and other organs in this ifield
 

-I..PROGRESS IN OPERATIONAL ACTIVITIES: 

The United Nations provided guidance and services to technical assistance and
 

pre-investment projects, as well as to interagency programmes, including the World
 
Food Programme and the Fund of the United Nations. f6r-the Development of West Irian.
 

During the period under review the Resources and Transport Division was
 
providing substantive supporting services for 101 UNDP (Special Fund) projects 
 in 
various fields of natural resources development, including surveying and mapping,
 
geology and mining, water resources, energy and electricity. The total cost of
 
these 101 projects, stretching over several years, was budgeted at $87.3 million in
 
Special Fund allocation and $87.1 million equivalent in government contributions. 
The field expenditure by the United Nations for-Special Fund projects under the 
Division's responsibility was $9.6 
million in 1970 and is estimated at
$21.5 million for 1971. '' It may be worth while to 'notefrom table 
-4 that Srecial
 
Fund field expenditure for natural resources exceeded that for projects in all
 
fields executed by the United Nations.' During the period January.- October 1971,,
the number of United Nations natural resources experts in the field.amounted to 529 
excluding subcontractors' personnel. 
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A. Interdisciplinary programmes
 

An interdisciplinary approach 'adintegrated natural resources dev16pment
 

have been applied in several field projects, Such as in an investigation of. he
 

feasibility of obtaining not only power but also minerals and desalinated water in a
 

geothermal project in Chile or in combined development of water resources, power and
 

transport in river projects. The approach is further characterized by emphasis on
 

the application of new technology not only in narrow fields but through adapt'ation
 

and cross-fertilization in related fields so that the best possible results and
 

resource development are obtained. In this manner, scarce technical personnel is
 

more effectively used in the field and at Headquarters, where, for example, two
 

technical advisers on drilling and one on laboratories cut" across the fields of
 

minerals, energy and water.
 

B. Cartography
 

.During the, period under review the United Nations provided, technical 

assistance to 13 .countries in the fields of cartography, geodetic surveying,
 

hydrography, land registration and land surveying, map reproduction, photogrammetry
 

and topographical surveying.
 

Larger-scale projects in surve.ying and mapping are being undertaken in Ceylon, 

Colombia, India, Indonesia (in association with FAO), the Ivory Coast, Jamaica'and 

the Sudan.. The Ceylon project successfully completed its initial objectives in the 

establishment of the institute for surveying and mapping for the training of
 

survey technicians. Additional supplementary assistance to strengthen further the
 

institute through the introduction of advanced courses in survey engineering for,.
 

supervising officers and other senior personnel of the Ceylonese Survey Department
 

had been approved by the Governing Council of UNDP. The Colombia project was
 

initiated during the period to provide the Faerial photography needed by the,
 

natioInal mapping organization in Colombia t(, support the development of the Choco 

Valley. The India project is now in its sec.'nd phase, continuing the'work on the 

strengthening of the pilot production centre for pre-investment surveying and 

mapping and particularly with the expansion o-. the training, institute, to meet the 

development needs of the Survey of India. The project in Jamaica has largely been 

completed, and consultant services will be co'tinued for an additional year as 

requested by that Government. Two other proiects, in Ivory Coast and Sudan, aimed 

at strengthening the efficiency in national survevinz and maDoina activities of 

these countries, are continuing as schedul,:J. 
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C..
 

'7The " th~e Resources and TransrOVt -Divion in the field of er~ei~y jecr: o 

at. prrivding 'assi.stance in the developmfenft of both conventional erid new 
sources. ofOlergY in develoing countries. The Unit'd itions assistance e mainly 

through the Isrovision of sabstantive support in the formulation and execution oa/.. 

techriical co-operation. pro,!ects in Member countries. Projects for the ;explorati6n, 

development and utilization of primary energy resources, such as coal and lignite ", 

petroleum and itatural eas. as well as for the development of non-conventionali 

power, solar energy -and ll sna.e, form a considerable 
sources, such as geothermal 


m '2 included operational as
Part of this program.e. Inr a diton, the work progr 

well as non-operational projects in electric power devalopment.
 

Petroleum and natural gas
 

It is apparent from government requests from developing countries 
that
 

'assistance is required on an Increasing scale in highly specialized fields 

.in retroleum technology such us particular methods and technloues of secondary. 

recovery, offshore exploration, drilling and production.. In addition, develop. 

countries lack experienced -ersonnel in the fields of petroleum legislation 

and. management. 

During 1971, 12 deveioping countries (Bolivia, Burma, Chile, Ecuador,.Ghana
 

India, Malta, Panama, Saudi Arabia, Syrian Arab Reyublic, Trinidad and Tobago, 

Turkey) ere assisted by experts in petroleum exploration, secondary recovery,
 

mathodst petroleum refiniag, petroleum economics md legislation. 

In Bolivia, sssistance continued to be provfcea to the Centre for Petroleum
 

Development Vhich was established in 1966 to incease production of oil and
 

natural gas through the .asplication of modern 'tf:chniques in exnloration, drilling
 

and production. The project has included the construction and equipping of 

service laboratories, assistance in exnloratic.'4 and production operations and 

-trainingOf counterpart personnel of the'Boli.;ian national oil company Yacimientos-

Petrolifercs Fiscales Bolivianos (YPFB), bc: . in field and laboratory techniques. 

Subsurface studies have been carried out b a 'group of geologists using an 

IB4-1130 comrutor. Studies relating to poduction, reduction of drilling costs, 

improved use of mud nr ,,+.P.b.,nue shave been prepared and issued .as -a 

series-of hand,ooks,. 
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6 
In.Chile assistance has been provided since 1969 in marine exploration for,
 

petroleum on the continental shelf of Chile. An airborne magnetometer survey of 
the Pacific coastal area and a geological study of a marine area in the Straits. 
of Ptagellan have been corpleted, the results have been encouraging and further 

work including marine to defineseismic surveys and locate nossible 
hydrocarbon-bearing structures under Inis viav. addition to the training of 

counterpart personnel, appropriate equipment has also been provided. 

coal
 

During 1971, Turkey and Yugoslavia were assisted by experts in coal.
 

development. In the Phiippines the project which became operational in 1965 has 
the objective of evaluating the mineable coal resources of the Malangas Mining 

Reserve with special reference to coking coal, and to open up a demonstration 

mine. By the end of the project in 1968 adequate reserves for production were
 
identified, but lack of secure markets hampered follow-up activity. 
 Assistance
 

is currently being provided in connexion with mining 
 operations and an expert has 

been assigned to advise the counterpart agency on the organizational and 
financial aspects of their operations in Mindanao, on evaluation of new plant 

investments, on the development of markets for Malangas coal and on training of 

counterpart personnel.
 

Geothermal resources
 

Technical advisory missions by the-staff, of the Resources and Transport
 
Division to advise on geothermal resources development were undertaken in
 
Argentina, Greece, Guatemala, India, Nicaragua and Peru during 1971, in addition
 

to supervisory technical missions td Chile, El Salvador, Ethiopia, Kenya and!
 

Turkey. 

The United Nations assistance in this field covers several large-scale,
 

projects which include geological, geophysical and geochemical surveys, as well.
 

as exploratory drillin'. These"are under way in Chile, Ethiopia, Kenya and,Turkey.
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7 Eleatric 3'ower 
In the fild of.elehtric power, ntheUnited Nations providea technic 

assistance in such matters as electrical poer systems planning and design in 
Afghanistan. (electricdl power expert), Equatorial"Guinea (electrical power expert 
and powerplant supervisor), Ghana (design engineer and electrical engineering 
expert),Haiti. (eiectrification programming expert), Iraq (Dower engineer), Togo 
(adviser in electrical power develoment) and Zambia (electrical engineering 

adviser),
 

In some countriesthe state of the existing distribution systems has been
 

.particularlypoor and .inadequateto meet-basic safety and security of supnly
 

requirements. The United Nations is providing expert s'ervice on the request of
 

some.of these countries in order to remedy the situation through modernization
 

and reinforcement of th.e existing supply systems. In Haiti, for example, the.
 

United Nations has engaged the services of experts in hydroeledtric 'plant'
 
operation,.in transmission and distribution system planning and design and in
 

the operation .ofan interconnected system.
 

The-success of an electrical utility body in a developing country will depen,'d 

toa large extent, on the type of organization and management, both financial. 

and administrative. The United Nations has provided experts in these fields in 

Ghana (chief accountant and commercial engineer), Peru (organization eand 

management expert) and Somalia (for the drafting of an approp iate legislatcn 

for estabiishing such a body).
 

Technical assistance advisory missions were sent to Bolivla to advise on 

energy progra ning nroj ects; to Dahomey, Ghana and Sierra Leone to review the 
project on.,the strengthening of the 'Sierra Leone ElectricityCorporation and.' 
to lyest Irian for.annual review of the rehabilitation of diesel power plants ..
 

In Madagascar, assistance is being Drovided in the preparation )f
a power
 

development programme. 
The aim is to assist,in the develo.'ent of electrificati'on
 

of the east-central region, but attention is also being'given to the erection'
 
of'small.power plants supplying other parts of the island.' 
The project became
 

operational 'in1968 and was completed"at the: end 
-of'1971 
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8 SD.," Mineral resources, including ocean minerals 


The activities of the Resources and Transport Division in the field of-'
 
mineral resources are desipned to assist the developing countries in establisfiing
 

a framework within which they can work towards attaining the fulle/t benefit
 

from their resources,' particularly in the search for and development of minerals,, 

The mineral survey projects for which the Division has substantive responsibility 

for'example, combine the direct search for ore deposits of development importance 

with the establishment or strengthening of national mineral resources departmznts 

and the training of local staff to undertake continuation programmes at the end* 

of project operations. Because,.projects are undertaken only at the request of 

Governments, and the need as express;d by these requests has thus far been for, 

mincra-l resource surveys, the programme has been oriented in that direction. At 

the same time, there has been a trend towards expansion, into new fields, such as 

offshore mineral,.exploration.
 

Mineral surveys
 

In the exploration projects undertaken, copper was again the metal that 

provided the highlights of the year under review. The project in Chile was 

completed after its work on -the porphyry copper mineralization discovered at 

Las Pelambres demonstrated the potential importance of this deposit. The project 

reported drill-indicated tonnage of 270 million of 0.77 per cent copper and 

0.02 per cent molybdenum to a depth of 215 metres, with drill-inferred tonnage 

of similar grade between ?l.5 and 435 metres estimated at 90 million. Despite 

Chile's known richesin this mineral, ,there is consehsus that other copper deposits 

of major importance await discovery in the country. 

The Las Pelambres porphyry. copper discovery, of which the ultimate size will
 

only be determined by later extension drilling and may well prove to be one of
 

the 'most important porphyry copper deposits ever found was carried out by an
 

international team headed by a Canadian project manager and including experts
 

from Canada, Italy and the United Kingdom.
 

The phase II mineral survey completed in Panama has led to the discovery.. 

of a new mineral belt in the Cordillera along the San Blas coast adjacent to the, 

Colombian border, which contains copper as main mineral with indications of ,. 

molybdenum, zinc and gold associated with granodioritic intrusive and andesitic 

volcanic rocks. Further detailed exploration is to be undertaken, as in the case 

of the previous Cerro Petaquilla discovery which resulted from'the phase-I survey. 
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The mineral project in Tirkey ha :also identified porphyry copper type
 

mineralization in the 14erzifon-lspir"sector of its project'area and-,detaile
 

investigations are proceeding to determine economic potential. 
Here again,
 

identification of this type of mineralization, which has major development 

importance in view of the large tonnages involved and scale of operations necessary 

for their economic exploitation, upgrades the exploration potential of the 

region,,which in turn -attracts investment for mineral development activitie
 

Systematic exploration surveys in progress by the project in the Menderes Massif
 

are also -indicating good hopes of locating new mercury deposits.
 

On the African continent, most interesting exploration results.,have come from
 

the mincral project in Somalia, where uranium deposits at Mudugh have.been
 

discovered in sedimentary formations. Their economic potential is considered to
 

be more attractive than the Bur deposits located in an early phase and which are 
now-under investigation by private interests. A third phase.project was requeEted 

for implementation, beginning in March 1972. 
Less,spectacular but nevertheless important are the location of the.-. 

phosphate deposits in the Bas Congo, which could have considerable economic 
significance for that country, and which were investigated by the mineral project 

in Zaire. 

In the Republic of Guinea, mapping and drilling at.Mt. Nimba outlined 
300 million tons of high-gradc.orc. (over 65 per cent Fe). The. results of the UNDP 

study will enable the Government of Guinea to offer the deposit to an international
 

consortium for development. In the non-metallic mineral sector, a project in.the!
 

Central African Republic is making progress in drilling and evaluating limestone
 

deposits.-


Always seeking to introduce new methods.i .the United Nations mineral".
 
exploration programmes, the mineral project just started in Lesotho is testing 

out the dpplication Of airborne multispectral photograpbc and infra-red'thermal 

sensing surveys for locating kimberlite intrusives, which could have importance 

for the diamond industry in that country. Such methods are expected to find
 

greater application*in future mineral exploration programmes and will usefully
 

complement the longer-established ground and airborne exploration technique
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Offshore mining
 

Although still at a relatively 'early stage, 0oerational activities in "the
 
nearsho'e and offshore environment were 
under way with a project. in Indonesia,
 
where counterpart organization offshore exploration and mineral 
dressing practices. 
are being upgraded through the introduction of new and improved 'methodology. 
Advisory services were provided in 1971 to the Government of Burma to help prepare
 
a project intended to resuscitate the country's tin mining industry from placer
 
deposits along the Tenasserimi coast, which is to start operations in 1972
 
Advisory services were also provided to Israel as a first step in implementing
 
a project designed to assist-in the exploration and evaluation of offshore 'sand
 
and gravel deposits which are needed to replace depleted onshore reserves.
 

Institution building
 

The many facets involved in building up administrative and technical services'.
'
 
required for the implementation of a country's natural.resources development
 
policies receive varying degrees of attention depending on the type of project 
being implemented. 
Some elements such as training of counterpart personnel,
 
establishing or strengthening the over-all national capability of mineral resourdes'
 
departments, s
.well as existing national chemical laboratories to ensure
 
acceptable standards of reliability, are included in varying degrees as a matter
 
of course in mineral resource survey projects, as mentioned above.. Some are, 
designed specifically to establish or strengthen an existing institution or
 
department. The Guinea National. lineral and Geological Centre, Conakry, is 
concentrated on organization and training as well as on co-ordinating bilateral
 
aid programmes in this sector. 
The project in Iran to assist in establishing'
 
the Geological Survey Institute, which was initiated in 1962 and completed in - .
 

1971, .saw the creation of a permanent institution providing for all the specialized
 
technologies needed to foster mineral development 'andserving both the private*"
 
and the public sectors. Detailed mineral surveys were carried out, and hitherto
 
unknown but significant deposits of phosphate, bauxite and refractory clays were 
found. An outstanding success of the Institute has been in identifying the nature 
of'the mineralization at'Sar'-Cheshmeh; where alarge porhyrry copper denosit no 
has proved reserves of 320 million tons of 1.2 per cent grade.
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'Assistance has also been rendered in ne,otiations' on mineral devielopment
 
agreements and in mining legi slatibn, in ,generaZ to up-date mining Aodes 
 and 
strengthen the ability of Governments to achieve .their objectives in deriving the 
greatest benefit from their mineral resources. Such as'sistance was provided to 
Morocco and Somalia in mining policy and.legislation. "In connexion with the 
discovery of prophyry .copper in Panama, advice was also given to the Government 
in niegotiations for an agreement to develop the deposit. Similar.advice was 
given to the British Solomon Islands Protectorate with respect to a bauxite' 
deposit which was located by the United Nations mineral survey completed in 1968.
 
New minerals policy was established for Swaziland by the Minerals Committee of 
the country with the assistance of an adviser. Some countries lacking expertise
 
have found assistance through the United Nations in this category pa"rticularl 

valuable and necessary. to safeguard national interests. 

E. Water resources
 

The activities of the Resources and Transport Division in connexion with
 
water. resources are concerned with water resources planning and development, 

including the social, institutional, legal, administrative and economic aspects. 
Possibilities for utilization of non-conventional sources of water supply (such 
as desalinated water, geothermal steam and water from cloud seeding) are also 

considered when and where applicable. An advantage is derived from an
 
interdisciplinary orientation, leading to a more integrated approach to the water
 
development problem. An example is the relationship which exists between 
geological survey work and ground-water exploration and development.
 

Within this context, field activities in surface water continue to place 
 "
 

isis on integrated planning for multipurpose development of water resources, 
id-water proje~ts on'the other hand are concerned specifically with survey,,

itory, drilling, test pumping and related operations such as'air reconnass 
5geOlogy, water analysis and ground geoDhysics. 
FinalJy, on the institutional side, attention is paid not only to,training, nd 

formulation in 

. c , 

the fieLds of legislation and administration but ialso to :pragmatici 
research,activities. . 
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Surface water
 

In the field of surface vater, technical assistance activities were expanded 

in 1971 thrcugh the assignment of specialists to various countries. /in this*.: 

connexion assistance was provided in the design and preparati6n of construction 

drawings for dams and hydraulic structures 1'or -ater works in Burma; investigations 

for dams, reservoirs hid causeways in Mauritius; construction methods in the 

execution of Mobye dam project also in Burma; advice to the Water Resources 

Development Board of Ceylon in formulating plans for multipurpose development of 

water resources; river training to control scouring of bed and erosion of bankp 

of the River Nile consequent on the construction of the New Aswan Dam in Egypt#., 

The importance attached in the rational development of international water 

resoUrces is best illustrated by,the recently initiated Axios-Vardar River'
 

development project involving Yugoslavia and Greece; end by the Senegal River
 

regulation project involving four countries, Guinea, Mali, Mauritania and -Senega!, 

which have formed a joint organization for the-develoDment of the basin.
 

A United Nations interregional project has been started for multipurpose 

development of the Kagera River basin serving the United.Republic of Tanzania,. 

Rwanda and Burundi in East Africa, so as to identify'projects for irrigation,, 

Sydroelectric development, fitiheries, swamp reclamation and related fields whicli 

will be-most beneficial to all the countries in the region. 

The stress laid by the Natural Resources Committee on institution building 

is reflected in a project'recently started'in Argentina with the Institute of 
Water Resources Administration Management and Law. In Afghanistan, a Water 

Management Department was started for'ensuring co'-ordination and orderly 

development of the country's.scarce water resources, prerering legislation for 

water control and use having regard to existing rights 'and customs.*.
 

Finll.y, integrated.use of,surface and ground waters is being achieved.
 

through "aUnited Nations project In the Cauvery Delta Jn India,.
 

-Ground water
 

In the grouna-water rield, technical assistance was provided in .the

organization of a ground-water.branch (Uganda); study of special.,.roblems;?sea 
,,water intrusion and analogue in model studies (Lebanon); water resources survey
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(Fijii); engineering geology studies (Singapore); and computer studes,'(Argentina,.'
 
The ground-water resources planning mission in Chad wound up in 1970,'while the
 

team for management and training for water well drilling in Sudan pursued its
 

activities and was complemented by the recruitment of "athird expeyt.
 

Technical assistance missions of an advisory nature were provided to Sudan,
 

within the framework of the "Freedom from Thirst"campaign, and in the Turks
 

and Caicos Islands and in the Dominican Republic to make an over-all assessment
 

of the country's ground-water development problems. 
1.our projects in Upper Volta, Somalia, Togo and india were completed in 1971. 

In Upper Volta, the survey of ground-water resources related to Mineral 

prospection, and railway studies iA a very arid area lel to the drilling of some 

productive boreholes but the yield was not enough to cover the projected needs, 

In Somalia, preliminary reconnaissance of the water pointr and hydrogeological 

units of. the whole cointry was completed and a hydrogeologi.cal map was prepared-

A follow-up of this project involving borehole drilling and geophysical
 

rospection is also envisaged. In Togq, the exploration of &ound-water resources
 

of.the sedimentary coastal badin was also initiated. New aquifer formations were.
 

discovered in the vicinity of the city of Lome and are likely to contribute
 

•substantially in the future to its water supply system. In India, the Rajasthan 

project for the assessment of the pround-water resources in five areas for 

multiple-use community water supply, cattle 'andirrigation was completed in 1971. 

Projects for the organization and strengthening of ground-water resources in 

Mali and Mauritania were undertaken and reconnaissic~be surveys, geophysical 

investigations and drilling work in desert areas were carried out. Producing
 

boreholes were drilled and the training of local pcorsonnel was undertaken.
 

New sources of water supply 

In the field of new sources of water supply %work was continued satisfactorily 

Infori~ation being6n the water desalination projects in Kuwait and Israel. 


gathered in Israel on the electrodialysis ' pilot.Dlant operations will facilitate
 

serious.consideration of marginal desalination.
 

in its field of competence
The Resources and Transport Division.has cooperc.ted 


with other specialized agencies in the execution of some Special 
Fund projects. 

In Jamaica, for example, the,United Eations supplied the water resources .panning 
engineer in a Special Fund project for the develpent'of water resourcvs which. 

was allocated to FAO
the UnitedNations had helped to 'prepare and which 


for.execution.
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I. PROGRESS Nd NON-OPERATTrTn ACTIVI'T'IES 

Tne non-operational activities 

nosubstantive servicing of the Economic and Social Council, the
 

Committee on Natural Resources and other organs with rega:' to natural 
resources questions, and conferences, seminars and expert .eetings, as well
 
as research and studies, on particular aspects of natural resources development.


Much work and time was necessarily expended in servicing and attending

meetings ativarious levels. 
First and foremost in this category were obviousli
 
as far as the Division was concerned, the preparation of documents and other 
servicing of the Committee on Natural Resources, for its first session in
 
early 1971 and for its second session. Other intergovernmental bodies serviced
 
or attended: included, on a more limited scale or for. particular topics,, the
 
General Assembly, the Economic and 
Social. Council, the Committee for Programme

and Co-ordirvation, 
 the '3ua-bed Committee, the Ccmmittee on the Peaceful Uses
 
of Outer Space, 
 and its Scientific and Technical Sub.-Committee, the Preparatory 
Committee for the United Nations Conference on the Human Environment and various
 
bodies connected therewith, the Advisory Committee on the Application of'Science
 
and Technology to Development etc. 
 At the interagency level, it included meeting5
 
on water resources, marine 
and other science and technology, space applications, 
.
nvironmental questions etc., and generally for improved co-ordination and
 
%o-operationi. 

The more Cpuc3iic non-operational activities in 1971 are presented briefly
below by subject areas. 
By and large, they correspond to the structural
 
organization of the Division, which includes the Cartography Seetion..,
the Energy

Section, the Geology and Minin 
SectIon, the Ocean Economics and Tecinology

Branch and the Water Resources Section (Water Resources Development Centre).

The presen tation is in turn subdivided into two groups: conferences, seminars 
and expert meetings; and research and studies, respectively., ,Inthe cases of oc'aii" 
economics arid technology, and water resources, a third group deals with interagency
co-operation, in view of its particular importance in thbse.'cases, while: .
of course close attention is given to co-operation land practised 'aso in , th "other' 
areas. 
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UII7ED NA T'IONS 
IDistr.
 

ECONOMICGERL 
AND 2 December 1971'
 

SO CIAL CO UN CIL, ORIGINAL:'. ENGLISH 

COMITTEE ON NATURAL RESOURCES 
Second session
 
Nairobi, Kenya, 31 January-11 February 1972
 
Item 5 of the, provisional agenda
 

REVIEW OF ACTIVITIES OF THE ORGANIZATIONS OF THE 
UNITED NATIONS SYSTEM AND WORK PROGRPIAME OF THE 

COMIITTEE ON NATURAL RtSOURCES 

-Activities of the organizations of the 
United Nations system related to 

natural resources 
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>iIL Economic Commission'for'Asia.andthe Far East-

Introduction
 

The operational activities',of the-Economic Commission for Asia-anc the iFar 

East (ECAFE) secretariat in the field of natural resources development are 
undertaken in accordance with the directives of the Commission through the 

secretariat's Division of Industry and.Natural Resources (Mineral Resources
 

Development Section and Electric. Power Section) and its Division of Water Resources 

Development.
 

Mineral resources 
-The primary role of the secretariat in this field is to stmulatethe 

development ofmineral' resources and to advance basic geological knowledge 'and the 

means of undertaking exploration for new mineral'resources in the region. To that 

-end, the main activities are directed towards: 

(a) The creation of an international forum for the development of mineral 

resources, at which' the problems of developing countries concerning the investigation 

and extraction of minerals are discussed in relation to'possible methods and 

techniques for resolving those problems; 

' (b) 'The initiation of a systematic inventory Of mineraldcposits of the ECAFE 

region, o-"standard data sheets amenable to computerization and capable of serving 

as a .pattern for a world-wide inventory; 

(c) The maintenance of contact'with international non-governmentai.
 

organizations in an endeavour to establish standards for use on a world-vide scale in
 

certain specialized fields of mineral resources development;
 

(d). The: promotion of regional and multinational projects for groups .of 

countries having common interests, including co-ordination in the compilation of 

regional geological and related specialized maps .on a scale of 1:5,000,000; the 

oiganization of a :working Group on Stratigraphic Correlation between the Sedimentary 

Basins of the "ECAFE region under the aegis of the Commission on Stratigraphy of the 

International Union of Geological Sciences (lUGS); and the establishment of a 

regionak mineral resources development centre; 

(e) The promotion~of the organization of regional. and. subregional bodies for. 

j.oint action inthe exploration and production of mineral resources through the 

medium 'ofthe Committee for Co-ordination of Joint Prospecting for Mineral 

Resources in Asian Offshore Areas (CCOP), established in 1966) and the estallishmentV 

of A tin research and development centre for south-eastern ALia; 
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,


(f) The introduction and promotion Or-modern -meznoas ana recnniques ;in c


field of geological survey and mineral resources development; and
 

(g) The rendering of technical advisory services to agencies through regione.l
 

advisers and specialists contributed by donor countries.
 

III. Economic Commission for.Lti;nlierida-


Orientation of work
 

The work of the ECLA secretariat: in the field of natural resources is directed
 

according to the nature of the responsibilities entrusted to the Commission, which,.
 

very briefly, may be summarized as to search for and present appropriate solutions
 

to the main economic and social problems of the Latin American countries. It is
 

essential for ECLA to identify the natural resources available to each country alnd.
 

the prospects for their economic exploitation, both for analytical purposes and .to.
 

help Governments in the formulation of development programmes.
 

Available means and priority fields of action
 

In accordance with the Commission's first resolution on natural resources
 

(99 (VI)) a joint working group was set up, which is currently made up of officials
 

from ECLA, the Office of Technical Co-operation, the World Meteorological
 

Organization and the Pan American Sanitary Bureau (ECLA/OTC/4O/WHO(PASB)).
 

Despite joint action by the above organizations, the ECLA aecretariat,has only
 

been able to obtain the services of a small group'of professionals concerned
 

directly with the examination and promotion of natural resources development (on
 

average, seven at headquarters in Santiago and three at the Mexico Office). Because
 

of the scarce means available, priority attention has been devoted to the study of
 

water and energy. Only sporadically in the past.five years has it been possible to
 

have the services of an expert to st'ady mineral resources, andit is honed to add
 

another expert in this field in the near future.
 

It should be emphasized that most of the professionals mentioned above have
 

normally been "regional ey'erts", that is 'they have been :concerned principally with
 
operational tasks.
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E.CAs workis divided intothe'following spheres:. (a) studies and research
 
Ion topics of general interest; (b). short-term technical assistance missions at the
 

request of interested Governments; (c) seminars; and (d) collaboration with United
 

Nations agencies and regional organizations, As these activities are concerned
 

principally with economic and social aspects, technical aspects.are examined only
 

in so far as they are essentially bound up with the latter.
 

..mStudies and.research and a good many of the technical assistance missions 

cover, among other things, the compilation of available data on the respective 

fields, the examination of current demand, its evolution and future prospects, a 

critical' analysis of' work carried out by national and international organizations, 

project evaluation, needs of financing and current legislation and administrative 

organizatl'on, with a view to obtaining information on those fields that might more 

urgentl require in-depth study. Possible guidelines for international aid are 

.explored, especially as regards matters that fall within the competence of the
 

United Nations Development Programme (UNDP).
 

Results
 

So much has-been achieved up to now'that a'detailed-account of results would. 

may be'said that ECLA has collaborated
. with most of thebe impossible. Briefly, it 

Latin American countries in carrying out economic studies on energy and water.
 

utilization, in the light of national plans and economic and'social development
 

strategies-. Numerous fields have been covered in operational activities and'
 

research including the following: meteorology, hydrology, agrometeorology, water
 

projects for multiple purposes, urban water supply, industrial water supply, 

irrigation, water disposal (urban and industrial), flood control and drainage, 

water resources legislation, institutional organization for the exploration and' 

natural resources, water planning and management, the development
development of 

and planning of electricity systems, electricity interconnexion, financial aspects, 

and water supply rates, statistics and terminology, estimates ofelectrical energy 

hydroelectric potential, rural electrification, hydrocarbon reserves, structure 

of the cdnsumption of hydrocarbons and its evolution, prospects for consumption, 

foreign trade in petroleum and petroleum products, the prices of petroleum* 

needs of the petroleum industry, mineral
reserves and 

products, the financing 

resource3, importance,of mining. as a.source of employment, production and export 

of'mineral, ores, international prices of selected mineral ores, investment, mining 

development policies, legislation and administrative 
organization etc. 
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IV. Economic Commission for Africa, 

Within the'limits of its terms of reference, the Economic Commission for
 
Africa,(ECA) has carried out several operational activities in the field of
 

natural resources:.
 

(a) 
Involvement in .4tudiesand negotiations for the multinational utilization
 

of hydroelectric energy in groups of countries such as Dahomey-Tog:.-Ghana,
 

Ghana-Upper Volta, Nigeria-Niger, Ivory Coast-Ghana, Togo-Dahomey, Niger ia-Cameroor,-

Chad,, Ivory Coast-Liberia, Zaire-Rwanda-Burundi, Kenya-Uganda-United Republic of,
 

Tanzanioa, Morccco-Aleria-Tunisia. 

(b) Publication of an African map on. "Primary Energy" and one on "Electrical 

Energy" (in press). 

(c) ECA has been engaged in preparing studies on electrical energy in
 

various subregions of the continent and encouraging groups of countries to
 

collaboratLe. 
 It has been showm that between 1965 and 1969, production and. 

consumption of electric energy has increa'sed from 23.38 per cent of the total 

in 1965 to 26.70 per cent in 1969. 
The Economic Commission -for Africa has carried out similar studies for, -the 

West African-subregion, the East African subregion and the North African subregion. 

Petroleum
 

In. .the , pe-6roLeu.m,.j LIA; nas, been engaged in the folloi.iing:
 

(a):Preparation of, a "Sunmary 
of information on resources, and development. 

of the %petroleum.industry in.Africa!' showing the present.status, and forecasting
 

the,evolution of the reserves, and oil production for each African country up tc
 

1980.?
 

(b). Production of a paper entitled "Comparison between the cost 'ofpetroleu1W 

works in the off-shore and on-shore areas",, 

Cc) Compilation of a comprehensive review of petroleum development in Nigeri

and.Libyan Arab Republic from,the start of explorations to May 197!;-. 

S(d). Similar studies are'being made for. Senegal-, Gabon;.Iali, Egypt, Ethiopia, 

.Somalia, Mauritania, "Algeria, Morocco and Tunisia. 
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Development of water resources
 

The importance of water in irrigation and productionof power in Afrida has'
 

been to the forefront in the operational and on-going activities of the Econoimic'
 

Commission for Africa, which have included the following:
 

Evaluation of present and foreseeable water needs of African countries; 

- Encouragement of co-ordinated development of river basins by the Chad-Basin, 

Commission, the Niger Basin Commission and the Senegal Riyer Basin Commission,; 

- Stuay of major deficiencies of hydrological data'in Africa; 

- Publication of a bibliography of the Nile Basin;' 

- Survey of manpower in the field of water resources carried out in 16 frican 

countries; 

- Publication on hydraulic development of the Niger River; 

- Publication on water development planning inAfrican conditions (under 

preparation); 

- A hydrometeorological survey of the catchments of Lakes Victoria, Kyoga and' 

Albert. This was a detailed hydrological investigation of the catchments of 

'the three lakes for determining the natural water balance in order to establish' 

a basis for future planning of the conservation, use, regulation and 

development of waters of the Nile; 

- Assisting the Governments of Guinea and Mali t6establish a flood forecasting 

method, thereby permitting the establishment of protective measures for people 

and property; 

- Helping Member States to strengthen their national meteorological services, 

- Development of hydrometeorological networks in .Africa; 

- Holding a conference on the Role of hydrolo~g and' hydroeteorology in .the*: 

economic development of Africa; 

- Conuference on Rural water supply in Africa. 

Several studies have been made and reports produced on various aspectsof 

water resource developments in Africa by country and by subregion which-could De
 

placed before the Committee in future. But one important aspect of Africa's
 

water resources is the fact that the continent'.hasabout 50international iivers
 

shared by two or more States.'Inorder to promote co-ordinated and rational
 

development of these -international river basins, the Economic Commission for
 

Africa undertok"an exhaustive'stuay of these river,basins..
 

Much more workhas been, and is being done, concerning the many lakes of 

Africa, such as the exploration and utilization of underground water etc.,,which 

will be presented in future. 143
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Mineral resources 

Operational activities of ECA have included:.
 
Assemblage of basic data on African minerals, to form partof thematerial
 

required for studies on the location of Industries;
 

Buildin.g up of data on African mineral resources;
 

A.review of mineral resources of the four,subregions of thecontinent
 

(published studies are iavailable):
 

Studies of problems associated with diamond smuggling;
 

Publication.of a coal map of Africa;
 

Adyising Governments on the organization of their geological researches
 

and the development of mineral resources;.
 

,Collection of materials on mining.services, mining legislation and
 

agreements (23 countries already done). 

ECA has many more on-going progrwnmes in.the field of mineral resources'
 

development ,whichwill be reported to future sessions of theCommittee.
 

Cartography
 

In the field of Cartography, the following-projccts have been undertaken:
 

A map of the African continental shelf has'been compiled to form a basis
 

for rational e lortion of available natural resources;
 

A centre for training in photogrammetry, photo-interpretation and 
aerogeophysics had been established in Nigeria. -The centre shouldopen~its. 

doors to students in 1972; 

A similar.centre,is due to be opened in'Yaound6; Cameroon, in 1973; 

A map documentation and reference centre was established-at the ECA secretariat 

for use by Member States. "Charts and maps are regularly published by the 

Scentres. 

Other :activities
 

I.ristitute"for natural resources management. 
ECA,is collecting information 

about syllabi, course content etc. from universities which have established courses., 

.innatural resources management. This will be followed by amission to identify 

centre(s) in Africa where an institute for research and .training, in natuial3< 

resources .management could be established in Africa. 
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V. United Nations Economic and Social Office,in Be.rut:
 

in ithe past, the United Nations Economic and Social. Office in',JBirut (UESOB) 

has noj worked directly in the field of natural resources development. 'However,'.. 

indirectly, researchby UNESOB as well as technical assistance andadvice provided' 

:by it thrbugh its regional advisers and other staff members on their missions t ' 

various countries of the region has had a bearing on the development of naturali"
 

resources in the region.
 
Noting the importance of the subject and hoping that adequate financing'
 

resources -would be made available to UNESOB, development of natural resources 

was :included in the work programme for 1971-1976.. Under this item, NESOB plans 

to undertake studies fwhich would ensure a more comprehensive knowledge of the 

state of natural resources, their depletion and their efficient end economical
 
exploitation.
 

VIII. Food and Agriculture Organization of the United Nations
 

.The work of the Food and Agriculture Organization of the United Nations (FAO)
 

is devoted to the world-wide growth and improvement of agriculture and nutrition,
 

for which it assists its member countri-s in relating demands for food production: 

realistically to the development and utilization of natural resources for agriculture 

and in the formulation and implementation of development'policies and projects. The
 

Organization is concerned with survey, planning and development of physical and
 

biological natural resources and with their rational utilization, management and. 

conservation for agricultxire, fisheries, forestry and animal production.
 

Natural resources for agriculture, forestry and fisheries are water,
 

minerals, soil, solar energy and also genetic resources of plants and animals.
 

The development and utilization of these natural resources are part of practically,
 

all the activities of FAO in the field of agriculture. A complex process of 

•controlling, utilizing and combining these natural resources is required :.to attaint 

sustained and improved production of food and agricultural commodities, the, 

creation of employment opportunities and socio-economic objectives. FAO therefore': 

emphasizes the need for an integrated approach to the.development and' use of basic 

natural resources. for agriculture* including inputs required for their optimal 

utilization.
 

This summary of FAO's 'work. in the field_ of natural resources 'is limited to
 

water. and the iiterrelation of its- use with the development, use and' conservation' 

of other basic resources for agricultural production 
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FAO's activities in its regular.'and field programnes.include: 

(a), "Assessment of availability variability and quality of Water resources, 
oincluding rainfall, surface water, soil water and ground water.i Ground water,.is
 

considered part of the water resources system and is seen as an alternative or
 

complementary potentia source of water in most surface water development projects
 

here the integrated approach is pursued which, however, does not.only apply to the
 

different sources of water (including.soil -vateras a direct source for plant
 

growth) and reuse of drainage water, but also to the integration with all inputs
 

from other resources required: for the most effective use,of water.. Users' aspects
 

prevail in determining requirerents at.all levels of hydrological data collection
 

water rzources planning, developnent and management. A continuous,process of. 

planning is carried out through FAO's'Perspective Study of World Agricultural
 

Development, which includes land and water, forestry and fisheries and animal' 

resources;.
 

(b) Design of'water development systems for agriculture, including
 

reservoirs, spillways, barrages, canals-, wells, river control works, drainage 

systemis and irrigation and drainage distribution systems. FO's programme includes 

a heavy commitment to the technical and economic aspects of design and construction 

of such water development works for agriculture; 

(c) Water control and management. including conservation. Activities in thi 

field cove: estimation and evaluation of-crop water requirements' water 

distribution, application methods and practices,- the.use'of saline and sewage water, 

reclamation of problem soils, the introduction of modern drainage techniques and 
practices and.projects to increase.crop yield anld quality through variety selec-ion. 

and better use of water and fertilizers. In respect of water conservation,.this,
 

includes programmes on forestry and forest managemen, soil conservation and range
 

management practices, land use-planning, inland fisheries and related hydrobiology
 

All these activities have to take their-proper place in watero resources and,use,
 

planning. The full utilization of the production capacity 6f natural resources,,.
 

their conservation, and avoidance,of'inadequate'or improper-use of these meansof'.
 

production receive specific attention;
 

(d) Education and training, including rural.youth progrQmnmes, rural sociology 

and public information.' Specific attentira,is paid to-training of cadres both,at, 

the professional and technical level, through in-service training, fellowships, 

sewinars, meetings and pilot projects, andthroughco,-ordihnating regional land: ana. 

water use projrammes; 
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2 , (e) Organization:, ad inistration, fanavement, -and" legal'aspects o-natural, 

resources development and use, including assistance to member countries in draft
 

legilation on natural resources development and conservation, water andsoil!,l
 

tenure, wild life, grazing, fisheries and forestry. FAO co-operatesi losely wi
 
international river basin commissions. At thescheme level, activi.t.es d -rc
 

involve the operation, maintenance and management aspects and the creation,
 
organization and staffin'g of iiistitutions requiredfor this purpose, including
 

'irrigation districts and irrigation users' associations., Much.;emphasis..iS..placed
 

on this field'in response to increasing,awareness.that major bottle-necks to
 
development frequently occur through deficiency of organization, administration
 

a6d management.
 

(). Research, including the use, application and adaptation of new and proven
 
.tchniques for surveys, updating of system analysis and interpretation,
 

establishment of survey criteria and standardization. In order to gain better
 

knowledge of water and soil resources, and to identify their developaent and use
 

potential, applied research components are-found in most of FAO's field projects.
 

Work is carried out on all aspects of water application and use and conservation
 

in agriculture through pilot projects, experimental stations,and in co.-operation
 

with existing research institutes. FAO has co-operated with IBRD and UNDP in
 

setting up the Consultative Group on International Agricultural Research., Such
 

.work is-also a precondition for a useful exchange of experience., as demonstrated
 

by theFAO/UNESCO World Soil Resources Map. 

(g) Co-operation with other United Nations specialized agencies and
 

programes, and with international and national governmental and non-governmental
 

organizations, universities and research institutes. This is achieved through
 

FAQ's various.statutory bodies and commissions, through direct participation in
 

technical meetings and field projects, and joint activities in the fieldo-of water;
 

(h). International conventions and agreements. FAQ has accepted the
 

responsibility,for or is actively participating in international action.related.to,
 

the development of.natural-resources.
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FAO'Is operational activities in al'l water .fields.can osumzarized as folldws 
(extracted from FA0 report for. l7l to the ACC Sub-Committee -on;,ater.'esources 

Development); 
UNDP(SF) projects dealing with all aspects,of'
 
w.ter planning, development and use. BT 
Other UNDP(SF) projects wit. a water 
developaent component '3
 
Participation with othctr Unit.ed'Natidns 
agencies in projects on water 22 , ' 
World Food Progran e water projects: .34 
Funds-in-trust projects dealing with ,water 10
 

Individual technical assistance expertsin 

water fields 

-

Fellowships (Septeiber 1970/71) in water fields 58 

IX. World IHealth Or.anizaton, 

General.
 

The subject of water resources as:a.vital part of the total environment',is a
multiplex,one involving various fields of interdevendent activities.!; The World 
Health Organization's -obvious Iinterest in this field is concerned with the 
farreaching impact of the uses and abuses-of water resources in*,particular as they:
 
affect the hunan environment and. ultimately the health of. nations. 'While the great 
.importance of other components ot" water resource activities is recognized, such as 
energy and mineral sources, such activities are.not ithin WHO's spher 'or 

responsibility. 

The main organizational units active in the"water resources field are the1' 
Community Water Supply and Sanitation', Environmental Pollution and' Pre-investment 
Planning units within the Division of Environmental Health. However, a large 
number of other WO units are also involved, either directly or indirectly. Top 
priorities were given to assistance of member countries for the development of safe 
coMrunity water supply and waste disposal. Various programmes have beren developed. 
over the past 20 years involving substantial allocations from the IHO regular 
budget, as well as other programmes undertaken in co-operation With UNICEF, UiDP 
and with bilateral assistance. 
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Programmes" of assistance are primarily in the form of direct assistance 

whereby sanitary engineers are placed'in countries to help in'the deveiopoent of 
.better water suppli'es, control of qu-lity'and in waste iwater management. fAs 
1971 there are approximately 245"field projects in 90 member countries, all related-. 

towiater iresources in various degress. .Among the major progrsaes are the 

pre-invetment projects in water supply, sewerage and water polluti6n financed with
 
UBDP(Special Fund) assistance. There are now.25 such projects in operation in all
 

regions of the Organization.
 

"Equally important are the WHO' programmes in training, research and.deveopment. 

'These are carried out through fellowships, assistance to local inst: 

publications, seninars and by collaboration through. the new hI1O Inti 

Referenc.e -Centres on Community Water Supply and Wastes !Management. 

The future of developing countries in this tield are tremendous', and in 

rcognitior, of this WHO has worked. closely, with other internationall'and bilateral* 

agencies to mount a more Vigorous programme., Targets for the Second United Nations 

Development Decade established by WHO point to the need of over $9,000 million-of 

capital investment for community water supplies and $7,000 million for sewerage. 

This has. stimulated a closer cc-operation and co-ordination between WHO and IBRD 

which organizations have recently joined'forces in a co-operative programme to. 

carry out sector studies and to identify water supply, waste management and water

pollution projects for investment.
 

AIajor preparation has been made by WHO for 'its' participation in the
 

United Nations Conference on.the Human Environment.
 

.Oranization functions' in water resource projeets. 

The WHO units which deal primarily with water resources; projects- are briefly: 

(a), The Water Supply and Sanitation Unit. This Unit- deals comprehensively. 

:with systems for ensuring sanitary processing and delivery of water'and food,,

.sanitary removal'and disposal of domestic and industrial wastes, hygienic quality. 

the environment, and engineering measuresof.. for protection of knowledge and 

technology gaps, and methods for closing such gaps; the development of criteria
 
.and technical guidelines; the dissemination of technology and feed-bauk of field
 

problems between industrialized and developing countries; promotion and assistance
 

to countries in planning comprehensive national programmes; continued consultation
 

with the United Nations, the United Nations Industrial Development Organization
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and the Food and Agriculture Organization'of the united.Nat± . ' - .
and implementation.,of projects,.,and tP 
e 
 -widedri-sn t.lnnievtluat ion,Second Development Decade.goals; oFotb 
.. o.res..t....s.
 

(b) Environmentalj Pollution Unit. 
This piovides.- technical guidance f r
 
the prevention and control of air, soil, surface and ground-water pollution, and
encourages the training of.personnel in this field; collaboration 'inmethodology 
studies for ascertaining the*effects of physical, chemical and biological pollutants*on man and'his environment; promotion and establishment of rolitine surveillance
 
networks for radinuclides in the environment, an..advice on measures 
for dealing
 
with radioactive coatsminaiion; and stimulation of research, and promotion of
 
uni'formity in nomenc.lature, analytical procedures and expression of results;
 

(c)' Pre-investment.Planning Unit. 
This Unit provides advice and assistance
 
to regional offices and.Governments!on-pre-investment planning for water .supply

end Vtates disposal-for maximum beneficial.use..of funds; the development of 
criteria-- and guidelines, -including sensitivity,aspects, for project execution; 
the assistance in: the negotiation of.subcontracts and maintenance of.a listl of 
qualified consulting firme; the development of-criteria and methodology for
 
cost-effe.ctiveness, progress review .and.evaluation; .the provision of technical
 
guidance and review in the conduct of sector studies of water supply and wastes
 
disposal needs, and technical, guidance to administrative units in, the execution 
of-their functions in pre-investment planning.projectS; the study and report, in
 
co-operation with other units of the Organization, upon the 'short- and long-term
 
effects of the construction of.planned water supply and vsstes disposal systems on
 
the quality of urban life and the eco-systems of-the areas. affected; and the liaisonw'
 
on technical matters! with other United Nations organizations as aswell othe3 
international, regional and bilateral agencies which. assist menmber States in 
pre-investment or investment programmes.
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Internationa]. Bank, for Reconstruction and: Development 

?CWateraioa~akf 

Irrigation
 

In RNovember. 1970, he International Development Association ,(ThA) extended

'a$14.5 mi.lion credit to Indonesia to improve its irrigation anu drainage
 

sys ems. project is scheduled for eomplet on'by'1975. 

An IDA credit of $US5 million to Afghanistan was signed in June -LSi(. 1tvS 

purpose. is to :mOdernize the existing'irrigation-system in the Khanabad Valley in
 

the-north-east of thecountry. :The :project was prepared With:theiessistancelof.
 

FAO and UNDP. -It will -be completed in 1974. 

'Actedit was extended by IDA to India in August 1971 for an amount of
 

$39'million tio assist the financing of the Pochampad,Irrigation Project in,the
 

State of-Andhra Pradesh. The first phase of the project includes a dam and canal, 

System to irrigate l00OO0 hectares from the Godavari River ond-is.due for
 

completion in 1976.
 

The financing of the Lake Alaotra Irrigation Project in the Republic ]of 

Malagasy will be assisted by an IDA credit of-t5 million si.ned in August 1970. 

Year-round production of a high-yield rice cropi of 12,000 ha. will be made possible, 

The project should be completed by the- end of 1975. 

*In Greece, a loan of t25 million approved by the World Bank in June 1971 

will finance the development of ground-water resources in the Thessaly Plair 

Sixteen hundred production wells will be drilled and equipped and by 1976 ar 

additional 4O'O00-ha. will be'covcrcd 'by an irrigation distribution system. 

Water sup lv and seweragpe
 

In February 1971 IDA'awarded a ..3.million credit 'to •Botsvana -for an urban
 

water supply project to be completed&in 1972.
 
' 

The World Bank approved two loans -inMarch 1971 totalling'$5.41.million ' for 

sewerage and drainage projects in Nicosia a.dFamagusta in Cyprus. The projects 

vill serve about one quarter of the population in each city as well as accommodation: 

.for 4,000 tourists. The projects are scheduled for completion in 197.4.
 "
 

A World Bank loan of $8.3 million to Kenyavill serve tooaevel'op a new sor 

of water "fi- Nalrubl, invresisiii; pruvint capacity -nearly.50per cent and allowing 

the.system to meet the city's "w~ter needs-through 1980: -.The .project,period is' 

19071-1974.
 



TWO loans were made to Brazil by'the World Bank in May.1971 for'a. otAl of
 

$37 .illi~n to finance the foreign exchanre cost of the Sao Paulo Water Supply
 

,andPollution Control Project. Piped water will bfe made available to.,2 million
 

ndditionl persons. Rivers will be freed of.75 per cent of the present load of
 
solids and h5 per cent of biochemical pollutants., The 1project is to be completed%in
 

197h.
 

MultiDnurnose water schemes
 

A loan of 445 million, to 'Yugoslavia by. "the'World:Bank in 'June 191 lJl finan~de. 
a multipurpose*wter supply, irrigation and electric pd,,*r project in.-the utonomous 
Province of Kosovo. The project is expected to be completcd by the end iof 1975. 

In May' 1971, the World Bank approved" two loans"totalli n g $90 million for watwr. 
supply projects .i Colombia.' .A'loan of .$88million will-finance the second phase
of the expansion of the Bodota water supply.'system and a $2 million loan is for 

the Palmira water supply project. The/two projects-are scheduled.for,completion 'in
 

1977 and i974, respectively.
 

In Deccmber 1970, the World Bank and Sweden. lent $42 million to the United 
Republic of Tafizania for a hydroelectric power project which, upon completion, will 

give the Tanzdnia Electric Company a total .generating capacity of 237 megawatts. 

A World Bank loan of $23.2 million was approved in April 1971 for a 

hydroelectric power project in the Territory of Papua and New Guinea to help. 
meet the demand on the highlands of New Guinea and,in the.ports, of .Lae and. Madarn 
The project is to be completed in late 1975. 

In: April 1971, the World Bank approved a $70 million loan to Brazil for.. 
construction of a 700-megawatt hydroelectric ,plant and. associated, transmission
facilities at Salto. Osorio on the. Iguacu River.i,. The last generating unit is. 

expected to be operationl.inearly i976. 

.int-:r.l resources' 

A loan of $9 million-was approved by the World Bank to the Republic of Guinea. 
in June 1971 to extend the transportation infrastructure for the extension 'of, the,,'.. 

toke bauxite mining venture. The project will be part of an over-all expansion of, 

Poke production and sales are expected of 9.2 million tons of bauxite annually 

compared to thL present capacity level of 6.6 million. tons. 
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princip.lly to finance water' A-nd transportation facilities and a-'townsh required 

to support a-coppe.r-nickel mini-g development project.nt. Selibi/Pikwe in the north

east of the 'country.. The project is expected to be completed in '19T7' 

A Wrdank loan of "$50 million- was ade Bazil"o in August eforo o 

developmcnt of a project to mine and export 1igh-gride iron ore. -A second loan of 

$46 miliion was madd'for associ.'ted railwiay facilities. The ov"r.;- "°project is 

expected to result in net foreign exchange earnings for Brazil of $50 million' pr 

annum based on expected minimum annual shiPments of 10 million tons of ore. The 

project should be completed by 1974. 

The World Bank Group, in the financial year.ending 30 June, 1971, made loans 

totalling $264 million-to 18 developing finance companies to finance ventures in' 

12 countries. The proportion of these funds which went to support natural resources
 

development through loans issued by these companies is not-'known precisely but can
 

be a~sumed to be far from negligible.
 

As for technical assistance, in addition to the co-operative programmes set.
 

up with FAO and with WHO and which cover in part the field under consideration, an
 
example.of assistance of this type is the review 'ofthe development of water
 

resources of the Lower Mekong Basin undertaken under the 'leadership of the World
 

Bank at the request of the Secretary-General of the United Rations and of the Mekong.
 

Committee. Fourteen projects'in the Basin have been earmarked 'for pre-,investMent
 

'study and the Bank has agreed to be the executing agency in co-operation with FAO
 

and the Asian Development Bank.
 

Minerals
 

The main nuclear material is uranium which occurs in most regions of the 

world and is often found in areas where none of the other common minerals, are 

found. '.Thus, although general mineral surveys should be carried out and may resuiL. 

In'inding uranium-bearing ores, it 'is' a fact that nearly.,all the major ure-" 

sources have been found by special uranium prospecting.missions,and often,where no:
 

other commercially attractive minerals exist.;
 

.,The Agency has sponsored work in developing countries inlookingafor uranium
 

resources through the.provision of experts, by supplying equipment, by organizing
 

training..courses, by granting fellowships and by sending special-missions. The-,
 

IAEA'is also the executing agency for t.mn INDP/Sneeial 'Fund, roJects obn. uranium.
 

.exploration in Pakistan and Greece..
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The Agency is also actively engaged in developing a programme on the use of
 

inuclear techniques in the exploration and exploitation of other.minerals. 

The successive stages from mineral prospecting through the evaluation,
 

development and exploitation of mineral deposits all require extensive effort and
 

costly investments. In these operations, nuclear techniques, which help towards 

greater efficiency and lower costs, are being increasingly adopted.
 

The Agency keeps abreast of the progress in this rapidly developing field by
 

holding various kinds of meetings and by direct consultation with leading experts,
 

e.g., the Symposium on Nuclear Techniques in the Prospecting and Development of"*>
 

Mineral Resources, convened' at Buenos Aires in 1968 

The Agency provides considerable support to its developing member States ,"both
 

in their research and development efforts and in'their attempt t6 apply nuclear
 

techniques in various areas of the mineral'industry. 

Technical assistance projects which have been and are being implemented within
 

recent years range from relatively small projects involving the provisionofr suitable
 

experts and relatively low-cost portable instruments or instrument modules which 

couldbe assembled within a particular country for field work, training and
 

demonstration, up to long-range costly projects involving assistance in setting up. 

a modern analytical laboratory employing techniques such as radiochemistry, neutron 

activation, X-ray fluorescence and online computer, which are usually financed both 

by the receiving country and the Agency, and may take several years for successive 

building up of instrumentation and personnel capability. Recently the Agency 

awarded research contracts on the use of.nuclear techniques in geochemical 

prospecting, and on the use of radioisotopes in flow studies with some reference to 

the traisport of mineral slurries, both of whichb are organized as co-ordinated 

programmes
 

•luclear desalination
 

Some large desalination,units for.producing 'about 5 million gallons per day :of! 
drinking water are now in operation and larger plants are being considered but the;
 

cost of this water is quite high, about 50 cents per thousand gallons.
 

Larger units of about 100 million gallons per day capacity could be combined
 

with nuclear pcver plants of about 400 electrical megawratts in a dual..purpse power. 

and. desalting plant -and such units could be of interest to large coastal urban., 

areas in 10 or 15 years' time. The XAEAkhas -held or sponsored meetings- in, ,this 

field and will continue to do so in order that it can advise countries in good time
 

about the prospects of using nuclear desalting plants.
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Subcontractual work and advisory services. 
The Agency analyses osamples fbr
 

isotopic composition and advises regarding hydrological interpretations based or
 
isotope data for water resourcds programmes (Uf4DP/SF) executed by other United
 

Nations organizations. 
On a more limited basis, the Agency, upon request, makes 

advisory visits and some isotope analyses for member States in connexion with field 

demonstration projects using isotope techniques.' 

Technical assistance. The Agency furnishes technical assistance in the form
 

of both equipment for nuclear methods and experts. 
Such assistance inbludes both
 

environmental and artificial isotope techniques and covers a broad range of 

hydrological activity. Currently, technical'assistance is in progress in 13
 

deyeloping countries.
 

Training. (a) Periodically, the Agency conducts regional courses in isotope
 

hydrology mainly for hydrologists of the countries of the region. Such courses,
 

each of several weeks' duration, have been held in'the Middle East, South America 

and South-East Asia. (b) The Agency awards fellowships for training in various
 

aspects of isotope hydrology for nationals of member States.- The fellowships range 

Irom *two to several months' duration and are normally conducted in part at TAEA
 

headquarters and in part at other institutes or laboratories, as may be appropriate
 

Exchange of information. 'a) The Agency organizes.and conducts periodic
 

symposia on isotope hydrology and panel meetings on special topics in isotope
 

hydrology. (b) Information about the Agency's work in isotope hydrology is'
 

disseminated through its own publications, through published papers in the 

scientific literature: and through non-published technical reports for other
 

United Hations organizations and for member States. (c) The Agency provides the 

technical secretariat for the International Hydrological Decade (I}D) "orking, 
Group on Nuclear Techniques in Hydrology, .;hich co.-ordinates international exchange 

of knowledge in isotope hydr6logy and sponsors publications. (d) At least a fev 

times each year, IAFA furnishes lectures in the scibject of isotope hydrology for 

.international hydrolorical training courses.
 

Research. The Agency sponsors research by giving financial assistance and 

technical advice to individuals and/or institutions working on special problems in
 

both environmental and artificial isotope hydrology. Such Agency..supported research
 

is currently ioini on in 12 developing countries.
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