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 ‘The Workshop on Natural Resource Planning and Manage-
ment was one of a series of meetings and consultations -
held during the nast year to examine the present and .
‘potential role of science and technology within the total
framework of the development assistance program carried
cut 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
countiy specialists from industry, academia, intsrnational
‘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 preclsion 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 colleagues
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 of 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 ¥elation to the breadth
‘and hign quality 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 ¥orkshop

which ‘addressed the following task:




(1) ‘review the choice of subsectors within the” three
-science and technology areas (i.e., natural:
‘resources, 11dusfr1a1 technology, and sc1e1ce
~infrastructure); : s

Lt )

(2) u*velop criteria- ror pro;ect se;ectlon,vaﬂd

* l

(3) Jaenulfy some of the nost promlslng tvpe% of
pro;ec» aprroache s.., , : D e

o The spec1f1c recomnendatlonq of the December Zorkshopu
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 clarify, 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
cmphaals that should be accorded natural resources by AID.

. As a result, a WOkahOp on Natural Resourccs Planni ng
“and quaoement was held in Washington on January 21. This
report describes the key issues, significant observa icns,
and major findings and conclusions which emerged from that
session, as weil as from documentation presedtud by U.S.
technical agencies and multilateral 1nst1tuL17n9 both in
adVdncc of and subs equcnt to, the Workshop.Ll

The tern ”natural resources" had been b*cadly dbf*ncdi
for earlier meetings to include natural products (e,
mineral, ferests, fish, water) aad amenities or SlLU&L‘bTﬁ
(e.g., wa-erfalls w"ter“ays, fertile <oils, PounL(¢n_j

which are a<s‘zt‘* valte by m“u as the resultl of thei:
po“'1+1\1-ecalux Lo oor sonial banafips, he prine ’yal S
teviz i their gpovential usability. =/ Tor purposss o0 U
woernsiiop, ws woll 23 Ffer subsoguont connideintion of |
sector .xuhin tin conuext nof Ysclience and technalop.,

focus was restricted te iaclude oaly thosc aspeces o1 egvi-
culuure, conventional electric power generation and capltal

'pr03ect development (e. g., waterways englneerlng) which
| i L e

P
H

'1/ Aechnlcal 1nputs For the Iorkshop arc 1nc1Lded as Appendlx D

2/ Adapted from UV deflnztlon used in Natural Rosou1res of '
Developing Countries: Jnvestigation, DeveJopmcnt and. :
Rational Utilization, UN Department “of Economic and Soc1al
Affairs, E/3608/Rev. 1-ST/ECA/122. Dp . 3-9, 1970)




involve the effects and impacts of such activities on the
c¢haracter, use, and management of adjacent lands or other
reésources. Thus, a nusuer of areas in which AID has ' ©
historically been quite active -- and which are natural
Tesources-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 Airiie House Workshop. "Planning and Managemerit"
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 on tlie 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 represents a general con-
'sensus with respect to present constraints on resource o
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 the natural
resources sectcr 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 am 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



‘program and policy formulation, as to where the largest
‘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 developlnv country requests for
‘assistance in a selected number of high yield activity
areas..



I, 'SIGNIFICANCE OF NATURAL 'RESOURCES: TO ECONOMIC
S DthLOPMLNF

Natural rosources constitute the pr1nc1pa1 ecopomlc\
‘asset.of most-of the world's developlng nations.. ' Indeed,
"a frequent Third World complaint is that the industrial- .
ized nations view it 'solely as a source for umprocessed
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
rescurces (e.g., oil in the Middle East, Venezuela, and
Nigeria; copper in Zaire and Chile; lumber in Turkey and
Malay51a, water in Pak1 Tan and the UAR) »

, The 1dent1f1cat10n, development and w1°e utlllzatlon
of 1and 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 cf mineral products; Zaire, about 65 percent; Liberia
about 75 percent. Impressive statistical 1nfornat10n is
available on the importance of mineral and forest productq
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 deve]opment 9
The importance of ‘water to a country’s community develop-
ment, agriculture, and industrial life is obvious. Simi-
larly, without energy an economy cannot functlon, in most.
areas of the world the standard of living is closely 11nked
’to the availability of electr1c1ty and fuel v .

It 1is also well to recognlze ‘that 51gn1¢1cant penaltlus
are 1ncurrad by developlng countries which fail to utilize . .
1nd1genou> raw materials. - By relying on imports to fill the
Tresource gaps, trade deficits are increased, scarce foreign
exchange that could otherwise provide necessities unavail-
able within the country is forfeited, and opportunities to
develop labor-intensive resource extractlon and processing
industries are foregone. Latin American countries, possesaors
of vast timber.lands, collectlvely import . $407 million worth
of forest products annually. Nigeria, wh1ch is. heav11y
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forested, imports more wood. and wood vroducts than it
experts. The same type of situation occurs in countries-
with unexplored coal, ga3s, and oil potential. In an
attempt to reduce the loss of foreign exchange, countries
poor in fossil fuels and hydro power arc starting to seek
new domestic - alternatives to imports -- principally -~ .
through 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 well 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 materizls. 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
resources of other countries, or in selling specialized.
'services to other nations. : B

, The economic life of developing countries, on the

other hand, revolves largely .around the exploitation and

use of their natural 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 stimulate an
increased awareness and interest within developing countries’
in their indigenous natural resources. First, there' is '
growing recognition that the development of minerals, fuels
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 er\khdropgh;
knowledgé of the resource base in order to develop it -
safely, and to adopt.proper measures for sustaining’ and
optimizing benefits from renewable resources. ‘Added . to
this is the concern Chat the rapidly increasing demand -
for limited nonrenewable minerals will create shortages

of critical raw materials 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 been the most dramatic new develop-
ment .. ket E ol Shtadilis d:

.+ 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 assistancel/ {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). : B .

. "The creation in 1970 of a U.N. Committee on Natural
Resources within ECOSOC is a-significant jllustration of
the degree of developing country interest in the natural
resources field, This Committee was established principally

1/- Several Workshop participants from U.S. technical agencies

" felt that the fact that AID has not received significant
numbers of requests for assistance in the resources sector
is misleading. They noted. that their agencies are often;
asked for help directly by counterparts in developing
countries apparently because, with few exceptions, AID
Missions have not been receptive to assistance in this.
sector and have.discouraged formal requests through AID
channels. - o



.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.' / The
Fund, which would be financed 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 rationaie 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 N
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. ‘ ‘ ' o o . o

- 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 Southegst 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. L -

: 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 0il and gas fields -- have
never been tested. A strikingly disproportionate percent-
age of the known sulfide ore bodies and.other types . o
of metal deposits are found in the temperate and arid
regions of the worid. 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 ago
it was commonly believed that there Wwas no o0il 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.



~ Itis estimated that 29 percent of the earth's land
‘surface is covered by forests; ‘and one-half-of ‘these are
.in  tropical areas.  However,.little is known about -the . '
‘extent, properties, and potential uses of the hundreds of
‘tree 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. Anothser 46 percent of the werld'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 conserving
properties of the soil (i.e., reduction of ercsion and '
man-caused flooding). By integrating grazing habits with
the characteristics of indigenous vegetation, livestock
can become instruments of beneficial environmental chenge.
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 ccology 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 areuss 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 undcrground water on a sustained basis.
Information on the composition (e.g., salinity, silt content,
biology) of both underground and surface waters and the



'varlatlons that occur during the course of the year is,
for'the most part, lacking. 1/ It should be noted that
since surface water and.groundwater regimes are inter-
related, there is a need for integrated regional approaches
to the ana1y51a and management of water systems., As popu-
latlon pressures .in dcveloplng countries increase the.

use of marginal and submarginal lands, kncwledge of the
carrying capacity of the land in terms of sustalnable

water- yleld will bncome cr;tlcal

.1/ The following two reports, prepared by the U.S. Geological, -

-Survey at AID's request for the Development A551stance Com-~

mittee of the OECD, present comprehensive information on
the state-of-the-art and research needs in the flelds of
mlnerals and water resources exploration: »

{a) The Appllcatxon of Geochem:cal Botan1ca1 Geop_y31ca1

and Remote Sensing Mineral Prospcctlng 1eéhn1ques to .
Tropical Areas -- State of the Art and Needed Research;

Dorr, et al; U.S. Geological Survey Open File Report,
(IR) DC 20, December 1971 . .

‘(b) Technlques for Assessing Water Resource Potentlal in
the Developing Countries with Emphasis on Streamflow,
Water Movement in Unsaturated Soils, -Ground Water,
and Remotec Sensing in Hydrologic Applications; Taylor,

George C., Jr.; U.S. Gelogical Survey Open File Report,

December 1971
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IIT'-"CONSTRAINTS 'ON' NATURAL RESOURCES' DEVELOPMENT
Severai genéral observations about natural resources’
‘aevelopment in the Third World in the decade of the''70s-

N

deserve mention before focusing on specific limiting s
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 forg is derived from the desire to
control all aspects of resource development from 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 o
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 result of 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.

e 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

11



economic programs and objectives. Weaknesses in any of
these links can impede resource development even in -
countries posse551nb great natural wedlth ‘ /

--As previously mentioned, vast areas of the develop-
ing world remain essentially Lnexplored 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 fore1cn '
industry for the 1nvesument of risk cap:t 1.

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 penetrqtlng 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 of the Amazon Basin. It may well be that new .
‘data and data-gathering techniques will emerge from the
forthcomlng 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 developlng 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 madc in geodetic
p051t10n1ng, and ground-based geophysical and geo-
chemical surveying are providing new tools for upgradlng
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 locatlon‘vcry prec1se1}f
even in deep jungle areas by monltorlng the positions of )
_Tran51t satellltes during a series of passes. .

1z,



_ Limitations in trained manpower at all levels --
‘resource planners, managers, scientists, technicians -
will continue to be a major constraint on resource =
‘development in the coming decade. As developing
countries attempt to control all phuscs of the develop
ment of their natural resources, this limitation will
loom ever larger. Resource surveys and inventories
carried out in traditional moedes 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
developing world.

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 o
waste to timber lands for which the government has o
‘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 inter-
preted data available. Sometimes the developing

13



country is no better off when working with donor

governments. A recent AID-sponsored team which visited
Mali to assist with preparation of an experiment for -
the forthcoming Earth Resources Satellite Program was -
told by Malian government scientists that aerial Lot
photography needed for planning purposes existed -~ but

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

- 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, middlc-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 structurcs for stimulating private investment;
and negotiating leasing and concessicnal arrangements
Developing countries fcel 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. = 7 o : '

- The January workshop underscored, in particular, ‘the
benefits to be derived from comprehensive planning on -
a regional basis (i.e., river basins, urban areas). -
Such benefits include: (1) better assignment of valués-
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) opportunitiés to channel o
financial and manpower resources into priority activities;
(4) better chance of influencing population patterns;:
gndd(S) preservation of the renewing pronerties of the

and. - : '

_40bViously, the shortage bf'financialvresoufceéﬁta

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 curricule and obtain staff tg train
‘the scientists and managers, and to purchase and maintain
technologies which can reduce the time and costs involved
in resource development. Although the payoff from
investments can be spectacular in certain areas such as
minerals and fucls, the inherent risk factor and uncer-
tainty tends to reduce the priority assigned to natural
Tesources projects in competititon with other develop-
mental activities for the limited funds available from
international assistance agencies. Because of this,
the developing countries.are seeking to establish within
the United Nations new funding mechanisms exclusively

for resource e xploration purposes. It is also clear

that the relatively long period of time required to .
complets a project (minimum of seven yesrs), requires
long-term commitments by development ag:ncies, and
tenacity by both donors and recipients.

. Perhaps the attitude of many deve’oping countries’. .
tovard mineral and, energy resources ceza be appropriately
summed up in the following excerpt frem the Nigerian
Second National Development Plan, 1973-74.

+ e st 80

. "During the 1970-74 Plan p:riod, Govern-
ment will participate in the exwloration and.
production of Nigeria's mineral resources.

This direct involvement is necessary because
-of the crucial role which miniag (and especially"
crude petroleum) is expected to play hence-
forth in the economy - providing 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 thesec 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 result
in a large part of Nigeria's hidden wealth
remaining untapped for a long time to come.
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"Government .involvement 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 zcnes to facilitate intensive
geological surveys and prospecting in each
zone. On the basis 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: } L o

- "(i) prumote the diversification of the:
country's primary mineral products through ‘
extensive geological explorations and mineral
deposits appraisals; . N .

(i) organize the development of minéfél,
resources so as to contribute to the overall
national development =ffort; - T

 "(iii) control and regulate activities in
the mining sector in order to.optimise its
effective contribution to the entire national
economy; - SN O
7. "(iv) secure the conservation of the
cpuntry's,mineral;resources;7andgl‘Qﬁgw.h
E?Q;iﬁCv) conduct7reseéféhfinto‘éffféiéﬁq{‘
extractive methods and wider application and
use of minerais."
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‘ T

[V.* CURRENT ROLE OF GOVERNMENTS, DEVELOPMEN
" KSSTSTANCE AGENCIES, AND PRTVKTE 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 nature 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. Ccnsultations 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 o
raw materials. Meanwhile, the Unitea States seems
hamstrung as a result of its ambivalence over the
proper rationale for U.S. developmént assistance in
the natural resources sector, particularly with respect
to minerals, fuels, and forest products. e
; Agency representatives expressed the view that a
solid ‘U.S. bilateral assistance effort in this sector

is stymied by a persistant’ fear among development
strategists that other nations will view this not as
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‘development assistance, ‘but rather as merely a veiled
incentive for U.S. industry. Consequently the United
States 1is apparvently TooKing to the multilateral ]
‘institutions as its instrument for providing assistance in
the natural 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 DPivision (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 i
the Transport Section and there are no Americans
among the five D-1 level employeces. The chief of the
Division employs about 500 experts on field projects
‘funded from the technical assistance comporent 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 areé 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 OAS.
attempts to fill manpower requirements with Latin
American expertise before looking to U.S. talent.

,J»';{I%FWas,poihted out by severzl participants‘;h@pb
the involvement of U.S. experts in multilateral...
programs is limited by their much higher salaries



relatively to those earned by professionals from/
‘other countries. ‘' The fact ‘that other government’s
joften underwrite the salaries of their expertS/to
.provide a-competitive advantage was also noted.

, The general 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 by the U.N., Natural Resource Committee; providing
part of the U.S. contribution to the multilateral
‘institutions in 'services rather than dellars; '"topping
off" salaries for U.S. experts involved in multilateral
program assjignments; and better and more persistent
‘articulztion of both the special talents U.S. personnel
can bring to bear in multilateral natural resources
activities, and also our desire to obtain 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 appraisal. The Medium-Term
programme of tge Uniteg 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 activitics,
as well as training managers and policy makers in the
formulation and implementation of national resource
golicies,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.N. Projects SUrrer ‘trom the.inherent
deficiency of multi-national field teams, with a.. -
variety of backgrounds, philosophiss, and experiencies;
which cannot provide the long-range continuity or
follow-up with host agencies that bilateral donors can.
offer, ' : - . o

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 1lip 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 thcy seem better able (than bi-
lateral donors) to work with countries at the initial
program 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 arc quite comprehencive in terms of both the
categories of rcsource 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 applicaotion of new technologies
to resource survey, appraisal, and management. While
the multilateral institutions have been incorporating
proven technological innovations (e.g., infra-red g
remote sensing in Lthiopia), 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, rand .afford.
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Recognition was given to the necessarlly close
relatlonthp 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 representat;ve ,
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
actuatlon of project funding.

S The future role of private 1ndustry in the devel
-opment of natural resources in developlng 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 io assume self- suff1c1ency
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 adm1551on to the
deve10p1ng countries. :

- U.S. private industry will undoubtedly contin .e to .
~p1ay a significant role in resource development in devel-
oping countries, albeit operating under more stringent
conditions with respect to profit-taking, requirements

for tralnlng 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. SPECIAL CAPADILITIES OF' THE UNITED 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- SR
lateral institutions, and their subsequent discussion,
the following areas were identified: S
-- development znd application of new techniques,.
equipment, and methodolegies for resource
surveys and nanagenent; LT

-- 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 multipie-use manage-
ment principles for resource conservation,
‘environmental protection, and optional
utilization; -

‘--"research, training, demonstration and appli-
cation with respect to the envircnmental .
aspects cf resource development; and

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

. The first three items were cited by virtually every
speaker as being (1) particularly significant to the
developmental obiecctives 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
considered during the December Workshop at Airlie House.



As -the world 1eader‘ in. sc1enc and techrology,
the United States has over the years.developed . (Vlth
Federal research funds in. most cases) the pr1nc1pal
technologlcal tools used in natural resource -surveys,
including the magnetometer, scintilloneter, grav1meter,
and computer modelling techniques. Based on recent
deronstrable successes with radar mapping and multl-n
spectral imaging from aircraft, and the prospects for
new advances with the forthcoming experimental Earth
Resources Satellite Program, develcping countries are
looking to the application of remote sensing from .
aircraft and satellite to trigger major breakthloughs
in their ability to locate, inventory, appraise, and
‘monitor indigenous natural resources. - -

: It is 51gn1f1cant that the forthcomlng Earth -
Resources Technology Satellite (ERTS-A) Experiment is
stimulating countries such as the Philippines and
Thailand to inventory and examine old aerial photocs

and resource data to reassess their utility in the

light of new interpretation techniques and the '
opportunity to relate them to satellite-acquired data.
Develop1ng country involvement in the space program .
even at the very modest current level, i1s also breathing
a new vitality into languishing naturdl resource ‘agencies
and academic programs. This should have 'a positive .
impact on conventional exploration programs and also

On manpower tralnlng and recruitment, :

In addltlon to. remnte sen51ng technlques, 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
vegetaticn, much of this new knowledge and technology
developed. for application 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 is 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 and monitoring technighes
is an area in which the United;States,ithroughVitsﬁ“;
bilateral technical assistance, .can‘play an important
and unique role. I o -

‘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
‘@ 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 U.S. 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, . C

. " 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 S
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 Y
initiated a pilot program at the University of Michigan.
- The following diagram is an attempt to generalize-

the views which emerged at the tforkshop on 'the!appropridte
roles of multilateral~deve10pment‘institutioﬁsg;pTiVatdl
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industry, and the U.S.:biiateral assistance program in
the natural resovrces sector.  Whereas roles depicted
for the multilateral institutions and private industry
reflect their ongoing program emphasis and short-term
nlans, the U.S. bilateral role is both selective (based
m matching U.S. capabilities with significant gaps
‘unfilled by other potential institutions) ané hypo-
thetical (given the virtual absence of a well-defined
‘natural resources assistance program). '

- Institutional strengths

“Privats |US Assis-

Multilateral| : B
Jinstitutioiis industry zigﬁe pro- .}

T — y e
S IR I R | B R
tr

Resource development

. functions .

“Country programming
“and design of national

. resource policies,

.

Application of integrated

.approaches to resource
planning and management.

Resource surveys and
. appraisal. (traditional)

‘Research,development and

application of new tech-

‘nologies and methodologies1

designed for the LDCs.

5. 'Resource extraction and:
1 use,
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The
- Workshop

VI., T 'CONCLUSIONS

following conclusions emergéa rrom the
and were subsequently considered during a

.January 24 morning session involving only AID-
bureau and office representatives.

1." The United States possesses unique

capabilities in & number of aspects of _
natural resource development, particularly

in the following two areas: (a) the devel-
opment and application of new technelogics
which can rediice costs and/or Time for resource.
idenvification, appraisal and management; and
(b) the epplication of broad-gsuged, intrerated
approsches. to land and resource managemcnc. '

Iﬁstitutioﬂ:bblldigg should be featured in
i
r

natural ros50UTCe Pprugrams to ensure efticient
utilization of ‘both acquired Jats and soorce

financial resouvces and train2d monpover.

Where opportunities for government TeoYnani -
zation arc prescent, nossibilities for conblining
independent, specialized vesource agencies

into a single, intecrated ovganization sheould
be thoroughly exsmined. Such an across-the-
board insticution is probably the best wmechanism
for effective implementation of compreheasive,
multiple-use land and resource manavement con-
cepts which are needed to optiwmize benefits ig
the countries over the long term. Creation of
a '"model' institution in onec couniry viould be

a significant U.S. initiative. 1In other

sitvations, existing resource agencies should

be strengtiened by attacking problems of
inadzquate manpower, underutilization cf
available data and equipment, and lack of

capabilities for acquiring and ‘applying new

techniques and equipment to resource exploration
and management. ’

Training at all levels (policy makers, resource

managers, technicians) is needed. Emphasis
should be on training on-site in the developing
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countries whenever practicil. -This could involve
‘traveling seminars by U.S. experts. . .In certain.’
“instances training in the Jnited States is .- -

4 )

warranted -- focused on training counterparts

‘to go home to train others, The relevancy. of
U.S8. knowledge and experieices to the LDC

setting should be continueily examined, and
university curricula and churse development
should be supported to correct deficiencies.
Expanded summer training programs in resource

-management and environmenval protection for

LDC students going to schpol in this country .
should be explored. . ' |

Demonstration research.pragrams conducted in
The LDCs by U.3. and deve.oping country experts
may be particularly well-snited for the natural .
resources ‘field. The U.S. experts would get
the program moving and then turn it over to
counterparts. This would not only provide train-
ing but would ensure that the research was ‘
applicable to the needs oI the LDCs.

“Research is required to sdapt existing technologies -
~and design new techniques and equipment expressly
for application in develrping countries. Where
‘countries are seeking to build an indigenous

- capability, may require instrumentation which -

. is simple to use and ma:ntain, 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
vegétation, or otherwise inaccessible to tra-

‘ditional ground-based or aerial surveys as

conducted in temperate regions of the world. .

Support for new international or regional .
research and technology institutes -- such as
Tegional forestry institutes -- should be
examined. Patterned after the IRRI, such
institutions would offer the same flexibility

and acceptability by being disassociated from
:§pegific nations or donors.
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10.

Better linkdges with multilateral agencies
shoulcd be sought, although programs need not
be carried out exclusively in cooperation

.with other donors. Direct linkages with LDC
institutions are necessary. However, multi-

Tateral 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. -

The United States should take a stronger
leadarshin roie in identifying to _countriss
opportunities, ox program options, in the .
natural resources sector. Lack cf 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. . o

Development of strong natural resources ;
programs and institutions requires dedication
and tenacity on the part of both the LDCs and
donors due in large part to the long time lag
between resource exploration and resource
development, and the length of time required.
to perceive tangible new benefits from '
integrated resource management approaches.
However, once a '"critical mass" is‘present,
potential economic contributions by the
institutions and programs are often dis- . |
proportionately higher than those possible .in
other developmenial sectors. LT

A study shculd be made of the economic . .= -
and political dspects of a diminishing U.S,
fole in the matural TESOUrces Sector as a
Ffesuit of, among. oihers, the high cost of U.S
expertise relative to other nations (such as
Japan, Germany, Yugoslavia, and France).
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APPENDIX . A’

Workshoo. On "AID's- Role Tn The Natural Resources F1e1d
January- 21 and 24, 1972

Agenda

Frlday, Januarv ‘21 -- Room 2884 , NS

Mornlng Toplc.‘ Programs and-Pefépeétiveslof”US*,
cooere e o Technical Agencies-and Offices -

Q{OO%F,Welcone and Background -- ‘Glenn Schweitzer,
<. 7. Director, AID Ofifice of Sc1ence and Technology

TﬂéChalrman 's Remarks --'"harlef Tohnson,
~ AID Consultant -

Q?iéiﬁfForestr - Clark E. Holscher, Dlrector,
~.x. ' - Division of international Forestry, Forest Service;- USDA

;79§40'-}M1nerals - John Van N. Dorr, Office of
FRREIR 'Internatlonax Geology, U.S. Geologlcaleurvey»

iniOS#- Subsurface Water Resources - George C. Taylor, Jr.,;
o.oes. .- Chief, Office of International Activities, -

R ~Water Resources Division, U. q Geological Survcy
jldiSOi-;Surface Water Resources - E.'Kent Bebb, Division of
:o o, Foreign Activities, Bureau of Reclamation
ii;dOfr'Desalination - Lucius M. Hale, Director,

.. o Office aof Engineering, AID - .

11:15 - Energy - John Rixse, Power Division,

.o Office of Engineering, AID o
1i:4g3?ilntegrated Land Management - Jerry O'Callaghan _Chief,
" ..:+ Division of Cooperative Relatlons, Bureau of .
,Wh,”'”.Land Management ‘ S

@2@65'-'Surveys, Mapping and Cartography - ‘Robert L. Thomson,

..~ Chief, The Engineer Agency for Resources Inventorles
f'iDepartnent of the Army

i?kSij.Lunch

iﬁAffetnOOn Topzc. Act1v1t1es, Plans, and Perspectives of-
R TICIE I Internatlonal Development In=t1tUt1015

1i303-‘0rg anization of American States - RiTk Rovera.
~Director, Office of R001ona1 Development.
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3115 j Inter~Amer1can Development Bank,-'

oo  World Samk - ‘Wolfrah Lreves,. 5pé¢,‘-;‘a_1;
f[" Progects Office . .= N

4 00'- General Dlscu551on and Summafy

Monday, Jaxiﬁary 24550 Room 1406 NS

Clarence M ~Pierce.

Top1C'f The Future Role of'AID 1nfthe*NétUra1ﬁReSerces

Fleld

9 00 -11:00 - Dlscu551on anOlV1ng AID bureau and office .

-representatives’
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APPENDIX- B

Workshop On AID s Role In The Natural Resources Field’
January 21, l972

PartLCLDants

_Charles Holscher, Dlrectcr, Div;smon of International .Forestzy
Forest Service USDA -

John Van N. Dorr, Ofrlce of Interpatlonal Geology,
' : S S. Geologlcal SLrvey ‘

.“A.‘ .o

Geo*ge C Taylor, Jr., Chzef office of Internatlonal Act1V1t1eq,
Ve Water Reasouxces DlJlSlon, U.s. ae01091~al Survcy

warrén.bidﬁalrEhild, ASe't'Commiseioner, Resource_?lanning,~Bureau of Reclamation
EJ_Kenr'Bebb,'Division of Foreign Activities, Bureau of Reclamation.

Jerry O Callaghan, Chlef, Dlvlsion of Cooperative Relatvons, Bureau
S , of Land Management e .

L
[P

.Robert L. Thcmson, Chlef Tha Engineer Pgency for Resources InventorieSu
T .Department of the Army
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NATURAL’ RESOURCESZ/. 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 mahagement 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
objective. - ’ - P R -

- _With respect to specific subsectors for concentration,
the Workshop recommended c¢lustering 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 dppraise resources
while reducing the time and cost involved, such as the
application of remote sensing. - o

‘ - 2.  Improved techniques for managing and conserving
resources, including land use planning, technical bases -
for awarding concessions, and monitoring resource develop-

bment .

3. Resource protection and rehabilitation, including
-pollution monitoring and abatement, natural disaster
investigations, land reclamation, and water and waste
management. ' '

34



4, Techpologlcal approaches to anrea51ng value -
added locally to .resources, and economlc Hbvelopnent of:

underutllﬁzed resources._

 As the resuit of dlscu931ons 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, deveiopment and protection. Since -
"env1ronmenta1 plannlng" should be, and is, an integral
part of A.I.D. developmental activities, no useful purpose
.would be served by according 1t sep“rate mention in the

sector tltle.

Tne proper institutional status and program prlorlty '
for the natural resources sector within the overall A.I.D.
framework was identified as an important and yet unresolved
Aissue., It was therefore recommended that a study be under-
‘taken to determine, among others, the importance of natural
-resources to COLntry development; special b1]ateral contribu-
tions the United States can make in this area; the present
level of emphasis accorded natural resocurces by A.I.D.; and
recommendations on how to strengthen A.I.D. programming
in this area if warraated.

A series of épecific questions was addressed at the
Workshop in an’ attempt to obtain reactions on the appropriate
size and nature of an A.J.D. natural resources pregram: .

l.~ How much emphasis should be accorded natural
resources?

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 rgsources to countiry
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
managerzal aspects of resource development., Other donor .
countries and multilateral institutions.are currently
giving more attention to this area within their asalstance
programs than is the Unmted States, Wthh has a varlety of
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highly developed skills ~-- ranging from resource assess-
ment and policymaking.tovprofessional and technicjian
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 nuw has. : L .

: 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 wecognized 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 fully 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 -
50 rapidly in recent years that the rescurce 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 be designed to meet developing country needs?

Emphasis upon natural resources in country programs.
should be more closely related to the potential significance
of the country's resource endowment. Requirements for
natural resources assistance vary from counivy to country,
depending upon the perceived resource potent.al, existing
physical and institutional infrastructure for development
and management of natural wesources, and other factors. |
Existing capabilities within A,I.D. Missions for ident@fy-
ing opportunities and responding to country proposais in
this field are very limited. 1In addition, there is no
central focus in AID/Washington for development .of integrated
programming in the natural resources field, or to assume
responsibility for reviewing and supporting many proposals
and requests received through Missions or other Federal
agencies. A systematic procedure should be developed for
bringing U.S. technical expertise from State and Federal
agencies, universitics and industry into the review and



pdec151on maklng precesses, 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 ccunt*y s econonic development """
program and infrastructure. In the design of natural | "
resource programs, partlcular attention should be pald to
legal, administrative, and socio/cultural facturs which -
may:constrain achievement of ObJeCthCS.

-7ﬁ53. How can fundlng ar1angements for natural reqource
activities be improved? T

£
L “The 1ncrea51ng sophlatlcatlon of resource agencies
in developing countriec is resu]tlng in more ccmp3e 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., coasul-
tants who require relatively modest funding otten at
irregular intervals and on shert netice. It is difficult
‘to provide such services and alsc to pursue certain targets
of opportunity with high payoff potential under existing
A,1.D. administrative and funding procedures, A.1.D,
needs to develop a quick respouse capability wiich will

enable Federal agencies and universities to UldertdﬁL such
tasks with a wminimum af rad tann. S

‘How can A.I.D. programs in the natural resources sector
be more fully intcgrated Wilh those financed By wulid-
‘Tateral agencies, other bilateral donurs anufU.o. pPriva te
-andustry? o - .

The type of .assistance A.I.D. can provide in suppm
of natural resources objectives should supplement the
types of help normally provided by multilateral agencie:
and other donor nations. For example, A,I.D. assistance:
in this sector traditionally has been criented more toward
“institution development and training than assistance -
extended by the Unicted MNations and other countries. Since
“resource development programs conducted{by private industry
“rarely involve institution building, the absence of an.
‘A.I.D, involvement in this sector may create a serious
‘gap in infrastructure development and traininyg in-some ...
“AID-supported countries. In addition, the United Si.tes
~has ‘certain unique advanced. technologlea and expertise Lo
{applﬁ to resource management that are unmatchod elscy here
in' the world, and consequently has a capacity for mak1ng
-unique and 51gn1f1cant contributions even when other
donors are providing assistance.. It is therefore recom-
mended that A.I.D. seek an expanded dialogue with other.
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‘donor countries -and institutjons to provide a better:
‘basis ‘for clarifying jeint interests and responsibilities;
‘and identifying possible pregram opportuni ‘ies, voids
-and 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 r2cognized 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 zre 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. o SR

fl/ﬁ"Natural resources'" includes natural products (e.g.,
‘minerals, forests, fish, water) znd amenities or situations
-(e.g., waterfalls, waterways, fertile soils, mountains)

-whick are assigned value by man as the result of their
potential economic or socizl benefits. The principal ™
criteria is their potential usability. For purposes 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 Resources -
of Developing Countries:. Investigation, Development and
Rational Utiiization, UN Dept. of Economic and Soclal ALffalrs,
E746087/Rev.1 - ST/ECA/122, pp. 3-9, 1970.) T
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APPENDIX D - 1

ﬁrvnbbr RLSOUF_JS IN COUNTRY DEVELO“MENT

i

Statement by Clark B. Hole
. Forest Service - USDA -

.Afor

- The Workshop on’ AID's ‘Role ‘5
in ‘the Neturel Resources Fieldﬁ

Jénuarv 21, 1972

'Y‘T'IMPORTANCE OF FORESI' RESOURCES ‘T’O D"V"‘LOPMEI{T

NS

fENen in these dmys of the greatest human uopulatlon the world has e\er seen,*
!29 percert of the earth‘s surzace is st*ll covered by forest._ App ox.matelv.

;5.2,billion acres of these forests are found in the develoying countries,

.k.s uillion acres in the developed countries. About hal. of the
fworlc's forests arc found in tne rronical zone and nake up mos+ of the

;fbrests within the developlng countries. This 19 the zone whezn econonmic

: “'technical assistence is especially needed.

;Onc:of the crltical problems in the developing countr*es *s to generate E

!sufficient foreign exchange to support e growing and stab e economy vﬁich
kvill permit them to make 1nvestments 1n their natural resources. Forest

fproducts are among the fastest grow;ng exports of the deve]oping countries
las a unole and ane the top export earner in a number of Afr*can and, Asian

-countries. According to an F%O reporuy the developing countries exporucd

Uu$ 280 million or forast products 1n 1955, Ub$ 770 million in 1965, end‘v

“" ’B‘ P“°Je°’°ed th««t they will expon;"‘hus$ 1; 500 milliOn in. a975 <. Certain’

coantrtes have done very well indeed,:as“is shown in toble 1.



The lmporta.nce of Forest Products~/ Trade .
fov Selected Developmg Countries’

-in 1969
Percentage .
. S Net oL Totals ‘Forest Products.’
Imports * Exports 'I‘ra.de .* " Exports in Total Lxporte

seveesenne ‘l‘hOLSand ms . t .e o evs . .. uf '!'fill-USS - . " Per cené

‘Sabsh . .. B850% 123 412 . +122 562 170 72.6

Sarawak - . 438 68 273 + 67 835 - 210 32.5
‘Philippines 1 000* 278 000% - 4277 000 965 28.8

Burma = . . - - 34 155 S+ 34 755 129 j25 9

Indonesia =~ 1654 118 800* +117 146 142 16.0

. Malaysia . .. -1.880 218 259 + 76 379 1:331 59"
Theiland ' 2 585 12 330 . + 9 745 LT - .7.

Cengo, Brazzas * ' 120% 127. 900 427 780 44 63.4
Gabon ., 236 52 355 + 52 119 142 36.9

Ivory Coast &~ 994" 136 186 +135°192 453 30.0

Thana S 214 41 045 + 40 831 301 13,6
Cameroon 138 120 975 A+ 20 237 224 9.3

C.A.R. . 210 2 429 + 2 159 36 6T

Nigeria, S 1436 14 454 + 13018 905" 1.6

Liveria? - o) 476 1 463 4. 987 D191 0.7

Congo, Kinshasa~ - 189" 3 887 +.:37698 - - 573 0. T

LATIN MMZRIGA . o

Pa.ra.r'uay CYA 699 11 364 + 10 665 . 5Y 22 3'
Honduras ., 653 214891, +.14 238 183 1 8.1

Brazil 3._ 967 129 421 +127 454 2 311 5.6

Nicaragua w564 . T 2936 +..2 372 - 155 119

Surinam S 217 4 710 + 4 493 . 120% 3.5
Ecuador - . .- 4 230 . + 4 230 183 ‘243
Colombia f_3 095 7906 . + 4 811 - 608 143
Guyana. 7. . . 446 1177 + 131 Lo121 0.9
Cuatemala” = . ' 554 1637 E 1 083, 222 0.7 .
Chile - 1 4oo .;7 619-/ + 6219’ 1071 0.1

-—/ Includlng roundwood, sawnwood, veneer, plywood a.nd other 'boa.rd. products.

.-/ 1968

-3/ Fulp and. paper exporus: 2.7 million

’ -/ Estimate



It is noteworthy tha.t the sta.tistics given in uable 1, do not include puln
and paper. With the excepuion of a few countries such as Chile ’ pulp s.nd
pa.pler exports ere very minor in the de\reloping countries and me.ny vould
show e. negative forest products ,rade balance overa.ll bece.use of their need
to :import these products. Le.tm Amer* ca, f'or example, has 25 percent of the;
erd's timber resources, yeu 1n 1965, it had a uegative trade ba.lance of’ :
forest products, includirg oulp and pa.per s -of US$ 21&5 mill* on. Pulp a.nd

paper imports -accounted. for mosy -of that total.

Caref.‘ul .study of tbe teble brings out that those countries having a high
pcrcentage of fQI'EBu products in their tota.l exports, a.re undergoing rapid
exploitation of their Ioresb re.,ournes B 'but with little or no provision

for the ma.nagenent or regenera.t* on of those resource . Forest resources

are renewable and can be made to produce so la.ng as ‘man is villing to gwe |
them proper management. W_Lthout proper manavement ’ they can be used up and
destroyed in the same eay t"xat 8 non-renevable resource can. be used up.
Furthemore, much of' tne cyoort from those countries is in the I‘orm of 'bas* c‘v,‘
raw ma.terial that ie 1ogs, and the producing country is ga.i.ning no 'beneflt &
from the ma.nufa.cture of‘ specific *‘orest products from those logs. In

some cases, countries may 'be 'better off, :ln the lons ru.n, t0 leave thei
forests unexplo* tnd un+1l thev cen be prOperl;r managed, rather tha.n harv«,So =
them ra.pidly and suffer the damages of floods s erosion and extensive

decrease in productivity of the land.

Vi
v'-'

Tne tropical hardwood forcst is a. complex m:bt:ture often containing hundreds

oz' even' thousands or spec*e.,, only a. few-of w‘lich are weil knownlan
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for comnercial purposes. "‘ommonly applied loggmg techniquss select only
high-value species and individual trees, making logging cos~s/high e.nd

resulting in general degredation of the forest., There is a genera.l lack
of knowledge of species quality, other than those fev already well known,
and of silvicultural management. A great deal of research and study is

required if tropical forests are to be managed on a. sustained production '

3’95.4?: .

EVALUA’I‘IO! OF FORESD RESOURCES l'N DEVELOPING COUNTRY "PRIORITIES

In the minds of some, pa.rticularly those concemed with agricultural
develonment ’ forestr,v is a competitor for 1and and en obstacle rather tha.n
an aid to development. In their minds ’ forests ehou.la be’ destroyed a.s
something undesira’ble ) but this view is very narrow and has led to :
costly mistakes. In overall agriculture.l e.nd induetrial develop'nent, the
presence of forests on watersheds can have a control_ling influence on
micro-cl:lmate and tne conservetion of soil and wa.ter as well as p -oVicim
a source of supply of raw ma.terials for agriculture and the econonv in
general.: In mamr countries, the forest is a standing resource 73 already
grown and waiting to be harvested.‘ It can, therefore, 'become a quick earner

A

of foreign exchar.ge and contribute to the overall development oi' a natiot

%‘Aﬁbng- the project's being sdpiidrtéd*f}r"the "bUni'ted Natimié ‘Devel'o‘pm'ent"""""
:
Program (UNDP) and executed by ..he Food and Agriculture Organization (FA-),

there are currently 325 pro,je cts operating in ol countries. - 0f these,- 1&"

projects (lh percent) are exclusively forestry, loca.ted in 1+3 counfries,
ltS percent of the countries involved are giving priority to fore try

proJe~ts. : This is pa.rticule.rly signi icant since “only 3%- percent of thefi

42



’Regular Proaram budget of EAO goes to forestry, endica 1ng that member &ﬁ
countries ere giving a much higher nriority to forestry in their field

?programs than is being given by the Organization 1n its Regular Ptogram.%
Priorities, of cou“se, vary from region to vegion _nd "ountry vO country;
but 1n generel 1t appears that Africa and Southeastern Asia are ewakening
to their forestry onportunities.' Witn same exceptions, nctebly Chile o

and Bre"il, ;orestry developnent in Latin A.erica is 1egging.

 BOTENTIAL CONTRIBUTIONS BY THE UNITED STATES

iThe Uhitod States has the greaue~t army of technicslly treined foresterq

-in the world, approximetely 25,000 or about one-fourfh of the world' -
:total.» These foresters,'scattercd throughout government agencles, ‘
;universities, 1ndus rles, aud as prlvatc con"ultants, represens a trcmkndous
reservoir of technical Pnowledg In the Forest Sezvice, U S. Devartmont
‘of Agriculture, there are approximately 6 500 pro;essiousl foresters managing
1187 millzon acres of land under tne broed orinciples of multiple use. L
iaddition, the Fbrest uervice hes a program manned by 1 lOO sclentists,.v
vcovering all aspects of forestry researoh, including that at tne worJd-'T
;renouned Fbrest Products Ieboratony.‘ Tropical forestny research ds being
_doue et the Insti ute for Tropical Fbrestry 1n Puerto Rico and the Instﬂtute"
for Pacifi. Islands Forestry in Hewaii.‘ There are 52 professional foresury'

. .i' .
schools in the Uhited States and nearly 60 two-year techniclan schools.

Some universities hawe nearly one hundred professors and research fe]lon°

on their staff. Many of these forestors are avallable for technical

4 KT \,:.A.; R ’ “‘ ; :
ass* tance a 51gnn°nts to develonln count1ies, anc, if carefullv elected
\- . Ve

for specific assignmeuts, they can greutly b:nefit u

-veloolng countries. :

':ff‘f4‘”3 :



17Fbrestry expertise in the Uhited States 13 especially strong in tﬁe erca -
;}of forest management, which is the weakest link in the chain of/forestry ‘
ﬁ;development in the developing countries. Ihn U S. has great specialization
‘iin forest survey and 1nventory, forest wauershed nanegement, forest tree
Limprovement, wood utilization, foreot engineering, and forest pathology
nand entomology. The Forest Service, and probab]y other agencies of ) ;

government as well, is w*lling to mdke i 8 oeonle aveilaole to assist in

foreign forestry developnent.

'SCOPF, FO“US, AND MAGNJ. Or AID‘s ROL.‘

There are three principal ereas where U.S. f01estry, can be of. great
asszstznce to develop ng coLntrjes l) identificavion and evaluation of
secondary tree species 50 vh&t nore comnlete utilization oi tropical xorestsﬁ'
is atteinaole in the tronical forest \2) research in the funaamentals of
silvicultural management of the indigeneous tropical forest end plantation
vforests, and ;) the eetablishment and str engthening of foresury 1nstitution°
vithin developing cOuntrie, s0 thet forest eumin*stra 1ona are aveilable
to gotenn'and cou»rol iorestry programq, foreatry educatlon *e available
ﬂi:at both the professionel ana tecbnician levele, and so that proper f' F??
f‘frelatioushina and unde:standings are develoPed between the professionel>
ffjforcster, the peOple aid the industry using the resource.‘ In addition,‘e

| we continue to support training o1 bri@ht young men in both academic ano
u,‘praetical training 1n forestry in uhe United States, nhere it is not
aflpossiole to get such treining within givcn coun rieq.e Uhited Stetes
5fanproeches, te*hniouee end policies tonard fore y: ;ooieme and oooozuunitiee'“

‘~‘ere unique in tbe uozld and shouid continue to L° avai]aule fo Iorestry

» developnent. f~1;'15
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2 Resea.rch is ‘basic to the ‘development o; forestx'y in developing countries. .
T-jForest manegement begins with the hervestirg of the trees fro’z/n the forests
therefore, it is essentiel that techniques be sought for the complete :
. uti...i‘.ation of th.. forest in order. to make possible the regeneration of a
'new indigeneous or plantation I‘orest. Such resea.rch should stert w.th the
:‘needs of industry and be b ilt e.round the characteristics of the woods s
f_existing in the fore.-ts. & -would sppear that integreted industries wonld

-be best vhere 1wr'bex nu..p, parti clcboard, and plywood could g1l be '
‘produced frOm the forest m:L.ctuie. This, in turn, would reducn the per-‘-".
'unit costs of the PrOdU.CuS and ef‘ficiently use the tra.nsportation systems

and other infrastructure necessa.ry for for est develovment. In addition,

‘research wi_ll increas; the bedy of knowledge of the ecoloeqr of tropiceJ’

"species,

A center for troyical forest“y resea.rch located at en a..L eady existilr_;g
institution, possn.bly An Southea tern Asia, is desperately neededa' Stcn
'e. center might 'be financed by a consortium of foundations or other . |
institutions a.nd be s0 orgauized as to utilize the specie.l fac:.lities

and _telents of other 1nstitutions a.round the world Lo perform specific

:items of_resea.rch. Th:.s mstitute mig;ht have a. simila.r structure to

ﬁthe'W‘neat end Rice Institutes located in Mexico a.nd. the Philippines.

It wou..d be °xtremely useful to enlist consulte.nts to ‘Qring together
a.lready exis»ing informe.tion on tropica.l forestry, into ha.nd'books or ﬁ;uides

to ,management.,. .ihxs would require little more than a fund to vay the seiary



and tra've1 expenses of the conqutant plus the printing costs of his
~reports. Also, there is a great need for the translation of text materiai
'from English, French,. German, Dutch and Swedish into languages of the

. deveIOping countries 50 that the basic principles and research results
J'of forestry can be more . readily ayailable to foresters and students 1n

“ o 4'

‘those countries.;

All multilateral forestry progects should be reviewed, and the U S. hilateral
,program seek Opportunities to support them. U S. bilateral programs

t.could bc‘insuituted which would complement and supplemenr tne proJects of
che UNDE/FAO currently 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 work, uith teaching and research responsibilities.‘

in conclusion, it would. appear thau the United States has grester
capabilities and opportunities for assisting and supporting the development,
of forestry resources in the developirg countries than most other countries;
of the world. ﬁhere is a growing neeu for forest products and forecasts at
the present time indicate tnat the demand will continue to grow. Forestry .
offers many qpportunities for strsngthening the economy of developing
countries as evidenced by thn iact thau each developed country has a sound
forest industry‘based on sound forest practices and sustained production..

Phe same poten ial eyists in deveIOping countries.
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APPERDIX - D=2

ROLE:OF MINERAI: RESOURCE" IN CO[‘N”'RY DEV"-‘LOPMEI‘IT 3"'/

John Van N. Derr [I IR
Office of Internationsl Geclogy
United States GeOlOgJ.Lal Survey

ImPOrtance Of’, Minerel Resources to Developed Countriea
Industry, agriculture, e.nd socinJ develoonent are all clo.:e’y

relatﬂd to mine*a.l resou. ces. _ The cou*'se of ¢l vi lea..,ion ficzr. the

”earliest do.ys has been conditioned by ‘he deve’.onrrer\t of those resources.

',Note the use of the tervns "stone age F b*-onze eg.,e , 'iron age s tewrs

glven 'by archeolog* sts to the development of e.n.,y Cul’iul‘?-)' Vdnera]

'coxmnodities have been article of trade f.rom tre beg;*.nning. ooppel or gi~
nnting 1"rom the Nichigan deposits has been i‘odnd in Indign remains over

mich of the Un1 ted: Stetes, f‘lint was traded muel" in Euro e from the

earliest days. The Phoeniciens got uheir tin 1‘rom Corm.all Spsm sh

and Greelc mines were foundations of the Pomen Empire. It is unnecessary
“to bela‘oor this pomt except to emphaslze that internatione.l trade in

mine*al commodities is even ‘more impo tant for our'world cinhzat:.on

todav than it was in tne P&ot-

.A steady supply of minere.l ccmmodities 1 essenual to the developed

;'nations, the USSR 18 'ocrhaps the only develoned country which has the
needed for its indu.;try

{potentia.l o - supplying most of the rew me*erial.,

i‘rom wlthin its own borders. Our cwn country 1s i‘oz' ell practica.l
purpo:.es totaJ_'L_v deperdent on imports for e. numbe“ of essentia. m:.n-ral
: commodities without whieh ruch’ of our irdustry e.nd menufact.ur* ng woa.ld
“ce»se. Most other developed countries are in a worse posi tion fhen we.

Jan.« 21, 377c

1/ Statement presented at AID Wo"k,shop on Natura‘l Resou"ce.
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“Secause’ oi‘ x.npredicuahly unstable politicc.l conditmns N it is-o

“‘r‘-l‘l’l Rk RS . s
't @ ;ln:ercst o; al'!. devc ope L count.nea to have available al cr..r.'b:. rc.
' !

sca‘:res o.. uanLv zird mo.,t countnes > notabl,/ Japan, no.ve merln on::.dcreble

i

,e;‘:“'z;*as‘ o "nls end Altern..v..ve sou. ces of supply need 2-.2‘3 mnlJ i‘:.ne.ncial

":.p'o,' c_'!. co..t*ol, znerely t e*na’c ive sources be xown a..d

.,,v;;.‘i' le sc ubet the 105° of one scurce’ u.oes not beco'r.e dlse.atrous. '

‘ao::a devc.lopei eox..n tries abgﬂessivelj t*y to secure some 'ooli'c_cal e.s

wel_ as financ al contr ol‘ thi his is gcnerall,f not nresent U S o3 e.evi;.e.v
‘l"hls s..ete:ne:‘.ﬁ as to tne 1*.:pof‘carce ox mneral resoarces to tnc S

: developed countr:.ee may seem out of cont ext in 'bhls meet:.nz,, bt.:':.t is -

:’.ntend i S0 show 'cha.t our own se..z-in erest is deepl,,r invoived 1*1 u'.e |

‘mo;"e é.luru;s vie :mproach of he rest' of thls presentation'and the.‘; ; e:npheSis-.

.oq.ain.inv mlneral develozmen‘d inv less deireloned .CCMZ‘_\:I‘;LCS :L.J no glvea"e,f

progrer exé ce.n uever *"*easo'zably mtaeked on .,he., basn.s. As w:-_. 1 .':.e.

own, maera.l developnen.. ¥s even-more o the benefit 'of ‘“he Develosing

uQ\L.‘&l‘iéS .

Importance of'; \ﬁn ra.:. Resources to vDevelo’oing Countries

e

u..> gh mineral commodit" es. proeuced 1n the Developi‘a Cc.:._ r" es

N .

e c“*en J.oc&ed a.t DJ‘ *‘m.n and DJ‘ o .ers pnmarily as a. source o -ore.ign
'c.x\.henge and goverme tal “evenues ,; nese‘a.re not the onJJ be J.ts"
'i'eszzl'cing ﬂ’rez;*; -t’ne ir development a.nd e.roloitat:.on.. In tne lo g v-‘ew, 'they'
a.m not nace%ar:‘.]y ..he os’c importe. The minera.ls indus ul"J' o'ﬂ...n'-s

'e:::*_""v benefit ts ..hau may 'be of even. more :L..portance in’ Develon:'.n;
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Countries., I shall try to empbnsize ‘both. aepecte.

g J ,.~.~.

Da.te are reedily e.vaileble in various puincations es to the part
,minerals pla,v in the trade balmce of many countries. Bolivie d»rivee;;
abonit 95 percent of its foreign exchange frcm the export of mineral
products R Zaire, about 65 percent, Liberia. e,bout 75 percent. The table
attached to the text of this etatement J.ia 58 the part tbnt minere.le play
, ~in the foreign trade of many countries. Some with considerable undeve]oped
" potential are included in this list for contrast, in a deca.de their "

‘ﬁ.gures mie;ht well be quite different. : As startling a change in export

' 'income fram minerals as that e:merienced by Liberie over the last two decedes .
'may well take ple.ce i‘or Ecue.dor., Argentina nay became more comparable to
Bro.zil, assuming thet e rational politiceal climate for development exista.
: Ma.ny other countries not now deriving much eccnoaie sustenance from

‘ minerals will m‘o’babhr show very slenificant incresses over the next: few

"{«decedes.

Stetistics on the importance of tne minera.ls industriee in the GNP
.of ma,ny countriee ere deceptive in that they include under cateeoriea
;'other tha.n minera.ls production gsuch iteme as eteel production and produnte
made thereh'om, a.s well as much transportation, etc. s even though in many
casee the reilroads and the ateel plants would not exiet were there not a ":
r}'base in minerals production to su;pport them. Such categoriz.ation ia o
essential from the economist 8 viewpoint, but it radica.‘lly downplays the
:.mportence oi’ the minerals industry in terms oi‘ GHP end employment. : The
.automobile industry of Brazil, 95 percent based on nationel materialﬂ ’-
producea about 500 000 units a year, 4t muld not exist vere it not for
the steel industry, ‘which iu turn would not exiet vithout the grev.t iron

ore. depon $ta..
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Min_ng is esscnviaray a pioneer inaustry; the | mines"are where the

cre depos:.ts are, not where the population centers a.re. In. ma.ny cases

these are located in the less accessible perts of a count v and, to )

succe sfully deve..op the ore deposits > not only mea.ns oi‘ trensportation
wust be buili but schools, hospita.ls, hous:.ng, and whole connnunities must
be prov;ded for the people who deve.lop the ore.__ Such coxerm'mi‘ties a.nd "
transport tation *‘eeil::. uies in turn attract sate.r_hte industry and commeroe
and agriculture which in the course of years ‘necome able in many cases
"to stand on their own feet and may long out]ive the ore deposif that was
the rea..‘on for startingxthe development 'I'he development of the Amana.
Manganese deposits in the', reinforest of Brezil is an oxcellent exemple H
'this was naremJJJ planned to a,ch: eve th se ends.‘, Not all ere: as care—,
folly pidnned, unfortunatel_,r, but the trend is up.

It sbould perhaps 'be emphasized that in m&ny Develop’ng Co.mtries
:the capita.l costs of developing a mine or oil i‘ield routine..y include
provision of housing and community development. In few of the newer ..
mines I have visited in Africa end south America are ‘the sevage eonditions
of many of our own older eastern a.nd western mining comnunitie' duplicated.:
'I'nese commmities a.re insteed centers of local education as 6 modern
boncepts of living.

In 1967 I had the opportunity to visit 23 African countries on a
UN missmn to study needs for and progresv in providing eaucation and
'training in the le’IEIBJ.u industry. ‘The training progrems a.nd policies of.

mzmy mimng companics were seen firs'fband Three th:n.ngs ‘were. impressive,

the first was - the amount of ef.t‘ort and funds devoted to. training African.
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LU0 J1TTLE [OF no preViousvexperience 1n nandling modern equipment and
mechanical device Jin:their proper use and ma*ntenance, the company
prLgrams were usually'more eldborate and better conceived and executed
than the Governmental programs.: A classic examole frcm Sputh America is
éthat provided by the Toquepele.mine in Peru, which staffed itsel w1th
'illiterate Indlens from 1he Altiplano, trainea them in the use of mecnineryy’
educeted thelr children, and moved 10, OOO Peru:ians *nto the- money economy 5
;The second was tle effbrt and funds devoted to trainlng and- u31ng
’indigenous managerlal and professional talent T know that in’ many
cases the ‘same ie true in & nuMber of South American countries.w»Av
tnlrd 1mpres51ve thing was that a large nuﬁber of tbe persons trained,
after a perlod of work at the mlnes, left for other Jobs, either self-
employed in the Government, or w1th otner firms in urban areas. Thus
indnes traln a.much larger number of peroons than their roster 1mp11es
‘and are very signiflcant f&CoOrS *n upgrading the human Sklllo in’ the
countries 1n Wthh they operate.
| Menegerial kiles are particularly importaJt in Developing

'Countrles and & developlng nlning 1ndustry foste“s them over a w1de range
of activitleo.. The drive uowerd employmen of rationals in industry so’
prominent in many countrzes has' prodaced much progress 1ndeed, the
'Vitoria a Minas railroad in Brazil now staffed entlrely’by Brazilians

and ‘a fine ore rallloed 1s an. exemple in progressive management that

most U. d. rai_rOads obOUld strive to emulate.;
f:om all over the world visit the large 1ron mines at Itabira,

Staffed Entirelv bV Brnzilinne +n nhgerve t}ﬁe -»nnovktions made there.
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Cot’trary uO some published opinlon, I personally look for little if
anyéd:.minution ot copner product:.on fro:n Chile after na.tiona.h"at* on once
the break in problems have _ber.n solved, which will probably take a:
couple of- ‘years. -

An importantvfeacure of mlneral oavelopnent activityu rn Developing

;:countries :ls the base it glves for introduction of other :Lndust.ries.
"The 3.ndustries tnat process the raw materlals :mto 1ntermedmte or
ffmwhed puoduct such as smelters, refmenes, petroohnmica.l ‘plants,
jand s+eel plar.ts. are the ﬁrvt to come n.nto bemg. - Then machlnr.s or

aw ma.terials needed :ln the developmg industry, such as barite minea

and processing plants, cement ple.nts, the mam facturlng of truc‘cs
raulroad ca.rs, a.chmery', dr:L.'Lls of va.nous scr’rs, etc. come: .Lnto ‘being
-beeau e they he.vo certain assured mey *kets a_nd ass ured raw mater-a,ls.. L
MOot Afmcsn countrles are. too sma.ll and undcve,.op d to bave thlS ~phase
important as yet, polltical adaustzne*xts and eeonomic 1eali.3m must come
ﬁrst. However, in some of 'the J.a.rger South Amencan c.ounum es. ’chm
proceSs 1s well advanced and. mll continue, it is an eseentlal pe.rt of
tne take-off prooess and the further auvanoed 1t J.S y the le.ss closelyr

,related ’co mmeral developnent uhe process seems Ncnmetal.:.ic mine'rals,

such as li.mestone, salt, fornamental stovm, gens, g}fnsum, e.nd. other Sy are

-paz ticularly important in 'ou1 ding up lccal industry. S
' FlnaJJ.y', I would like to cmpha31ze how closely mneral develop,nent

should 'be rela.ted to egr:.cultaral develop'ront Che.racterlstic oi‘ most
Developmg Countrwes is the low agric.ultmal productwity, lmked to low

consumption of fertil1zer ma’ceria..s end in many cases to the thorougbly‘
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‘lleached nature of tropieal soils The highly publicized "green

"revolution depends for success not only on specia.l ’cypes of foou plam;s

lfertilizers. $ Many of' the fertilizers are, of course, based on mineral
;products, petroleum, phosphates 5 potassium salts s “and’ limestone., ‘Mam/
?of these commodn.+ies a:re in ample world supphr but local sources are
needed if “the green revolution is’ *bo be effec‘ ive everywhere, for they

cannot economicauy be tranbported great dlstr.nces “and local sources

.save foreign exchange for other p“essing deve] opmental reeds.
“Mineral iniustry development and the Developing Countries

'lldvo‘et-i;e'\‘relooing'Countries are in' the "trojii.eel‘ or" sub tn"o‘picelg zones
of the world, probably because m the ’mmid tropicv human su’osxetence in
dt:he eoological be.lance was not dlfﬁcult end stimulus “for deve opnent
caused by uncomi‘ortable ennronmen’c was- not ecute, or, “in-the -veés:e of
erid zones, : little surplus for ‘takeof existed. With the *éx;sloéi‘:'eﬁ%f;
wants and bpop'uletbﬂ' on 'dufing the past two centuries ,“ the 1riné"'of’.'§ﬁhsiél
tence and custan has been broken and the tropica.l world 'is on the move
or would like to be. I ‘have in m:,r home an axe which I sew made in India,‘
starting with the iron ore belng fetl in*o a tin,,r pr..mitive blast furnace ?

operated by a goatskin bellows pu].lc d by a ‘boy, through the stege of

beating i;he slag out of thev'-?l";pér'mds:of metal produced, ,to the stage

of shaping and hafting the ‘axes” ‘It is a good axe but I doubt that manf
more ‘will be made’ 'oy this ’4000 year: ‘014 process R vhich 'oroduced two

exes ‘and several arrowheadds'in one day.
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The tropical zones, both. arid and humid, presenu many prdblems in
development, as I do'not need to emphasize to you gentlemen.. I shall not
,discuss the political and cultural problems which, although very important
to developwent, are not. my province, but will nttempt to sketch the
physical problems, different from those encountered in our temperate
'clima.te, that affect nineral develoment. .

The most important fac+ors 1n the humid tropics ere . those of high
fexerage annual temperature,pcoupled with high and often seasonal rainfall
Thevresult of these two environmental circumstances is rapid and deep
destruction of bedrock by'weathering w1th accelerated solution and removel‘
-of- the more soluble consituents such as calciLm, magne31um, potaSS1um,j
sulfide minerals end a host of minor elements, and the concentration of
the resistetes such as oxides of alumiuum and iron, and of" tbe clay
minerals As. a iesult of tbia process, tropical 901ls commenly are not
Htery;fertile:v,They;needhmenyvedditives;to_producebountifully and have
poor structurelfor5cultivetion.- From the minerals viewpoint, certain N
'types of ore deposits form prefer ntially 1n this, environment, particu-
‘larly iron ores of some types, nanganese ozes, certain types of nickel

ores, and aluminum ore. These ave surficial debosits, easily found, end

in fact eregiu;gmajor sources of most of. those metals.

On the other hend many of . the useful elements occur preferentially
.as sulfide depos1ts in the earth's crust. Obvious surface manilestations

‘of such sulfide deposits are easily and repidly uestroyed under humid

rtropical conditions and meny methodlfof prospectin\wthat‘ere effective

,in temperate ‘zones' are much less ef“ective or; ineffective in.tropical
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f_"éen'es'; Ful{:hermore, the deep wr’ather;mg and fo*mation ef clay minera.ls
surficial material s -and enough research to i‘ully evalvate the effects'
';has not yet been done. The Geologicel "'urvey prenared last month fori
.t._heAOffice «of Selence and Technology’of AID a..posi.tion pape_r en the _'_?'""
state: of the" ert end needed research in prospecting in tropical zones
f'b'a:idﬁfhbse 'who are inte*e*téd in pursuing this matter further can find
much mf;re detail in that paper It is suffic.ient to emphasize ﬁere"'tﬁat'
“mueh basic research is needed to ms}.e more effective known and stiJ.‘l.-to—be-
_tlleveloped prospe rting techniques in the tropical areas. It should'a.lso
"be'emphasized that dep‘oéits oi" industrial and fertilizer minerals e:l'e
.else-difflcult tn find in the trepieel envizorment and even 'sucl'l' simple"
‘construction“ materiels as sand and gravel or rock suitable for crushiﬁg
l_to: m&ﬁe_conerete are m@ ea.sily found in many léxge areas. Tlme str.e_ets.-'.
‘_o:t; Belem, Brezil, were paved with rock imported from Europe. Cffﬁs_hed”
i‘eck in Manaus is brought in ﬁ;om quarries 400 knm :e.way._' I should rémi_ndv
you 7l:hat the total value oi the indusirisl, fertilizer, and constrﬁctleh
mineral‘s‘ and material produced in the world is eon“s'iderubly nore thal‘l
that of the metals preduced.

| Al’cheugh ‘the arid tropics in meny places do not have these problems )

PES

'they are most difficult of access ard in many plaees ‘are ccvered by

yindblown send, obscu.rlng roelc ou’scrops end ma’king humar; subsmtence
_ﬁiecarldu's} .

. The pr:ma*y tool in search’ for mi nera.l raw ma.teria.ls 1s tne geo.logic
‘map, for the occurrence of useml mineral 'natenals is gcvarned by

geologic laws. ‘In mos‘c trorical arnes, becadsa e*‘ difficulty of access
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and particularly because of the deep soLL, cover, most such: maps‘”

they exist at a_l, are. very gereralized and often 1naccurat
discussed in the paper c1ted above, new modes of arriving at usable

maps heve been and are belng developed, progress in the ecience and
particularlj 1n the tools avallable to . 1t is now explo..lve.i Geologic
maps are u°eful rot only in prospecting but in civil envineering, agri
culture, and many'other arus based on uee and manipulatlon of the natural
.enyironmont now-ver, vO make use of these tools and to interpret the
fresults they give demands considerable scientific and practical sophisti-
'cetion and exper:ence.

‘ In order to make .use of the newer modes o. geologic appralsal 1n the
search for depouits of useful materlals, Developlng Countries need |
ntrong geological organlzatlono with hlghly tralned sc:enfists and tech-
nicians. Many of the smaller countries obviously cannot afford to
create and malntain such organlzatlons. Beceuse geology and alneral
.resources ere reglonal and have llttJn relatlon to natlonal boundarxes,

a regional rather than national arprcach to mineral eev;lo;rent is. the
'most logical 1? political problems could oe solved Thus Cuinea, Liberla,
'and the Ivory Coest all uhere parts of the same *ron ore prov1nce Wthh
should.be explored and developed as 3 unlt rat han piecemeal Meny
”other countrles, however, ere large enough and are making erforts, some
'notably °uoeeasful, to crvate <'uch orgenlzationn.; Among theg e are .rM
\Bra21l Argentina, Mexlco, Bollvia, Peru, Colombia,nvenozuela, Guyena,

_Chile, Higerla, the East Africen republics, Valegasy' Zambia, Pakistan

jIndia, Indonesia, and otnors. 'The smaller countrxes usually have

56


http:could.be

oune;econ or pooriy organlzeu geOLogicaL services or contract most of:

:their geological work to expatrlates or foreign or 1nternational
:organizations. This is particularly prevalent in formar French colonies.‘
VIfl Furthezmoie, there is a natural dis truat Jn many Developing
:Countrles of tne 1ntentlons of foreign cowpanles antioub to develop

'thelr mineraJ rerourcex, 31 dlsfzust rooted both 1n Lgnorance of prospectlng

‘hazards, techniqLes, and needs and also, let us face it, in some rather
un;crupulous hlsforlc‘deals and lack of polltzcal.w1sdom on the part of~
'soﬁe fo}eign com”anies; If indigenous evpcztxuc can be developed in these
countrles, the countrleo w1ll.be in the posxtnon of negotiatlng f:om
knowledge rathcr then from ignorance and susplelon w1ll ve greatly allayed
| ”he needed zeuearch und the needed bad;c nfornetlon-gatherlng
ftO'ﬁakefpfoductlve the difficult search for mlneral resources 1& the
,Defelopiné'Countries rust to a large ectant be carried on w1uhin the
-Developing Countrles. For thia reason the Geolog1Cal SuzueJ, flnanccd
oin large part by AID, has placed prime eﬂnhﬁs,» in its ollpte al programs
_on developlng ind*genous 1nsu1tutlons and 1ndngcnou° expertlse. This
ihas ranged over the whole gamut from assistance ln-orgenlzlng sc1ent1f1c
.Jibrarles, through tonographic mapping, cartogrannlc tecunlques, analyticalh
:1aborator1es, geoohemlcal and geopny51ca1 exploration, geologic.mappxng,
computeri atlon of geoJogical data, englneerlng geolcgy dlsaster studles
_1n cooperation with engineers and constructlon specialests, volcano
vstudles, mlneral deposit cvaluatlon, and maragement problems. In early

years, emphasis was olaced on the more 1nmcdiaoely urgent aspects, such

88 geologic mapping and.mlneral deposif uppralaa with the continually



inncreasing capacity of many of our counterparns, emphasis hae/been
uishifting toward less execution ourselves and more: consulting'and i?
r_adV1sing on speciflc problems. Tralning programs, both in-country«‘

‘rand in the Unltee States, have been basic to the whole program and

'ihave pald off hardsomely, both 1n improving host-country capaczty anu .
;ain insurine a eontlnuing exchange of 1nfozmatnon betWE°n our country and ‘
.;the others, as well as a contlnuing orientation toward our country. ;

; Th° Develop\ng Countries are aware of the 1mportance of" mineral
wproduction to varying degree and of the imporiance of deve;opxng their .
oW experbise and institutione to an even more wudely vary1ng degree.
LH&:e again eize und hlstory are of OVerridlng 1mportance, for small
: countries, partlcularly many of those in hest Afrlce, have had little
'opportunlty to develop sophlstication-in this field. I shall not soon
*forget the French nrne‘I viéited in the Ivory Coastv’the manager of
whlch, when aeked ahout their trainlng program, anuwnred thut indeed
. they did have a training program, young French studert geologiuts were
‘brought 1n for pract1cal tralnlng ourlng their vacatlcns in rrance.
 Perhaps because of thls attwtude, the Geological Survey was viuited
frecently by the Minister of Mlnes of that country who expre<aed interest'
Fin training Iv01r1ans in Ame*ican univer51tlcs and securing help from 3T
, the USsGs.

Many Of the sma.ller countries 3 partlcularly in At‘rrca, ha’re turned
rto the in°t tutions, both univer51ties and gowernmental, 1n the original
;colonlal rowero to plan and execute Lhe geological 1nvestigations baaic

;to minerals developmeqt and 8&50 to,such in"titutions and others of the
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T;:"i\. &
,_.o'rn.ca.'l. a.nd '-'co::.:.;,;ic" nrogram with® i' e:la. is oein
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wound”‘p this fiscal year. Beside the countries mentioned ebove,

responsible officiels 1n Afghanistan, Iran, fakistan, Idbya, Korea
Thailand, Yugoslavia, Greece, Zambia, Mhli, Ghana, Ivory Coest Ethiopie,
Nigeria, beico, Costa Rica, Guyene, Argentina, and Peru have requested
bilaterel assistance from the U. S. Gcological Survey within the last -
.two years H because of problems of financing and political problems, . l- |
;f%w of theee requeets could.be met Undoubtedly, were fUnding a"eilable
:and were the evailability of funds Tor such help widely known, many o
more requests for assistance in minerels and institutional development
,would be receiv d In every caee that the requesting country was an

AID country, th- USGS hes been careful to ronte cuch requests to

';AID channeli. Vbreover, the USPS has receiwed 2 nurnber of reqqegts |
E‘f-from UN agencies for eosistance in our fxelds of competence and,
'whenever possible, has cooperated with theve agenc1c= in iuch fields‘”

as geotbermal power, geochemical prospecting, cartographic work, etc;?

I bawe not mnntioned the many countries in which work on water resources‘
has been requeuted and cerzicd on.

- Tne USGS hes been severely handicapped.by two factors, the first
.is 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, thet for mineral resource devuiopment is often

i

lost in the shuf le deepite the fundenental innortancc of Lnis acuivity

Secondly, because a number of countries are no longcr on the AID 1lst,
requeets for assistance cannot be Punded easily although the need for
geologiual surveys and mineral deveiopment muy be acute in order that
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such countries can”"versify their economy Al houvb Tran, for

example, derives & notable income from petrcleum, the critical

professional mass needed fOr diversified mineral development dOes

‘.“‘.

)

not yet exist within that ccuntrydnor is it Jikely to be developed

;without specific effort from outside

4 In the course of its thirtj years or exmerience in work in

;70 different de"eloping counorics, the Gcolobical Survey has 1dentif1ed
a number of funlamental geolog?cal prob]ems ¢emmen to many of these
countries which demand broad-scale research for solution.i Solutions
’Ito these problems would beneiit many countries, not just one or- two.
-iAt the’ request of the Office of Science and r'echnolog;y, ATD, research
nprojects on a nimber of these problems have Teen drawn up and. submltted
;The USGS has invested a con51derable amount of hngh level ecientific i
itime in the preparation of these pzojccts. So fai, othinn conczete )
ihas come out of thi» and no iunding has been nade available we would
vsuggest that research of this type 1e an excellent 1nvestment for thc
:U.,S Government to make, for rcsults ‘can be applied in many countries
and solid economic bencfits may be expected. Such boanefits will be~
both economic and social in the Developing countries ard the wor.c m.l]

also assist the supply problems of the more developed countries such

'as our'own. A list of these proaecta is appcnded to the text of vhis

To summarize, the minerals 1ndustry has nuch greatcr yotential

of assisting the dcvelopment of thn Developing Conntries than a simple

glance at tbc production stntisuics noqu sugge t the rultiplier

effect of this pionecrinﬂ industry can be greqt, reaching into foreign
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excnange oa.l.ances, 'BZ'B.HSPOI"CFthR, 1naus~.ry, agrl('u w.re, ana.

 resource offa;y ;aunééji the skllls of the people in it. A
. ﬂeveloping ‘(;'ountries vary widely 111 the:lz present caéacity ”kto ;
idevelop their mdnerals 1ndustry and particulaxly in thcir realization
:{of' the potentlal contribut:.on that the na.nera.ls industry can make to
f‘the.’:'lrn i:;roéress. Although many have no concep., of the 1mportance to

: them of creating the krowledgeable and effecttve instltutions which

.' a.re the fonndatnon of progress in mnera.ls deveJopmcnt, many others
are striving to create the laboratories, ﬁeld teams R geochemlcal and

7geophysica1 pro"pect:.ng kncw—how, mappmg and cartograph:.c abihties,’

and scientific }nowledg° that are the sine que non of 1ntelligonb ‘“f“

'and ei‘fectlve mmerals develorment o BIER S
The U.‘S. Geolog:.cal Survey has morked in. 70 different countr:.es i

:dnring the nast 31 years s and has urained ‘or arranged traming for well

.over a thousand men anrl women from these countri es ' It has made notable

'jcontribut.v.ons to developm" the minexr als industvy of many of these.

'It feels *hat 1’& could have ‘boen more effectlve if fundlng had been

more reoular, flexible, and had not been g-.wen on the basis of short-term

B

objehtives rather than the long-term effort tnat 18 needed in many

s "
v n‘ B :.';‘;__« RESED M

specn.alized but interrelated field.,. ' ‘ o

) The Geolog1ca.1 Sur\rey, whioh is specifically c‘lm ged with responsi-”.‘
bllity for know]edge of domestlc mlneral resources, is keenly aware of
the present and imnemhng shortageu in certa:.n key mn.neral conmodity
rebources aml af l:he absolu%e necess:.tv of havlng alternatlve foreign

resources on which our country can dra'r f'or futu:.e needs. Presen_t
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civilizetion depends on excharige of commodities and.thesezaw.
U RS L B e e s G O Y s TR R T R T A RSy Or R IR . ‘
meterials are’as necessary to us-and other developed countries as many

of ‘our'products ‘are’ to the Developing Countries.
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Percentage of total exports of a country represented by Mineral expor*
/-

" (Data from USBM Minerals Yearbook except underlixed flgures,
from K. P, Wang, Minerals and Metsls in International Trade, . 1970)
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APPENDIX | D,--3

R TR PGP . . D e et LU AR PRSI A3 S B &
_GroundvWatep;Resources5;nnCogntpy;pevelgpmenﬁfg;{

“ .iby{;.':‘ B
~ George C. Taylor, Jri:
U.S. Geological Survey -

élﬁbbﬁtanéélbfiGrouna-Watef’Resburées

e : 2
',‘- »al-i-.. i .n v".‘”‘- ~!w ;

crust that supplles wells and sprlngs 1s perhaps the most’ rellable

source of avallable frebh water for man s use.

9,, Although wldely avallable ground water is more abundant and

~of better qualzty in’ some areas than in others OW1ng to- the

:reglonal geologzc and hydrologlc framework in whlch 1L occurs.

TP SO A, TS SRETRE : ‘ : :
Ground water assunes sPeC1al 1mportance 1n the arld ano seml-
arid regzons of the developlng world where surface water sources

:.-Y

'may be absent or at best unrelzable. In such realons rejularly-}

s,,:: i

‘spacedeells make possmble systematlc utlllzatlon and managem

ent

is POt r ad*ly contannnated by3'*“

E


http:Januari".21

"de31gn are favored‘sources of* lean water. for-villages and small

:“

?1pr1gat10n'supply._

DY

Ground—water résourcesEinIdeveioping;countfy,prioritiééﬁj,

1A. Vlrtually, all the advanced and most of the. mlddle level
jdevelOplng countrles have glven hlgh prlorlty durlng the. past
’two decades to systematlc 1mprovcment and expansion of communlty
,water supplles drawn very 1arge]y from ground-water sources.

o

,Thls empﬁa51s, of cours 2, stems from efforts to control dlsease-

T

;vectors, to lmprove health sanztatmon and 11v1ng condltlons 1n‘

o N

‘the rural envmronment' and to check in some measure mlgratlon to

. ; REY
> ».‘ ‘w,_ur v e \E2

fflrst prlorlty among the demands dn ground-water resources in

;most developlng covntrles.

) L
ReH

32., Irrigatlon from ground-water sources, I would say has generally

-{ SR

-quantlty for large scale 1rr1gat10n re‘u1rements VWhere condltlons

arc favorable, however,.a(number of developxng countrles»haVe i



ﬁglven strong emphasis;to grohndew1ter develoument fo'gxfc;f'f'*i

;and 1ncreased agrlcultural.productlon. Among many notable eyamplas
s

ithat mlght be smted are the Indus Plalns of West Paklstan, the
3Ganges Plalns of Indla, the coastal plaln of lhlwan, «and the

fNew Valley 1n the Western Desert of Egypt

A’ con31derable number of developlng countrlcs w1th sem1~ar1d

fxlimates but llmlted surface—water resources have glven 1mportantu
empha31s to ground-water develop'nr e 1mproved rangeland

‘management and 11vesto~k productlon and collaterally for stab111-¥
fzataon of nomadmc pOpulatlons.} Ethlopla Kenya, Somalla Sudan,é¢
.iN1ger1a and Nnger, all in ‘the: savannah belt .of Afrlca are notable}
‘Lexamples of_countrles whlch are‘ourrently;empha3121ngNgrounde1-'f*

4water“development‘forlrangeland management,

f4 Ground-water development for 1ndustr1al and mun:c1pal water

-!\'\ RO e 'v . . e
-‘,,« HRORRYRN ) s : \..,‘;_’ rl'~'~“~“~.(

1supply has recelved perhaps the lowest level of prlority attention
:1n recent decades.; W1th progresslve urbanlzatlon however, there
'w1ll doubtless be increa51ng empha51s glven to ground-water’
fdevelopment 1n comlng years to supplement llmlted or polluted

hsurface-water resources.w

vContributiogé,U.S. can mske to Ground-
ﬁfﬁ¥v5WateruResource5'DevelopmentWW g

.",) _‘,, . J . ; ' e ’, N . . i rl.n'j

ﬁlﬁi’The U S. through 1ts own bllateral program as well as. through
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water supplies, Jrrlgatlon p“ogects, rangeland management, and

develOpment. At the same time - substantxal U; ?
Co ] P
a351stance inputs have. been- provzded to 1mprove capabilltles .Tor;

operatlon and management of . such PTOJECtSyw

'2., As’ one small measure of thls effort, the Geological Survey

'has prov1ded technical dlrectlon and/or support to ground~water
lnve°tlgatlons and related 1nstltutlonal development in- 43 countrnes
hunder the U S. bilateral program durlng the past 25 years. About |
}half these 1nvest1gat10ns were . orlented toward 1rrlgat10n devel-
;opment a “third toward communlty water supply, and the remainder
'toward more- effectlve rangeland utlllzatlon. - The Geologlcalw
_Survey has also provided technlcal support or consultation on,
ground-water projects of United Natlons agencles din, SJ countrles
.during the same perlod. Currently, there are actlve ground-Water

VTN ORI

ﬁpro;ects 1n some 60 countrles under the aegls of UN agen01es.

' “In‘many or the advanced developlng countrles talents for

gsuccessful Operatzon 'of: exzstlng ground-water development proyects

;have reached the "take-off” le"ol. In mlddle and lower-level,
%countrles however, there is Stlll a conslderable dlstance(to
:travel on. the road to v1ab111ty. Nevertheless, I thlnk Lhe tlmez
.is now rlpe for u. S. aid. programs to Shlft emphas;s away from H

piecemeal ground-water development for single-purpose obgectlves
; y o &

ftoward 1ntegrated develOpment for multiple uses taklng‘lnto




;account_naturqlallmlts of ground-water rcservowrs “and aqulfcr

?these lines 1nfthc water«resources plannlng of advanced develop-

1ng cou‘tries ”fI thlnk also there is need Yo shift the emphas1s

f‘?’é"?’?; .

of development, and awaj from the resource ‘utilization and '

;e{toward the resource 1tself namely the physlcal 11m1ts
economlc benefnts.~ ‘If thls shift does not oceur ‘there will be
an 1ncreaslng generatlon of p“oblems uch as dec]mnlng water

,levels, aqulfer depletlon, and water quallty deterlorat10n~-all

:measures of over-development or misuse.,

‘},_erv01rs and aqpifer systems rather than Just of smaller
tprogects w1th1n such systems. Also, ultlmately, grouud-wate
deve10pment has to be 1ntegrated w:th rlver basxn develOpment to

hznsure optlmum utmllzatlon of the total water resource._

environmental costs of ground-water development for,:conomzc

growth. Protection of water quallty‘ln‘fresh:water aquifeth“

systems agamnst pollution bv oestmcmdes; herblcldes and
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turn\andtcontan-

ffertzlizers anduaga}nst recycllng 1wr1gat10n~re

"inatlon from adJacent natural bracklsh ‘or; sallnevground waterw

fls now becomlng 1ntrea51ngly 1mportant an many advanced devel-
Oping countrles. Measures need to be taken to 1nsure aqu1fer
viability . and even restoratlon of depleted aqulfers through H”
art c al recharge technlques approprlate to, local geologlc

controls.} Optlmum use of aqulfers and ground—water reservo:rs
gneeds to be stressed u51ng more advanced technlques of systems

fanalysms, 1nclud1ng analog, dlgltal mathematlcal modelllng of

_relevant geologlc hydrologic and soc1o-econom1c parameters.

7}3 Increa51ng emphaszs needs to be glven to develOpment of
aqulfers of marg1nal yleld and water quallty as for example 1n
the crystalllne rock terralns of penlnsular Indla, the savannah

reglon of Afrlca and northeast BraZIl';;-az-yﬁ.QAQLu

\‘wﬁIncrea31ng empha31s should be glven, where pos51ble, to the

;use*of subsurface potentlal for regulatlon and storage of surplus

growth wlthout at the _same tlme sufferlng the costs of env:rdn—

mental deterloratiqn,i,



APPERDIX D -k

OUTLINE OF REMARKS, JERRY A. 0 CALLAGHAN CHIEF DIVISION OF COOPERATIVE
RELATIONS, BUREAU OF LAND MANAGEMENT AT AID WORRSHOP ON' “AID S ROLE IN
THE NATURAL RESOURCE FIELD " JANUARY 21, 1972, , Do

'r INTEGRATED LAND MANAGEMENT AND LESSER DEVELOPED WORLD

I. Introductzon’

1. Starting assumptions natural resource~ development -has a lower
Iplace in technical assistance to lesser developed countries than its
;intrinsic importance warrants,

2. ~Reasons. .

;a;k:natural resource development viewed as an adjunct to ruzal
.~ development, generally agricultural development. o :

b._,natural resource development viewed resource by resource,

"n-generally extractlvely. :

cl.-lack of institutional base for integrated natural resonrce
" development. L , B R TIPSR

d;lﬂ1ack of awareness of.rhe relevance nf'the evolut:on of
W&gwAmerlcan land use experience. ,

:(i) 'Iand settlement | P b A
}(2)' public'administration’ofqiaﬁAA;;;f
bR ('i)"' on Federal 1£md"

Z'l'(ii) on private land

overly technical background of AID mrssrons.~
fft?renld turnover in AID missions and attendant dxsruptions
g;?:of program continulty.o\

ltg;summatlon° lack of a well defined conceptual focus for;
- . matural resource development.

, . .
ﬁij “In these remarks I use the description of natural resource in the sc-calle
Arlie House Report, "WorkshOp on Science and Technology Priorities in

International Development.” It reeds in part: "Natural resources include

natural products (emphasis in original) and amenities or situations
(emphasis in original) . . . which are assigned valuev by man as & result
of their potential economic or social benefits," Integrated land manage-
ment is essentially the use of-publi: authority in identifying, assigning
values to products and amenities of natural resource situations, and then
organizing the funds and manpower to’ realize .thea,
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II New cOnceptual Approach

l}fiNature is 1ntegrated
Z;V'Approaches should reflect this

if‘Instxtutlons should reflect this

"5Using Arlie HOuse definition/see ‘footnote:,

F?flntegrated land management.
Eelﬁaunder public authority identifies and assigns v@luizw v

'.delxneated areas of land and implements courses ¢. icnieve
" ‘the optimum realization of the totality of the valies our,

‘8;35Various.means
‘a. government ownership and administratxon of ‘land.

(1) natlonal forest in the U S.

'(2) public lands 1n the U S ;‘
;b}g;public authorlty to. regulate 1and use,

() zoning

‘(2) 1and use planning;w
3y regional planning,l
(452 emergence 1n U S. of natlonal land use planuning,
i;¥;’ Results from the Integrated Approach. T
o l; Early and orderly identlfication of" ealnea:

2. Early and orderly assxgnment of values‘

§}ffOpportunity to enhance values by foresightiand planning

.4;“ Possibility of avomding or: minimizing eonflletuover assignment
"'mgof values and uses.

_5~m*Truer accounting of economic. and socialicostsiofialternative
ventures.
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'Z"”Channeling human efiort where greater poosibilities of economicv
;and social benefit can be realized ' :
&

d:Poseibilities of a better urban, non-urban balanced

Possibilities for labor 1ntensive natural resource development.[
; *gin countries where unemployment is endemic. '

79g3¢preeeryation of the renewing;capabilities;or,tnewlanda;

HIVaETConditions'for-Sucoees.i

;iﬁPolitical Will to. end trial and error methodOIOgy.
“25Q;Willingness to invest capital owned or- borrowed, in: long term
_..integrated natural resource development often as educated

*b'manpower.

fS;"Patience to develop the institutions.

54}1LW1se use of capital liquidated during some forms of 'resource
oevelopment.~

a. not.used for consumption
b.-‘not squandered in ill conceived endeavors.'

possible plowback in form of educated manpower (land grant;?
‘ college idea)

€5;h§ome requisites.
D P Need to meld technology and.management»onfdelineated}areaeyofflend;
pé:waeed to c:eate institutions to do this.'

f3,ﬂ-0areful adaptation to conditions of each. lesser developed country

ﬂffufReal requisite.'

indigeneous leaders with technical, edministrative and;
political skills.. »g~f"‘.,. e

bﬂ; Gifford Pinchot as a case. in point.
:Séi{Pinchot s stiategic contributions.w:g.j

dismisaal of idea’ that technical forestry could only be
“‘introduced at a higher stage of development.
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0. -@ppilcaticn Or 3 ruaimentary degree ot technical forestry

‘ to actual forest lands of what was a ‘lesser developed nation,
e 2
VI.*?Optline'of Early Action—/

: 1. ReServation of large areas for ultimateuintegrated;landpmanagement;f;

“i., Creation of demonstration areas.

| applying science and technology toa specific area of land

_ providing training arena for technical - administrative
‘*;*leaders._, : : o

,; ﬂﬁacting as a matrix for reinvestment of capital liquidated
.. in extractive ‘use of natural resources. . e

,7furnishing cadres for. the further exten81on of integrated b
* land management as more intensive management is called for
in the reserved lands, T SRR 3

f3.ffIntegrated land management Education Centers in U. S.

'*73*83 Emphasis on training natural resource: managers i e., those
Ll who would integrate work of. technical sptcialists.-

VII. Later Actions.

i As supply of professional specialists and managers grow.'&?
»ﬁaaiiidentification and: aSBignment of values (per AID S Arlie
S Fouse definition) i e., land use’ planning. A R

, 'Qfdetermination of best ownership or administrative jurisdiction.
?%'transfer to appropriate ownerahip or jurisdiction ‘e, g., S
agricultural land turned over to an agricultural settlement

;”f,ﬁiadministration for ultimate transfer ‘to farm settlers.fl;‘”

7*interim management with appropriate degree of ntegrated
1,1and management.

2, Full scale integrated land management.
faﬂ "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 prcprietary capacity.
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c. as the professibnal talent available to man the institutions
viii};ﬁAméf;can Biklateral'involvement.
1, '200 years- of experience in land settlement and land use.
‘2, ‘Federal government an’ excellent almost sole)SOurce of expertise’
An-integrated land management og a national/scale because
‘Integrated land use. management has developed_pragmatlcally

among Federal land management agencies,

3. prospective experience under the emerging National Land Policy Act.

17






APPENDIX D -5
S 7
SURFACE' VATER RESCURCES

‘Division of Foreign' Activities
Bureau of Reclamation

Aside from the air we ‘breathe, water is the resource most essential’
to man's survival. ~Water is necessary to-sustain our lives, to grow
our crops, to water our livestock, to move our freight and to dispoise
of waste. , It is also used for generating electric power, for ‘manu-
facturing, for air conditioning,.eand for many recreational activities.
Civilizations have emerged and prospercd where water was available and
declined and' disappeared where water was not available or was misued.
qpter-is a vital ingredient of a sound economy. ' '

Rivers and other surface streams or water bodies are the primcipal .
sources of water supplies. History shows that the carliest human
settlement grew in the proximity of streams 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 developmeut and husbandary of water resources
is essential to transform them into habitable esnvironments. Water is
not evenly distributed over the globe in a marner to serve man's needs .
at the right place and at the right time. For these reasons. manmade
facilities are required to alleviate Lhe imbaiances.

JThroughout time, the harnessing of freshwater has been a prerequisite
for ‘socioeconomic advancement and long-term stebility. 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 satisfy
many of his growing needs. And for ages man has scught: the means and
technology to control many vast rivers for development of arid land,
tgsourceS‘to meet a continually growing demand for:.eiectric energy.

‘Today, many rivers have_beeq.almost‘completely controlled by man --
'some partielly -- and 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 gseason, the bottom land and delta areas are Flooded:

After the rainy season has passgd, another picture presents itselfy. .
‘Wuter fast becomes as scarce.as it was plentiful. ,In many years not:
‘enough water can be impounded to assure the procduction of crops. -} ..
During these years the fields are dry and barely enough crops are -
‘harvested tofprovide‘food for the people, the grass dries up and live~

stock becomes thin from lack of food. .But,.even in.the driest year’s,

1, Statement 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 1arge measure,  the

' searing drought. Without manmade development, none of the water can
_be used to quench the thirst of the land except for small patches
~along the banks vhere water can be carried by hand or diverted w1th
anll 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’
as. a potentially beneficial resource. Thus, only part of the problem
of  impressing the LDCYs of  the importance of developing surface water.
‘resovrces has. bean accomplished. Educational and public 1nformation
programs are needed to apprise their leaders as to the development
pOSblbiliLles of their country with controlled water versus the known
‘hazards end their uncertainty without such control (£lood, food shorte
‘ége, loss of life, property damage, etc.).’

LDC's must be convinced of the Smportance of strong leadership,
organization, and troining of technical and managerial personnel to
ensure’ uniformly high standurds of basic data collection, multi--
objective as well as multiourpose planmning for whole river basins, and
effective consideration o. . "vironmental factors. They must be conw- .-
vinced of the requirement: ' good and continuing surface water
inventory and eventual comtrcl 1f economic develeopment is to take |
place.

0ften, LDC's are not avare of means for obtaining assistance for .
necessary water resou;ces data. collection, manpower' training,: develop-
ment ‘planning, construction,:and the eventual project operation,-:
maintenancé, and management.n ‘There needs to.be much clearer ..~
undexrstanding of the opportunltl s for loans, technical assistauce,
and management assistance under the AID. program.

All' too-often the long-term benefits of well planncd water resource:
development are not racognized. The’ necessity.for the consideration
of -national, regional and local needs in water use planning, the time -
of negotiation for monies wizh which to plan and construct feasible
projectq, the ectual ‘time of construction, and the manpower training
‘time~involved to develop counterpart planners and management "
sgecialists who will:carry.on the work, must ‘be: taken into- accot1t.“;
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Frequently, LDC's need to be made: aware of the possibility for, and
‘the "advantages to ‘be’ derived: from, cooperative development of" inter-
’national streams.” The concept of joint development -and responsibility
for efficient utilization.of the water resources may radically alter
existing relationships with adjoinhing countries, and may require -
negotiation of international treaties and agreements.

‘The need for- training "middle manaeemont" technical ard subprotessional
personnel, concurrently with more advanced professicnal and academic N
training is often overlooked. - Too frequcntl exaggerated- emphasis ia
placed by LDC!s on "degree oriented" programs when what is really ,
needed is nondegree practical training which will provide the manpower
that ‘can execute the development plans of ‘the professionals.

AID's 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 Statz, it can and has
‘established missions in ‘the LDCt's which work directly with counterpart
government officials.and which can observe and evaluate country neods,
firsthand. Staffing of thesec missions could and frequently does
include specialists familiar with the surface water resource problems
of ‘the country. It is esseatial 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.
¢ollection and evaluation of data and comprehensive water resource -
planning be included in any negotiations, This is. particularly true
in the matter of training LDC p2rsonncl who will eventuzlly tezke over:
the responsibility for their ‘country's water resource dcvelopment.

AID has access to and could ut1lize, to a great degree, informational‘
‘teams from the USIA who could assist in the preparation of pictorial”
information which ‘can transcend any language barrier and -can spark the
‘curiosity and interest of responsible officials in the LDC's 1n ‘the
potential of their surtace water Tesources. ‘

Any development plan, whether it be Tor surface water ox minerals,'”
-should be based on a master plan with-'established: time frames and -
clearly establishied goals to be accomplished. Preparation of such a
plaa for water resource development in LDC's could be assémbled’ in a
relatively short period by qualified and experié¢nced planners. Such
expertise is available within our government and should be utilized’
in the very early stoges of mission operation.
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Alang with the pictorial information preseénted, there is an acute

“need for high level LDC government officials to witness, firsthand{

'thé actual accomplishments of good water resource planning; .on an appro-
priate scale which will be challenging but not overwhelming. . This would
involve physical visits to projccts in the United States and in other

‘developed countri s wherein they could relate to their own.country!s
problems. e : C A e e

~Reclamation’s Potential Assistance to AID in Water Resource
Development in the LDC's T R

fAs‘part of its originel mission, the Bureau of Reclamation. has worked
closely with the Geological Survey in the collection and interpretation -
of basic data o available surface water; we have conducted field investf-
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 L
potential project to provide reliable information on the cost of producing
crops, enticipated yields, market value of crops produced, and the grosec
‘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. S S o L

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 unreliable and inadequate water supply during the

crop producing season. This area is divided into 7 regions, based on.
-river basin dreinage, each region being administeres 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 wvhom AID could draw needed expertise. The arca in which
‘we believe we could particularly contribute is that of multiobjective,. -
‘multipurpose river basin planning, wherein all available water resources
are considered for development utilizing ecowomic and engineering feasi--
bility studies, weighted by environmental consideretions, to evolve
projects which will best meet the LDC's short and long term needs. . -
‘Reclamationsexperience, enhanced by improved and .streamlined planning
-procedures, put us in a position to.perform this work .quickly and at
minimum cost. . - - S SRR



‘Our’ work in the undeveloped and sparsely settled western states has
rcounterpart in AID's work with LDC's. Projects which we propose must
‘havé 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 technical
teams to perform water vesource planning studies in some 50 LDC!s. Also,
we have made specialists from other related fields.available upon
request for short-term overseas assignments.

An equally important area of past and potentlal assistance to AID lies
in.our training of foreign personmnel in, this country in the various tich-
nical fields related to water resource development by means of practical,
-on-the-job "training, tailored te meet individual requirements. Periods
of training may vary from a few months to a year. While the majority

of programs have been cénducted for professiomal personnel (i.e. graduate
engineers, economists, agronomists, ete.), we have conducted training for
meny subprofessionals. We have a few selected courses of formal _ ‘
instruction for cur own personnel, which may be attended by trairees;
however, most of our trzining is accomplisned by having the trainee worl
directly with men experienced in the technical fields in which he is to
acquire gkills. ‘

In summary, the Bureau of Reclamation looks forward to continuing

to lend valuable, prompt, and efficient support to AID and the LDCts,
particularly, in the early stages of water rescurce planning and develope
ment, ‘up to and including the preparation of engineering and economic
feasibility studies. We also believe that our type of practical,
in-service training is peculiarly suited to meet the needs of many

LDC's which must develop or increase the expertise of their own
technical, professional snd subprofessional personnel to effectively
.carry on the resource devefbpment werk financed under AID or other
sponsorship. ' '
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I{ro JOhn Rixse
. Power. Dinsion .
bﬁAED 0ffice of Engineering

de are 1nteresned 1n energy because it is essentlal to'a nat1on§ growth,

BUT, we muat delnefurther beCaUSG there dre twe major tvpes of energy -
rav and processed. How we look at the oave]oprent of these two types of
.energy and how we look at the role of these twe in a country's developmeant
-can be, and I feel are, quite different. I would suggest that energy as a-
:natural. resource development and energy as a tool of econcmic, social,

'Cthural and political deve]opment are quite d]fzerent

Let's nach of us weigh tnese matters {rcm scratch and then ask outselves.
some questions. the ansirers to which will lead us, not our predelictions,-

- Raw Enercz ;_.' Processed Eneray
so]ar Lo T steam,hot air (gas)
ross1]-coa1,-lignite charcoa?, coke

Petiroleum, gas . refined oils, gasoline, kuro<en
nuclear - uranium, throium, ‘etc. hot matals (fluid)
animal wastes electricity (electrical)
"vegetable wastes mechanical
wood - Briquets
“water ' '
human .
;(geothermalt -

First I would submlt that raw. energy is a "natura] resourC' " and that,
processed energy is a "resource" and that they must be tr>uLed separately,
yet, can be studied or evaluated s1mu1tan°ous]y in conjunction with a
country's over-all developnent neads, potent1a1 and plans. _chce we try

kto stress “Energy Studles."

On the other hand s1nce this workshop dea]s wwth natural resource<,‘f
let s look at rav energy Hera we f1nd severa] groupings, L

Flrst 15 tnat of 3ow cost, readlly ava11ab1e enerdy, €.4., huwan,
.wood an1ma1 wastes, vegetable wastes and to somz Jimited oagree watcr.

Ra

; Second is that requ1r1ng maJor capzta] investment and not readliy
{a»ailabIe, and. wnxch B R . Y

1/ Statement 4t ATD Wbrkshop on Natural Resonrces, Jaauary 1972
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(a) must be econom1c Toca11y, e g.. uater, 11gnite

” , (b) ‘may’ be used loca11y. but o:ing to the hxgh world value ‘and
5;hi3h capital requ1rement 1s most usua]ly exported, e g.. coa] petro]eum
;fa" 935-'5' , oL e

_i Thlrd is that requir1ng cont1nu1ng research and technolog1ca1 develop-
;ment. and substantial capital, with high world va]ue. hence is. most usua]ly
;exported, e, g., nuclear mater1a1. D e e ,,*,,: TR RO

" Fourth is that requarlng contmnu1ng reseatch and extens1ve cap1ta] yet
"must be used ]ocally, e.9., so]ar and geotherma1.¢v RN

-Of these 1t is to be nnoted that the most - dom1nant are the raw energy natural
resources. in the second and third groupings.’ These are the ones which the -
LDC's must be dapendent 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 whlch may or. may not bc be1e~

f1c1a1 to tie country's development

Concern1ng solar and geotherma1 energy there are act1ve proorams underway,
;w1th geotnerma] being attractive enought that lt attracts private risk capital

‘Now as to the questwons whlch nust be asked
;f]):JUhat is tne energy potent1a1 (by types) of an LDC?
;(2)%fWhat is; the energy need of the LDC? ’
:13)5fHow wel] do these match - Energy Eva]uat1on

{(4)f]w111 development of the raw energy (natural resource) benef1tv
f‘“~f]most1y the LDC or the developed countny? e j

fS)?fwhat are’ the economic, .cultural, social” and po]itica] needs’-
" of the LDC and how- wou]d developrnnt of 1ts 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 but they must take into account a substantial number
of conflicting factors, This is a stimuli of the Woirld Energy Confe.ence
and might lend itself to more intensive consideration under its auspices
o to a more 11m1ted degree by A.I. D.-f1nanced Energy ctud1es. as vie have

done. ‘

In c1051ng. most 1f not a]l LDCs are ab]e t, meet the1r energy requ1rements .
without rew or maje= innovations or exp]o1tat1on of.their present. raw energy
Fesources, primar..y because processed erergy 15 economicailly available,
requiring. primarily, capital for utillzat.on..
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APPENDIZ D - 7

ACTIVLTIES OF THE IVTER—AMEBLCAN QEE&hQE%;HI RANK

RELATED TO NATURAT, RESQURCES

“Mr. ‘Clarence M. Pierce
Off:.ce of the Program Advisor

'.l'he amov.nt of t:me ess;.gned to the remarks concerning/ the Inter-

!.” ‘,w '- G

America.n Development Ba.nk ha.s been very generous. I seriously doubt
whether I cs.n useful_lj provide nformation whicn would require hS

minutes to express.

From the title of the work group in the communication i'romr Mr. Lo'xg,‘

I assume tha.t the informa.tion 'you woald like to ha.ve involves two pa.rts-
L. Aetiv:.ties of -the Inter-American Development Benk (to which I will
’refer hereina.fter as "IDB" Or "Bank") 1n development a.nd e*cploi- o

te.tion of na.tural resources hy 1end:mg and technical ass tanceJ

2. Bank 'DOllcleS encl progra.ms for the conservation 01 natural re- ‘

sources of member countries.

As 8 fina.ncia.l instltution, IDB is. concerned with develonment loar\s f

designedé'to mprove the economy a.nd socia.l development of memoer coun- -

tries. 'Nea.rl:,r al] of the loa.ns may depend u'oon us‘= of | ratural resource=
in" one fovml or another. A recent survey of loa.n pm}ects in the Pank'
pipeline ‘a8 of Septemoer‘ 971 estima.tes that 31"’ have a nign imnect |
potential in resource development or use, a.nd )O/a bave a.n indirect or |
xnodest impa.ct. "nly 13% of th= loans are estimated to nave no d.urect

or indlrect “1a,tural resources involvement.

IDB classifies 1ts 1oe.ns by,{.sectcrs‘which, for the most par", are




4sector of Indusiry and: Mlnlng 1nvolves a complex of natuxal resourcesn

”as aoes Electrlc Pewer. Water Supoly and sewerage systems are not '

w r},

-1im1ted exc7u51ve~y to wscer and lae of water but are related as wellf

£ . . '.‘
AR . it

rto the whole problem of urban derelopment and pollution control.s I am

i l Y A "
,.v-'~ l Al

’sure that these classification= of seccors ame well known to you ”nd uhat
i i LA i
‘it 58 unnecessary to ela.bore.t-1 further.~ waever, the use of broad

ey “u‘-”":“ ___”.‘., \‘ A .

7sectors as a means of clessm.lcation mames it dlfficult to present ana

eccurate statisfics on’ the sPecific matural resources 1nvolved and the

impact of the 1oans concerned on the use of such resources.

1971, by seﬂtor .was as follows-"

L R RS AP
PR A S A I S
‘ - A

LENDING IN CALENDAR 1971

§ggtor,- _«w#ﬂ t#vﬁl Milllons of USE

Agriculture LT T e 94-22
Transportation ard Communicat*on 170.20
Industry and Mining - TR '53.65
Electric Power : ""“""*V 146,20
Water Supply and Sewage Systems 27400
Urban Developrent and Housing - T30
Education 62.50
‘Tourism . . 23:90:
Preinvestment - : 15.40
Export Financing - " 23.6W
Technical Ass1stance - 6.00

' Total: o .» 659.21

'Accumuleted total 1960 through 1971- ; ﬂs‘ii:'.""";uszri(gpp;ox;. Y-

..\'.’.,.'. Ca

AS Previously indlceted, the 1rnact.oflthese’loans on specific

; natural resources involved with respect tvltheir use anq efzect, is

;évery difflcult to present accurately without Al detailed enalysis of

‘f_/ The tlgures a"e provz"lonel, suojec+ to adjustment. Final figures
7 will be reported in the cfficial Report of the Bank for Ilscal 1971
‘The Bank uses a calendar veur as.1t8. fiscal year.)“
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each loan. The accuracy of such an‘analysis might be also question—

able .

The answer to the second question is very srmple to express.. As of

yet tbe Bank has no formal policy or policres with respect to overall

I

. _: ..AJ,

concern about cons ervation of natural resources and envrronmental protec-

tion‘_ylhis is not to say that the Bank does not- have a concern in this

(‘ ."'cl“, Jb

field. vThe Bnn:‘has acted to take into account conservation of specixic’
natural resources w1thin part’cuLer 1oan projects which have included
the addltional cost as L SOClal experse for proper protection of the

natural resources involved or of the environment.

Recently the Benk contracted a consultant to- try to organlze 1nfor-
_.mation aoout this proolem in the Bank 50 tnat some construo+i je steps
:Qcould be tahen to develop standards and guidelines which would as ;je
more effective pro»ection of use of natural resources and of the environ-.
}ment. The consultant is Mr John Camp who is at present a consultant of -
ithe Rockefeller Brotbers. He has prepared a draft report on whlch I bcve,
gdrawn»heav1ly forsthese remarks:

"From a rather cursor* 1ev1ew of” the Bank's onerations Vluh eco-
'nomists and. technical specialists, it vas, found that there is & general
QaWareness and concern for the environmental aspects of tneir SPEClal’ty
“areas., There seems to be little questicn that pollution control deVlces
iare conSidered a part of sound planning for a particular industry; that
fhigrway desrgn and location takes 1nto account meesures to control
7erosion and prov1de adequate dr 1nage, and that the most appropria '

treatment methods are used in establishing sewerage systems. There ls


http:seems.to

also recognition tha.t perha.ps present guidelines or criteria used to .
plan and analyze “the feasibility of loa.n projects could be expanded. to
include envirormental considc.i..tion.,. 'Ihe conclus:.on is rea.ched that
whilc directlv rela.ted enviromnental a.spects of loan proJects may be

4given adequa.te a.ttention, there is: still a need for taking into account

broader env1ronmental considera.tiuns such as ecological 1actors in E

s

opening up new la.nd areas with mads ) industrial 1ocation in relstion

-..4\’.!‘,

to population centers which involves urban planning, and in the cs.se' o+‘
i

_sewerage systems, for example, ths pro;]ected use of wa.terwa.ys in o which'

Ktrea.ted effluent will be discharged.' This is 8 reflection of the need

to evaluate the socia.l‘ costs a.nd benefits of pro,jects, including their
favorable and unfa.vorable impact on the environment. l

Within the Bank a.t presenu there is no forma.l analysis of. proposed
-}‘pro:jects to assess their impact on the environment. This type of -re
view has depended upon the particular pro;]ect ahalyst in the specialized.
’, fields for a.ction. . Mr. Camp hes reoommended that there be a staff re
fview of all pro;]ects designed to eva.luate their enviromnental impact
prior to submission for forms.l approval. I understand that this recom-

'—-.- :

;menda.tion is simi].ar to the process presently in effect at the IBRI‘.

Pro;ject a.ppra.isal does not supply the entire answer to the problem'
"presented by the impa.ct of 1ending in developing countries. ; ~Th is not
:possible to impose arbitrarily standards which are not m ierstood or
‘a.ccepted in developing countries. | It is clear that those work_ng in.
the inter-American field know tha.t there is a. wide range of opinion 5

regarding the need for control of natural resou'ces and protec. m’ of

J Tht .Lnter-American Development. Bank and the Environment. .- Suggested
Policy and Strategy, John Camp. Draft of December a, I07Le

20
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the environment. ) In add:LH o to this there is the question about
_whether the social cost of protection of natural resources and the
ellxnromnent should be borne entirely by the developing countries. ‘Ihisﬂ
situa.tion indicates the need for the development of or agreement on,l a A
development strategy which hopefully wiJ.'L emerge from the Ue N. Conference
scheduled. for Stock"'o":n for this year. The remaining task Wlll be then
to try to rela.te the national development progra.ms and the pro;jects as
propo ed by the developing countries to. such a strategy. The methods ..

by which the additional cost of the protection devices incoz:porated in
sach programs and pro;]ects may be financed Wi.l.l be the concern of the
gavernments of both the developed and developing countries and the g

finc.ncing organizatlons cons:.dering the pro;]ects involved.

As in any :mstitution, there are a. variety of viewpoints within thc
-:Bank on this subject. The report of Mr. Camp will be useful in attempt-
ing to develop a consensus on ma.]or po:.nts and hopefully result :m the
.'administrative changes which wiJ_l permit the IDB t0 cope in & more
:effective ma.nner. As a personal opinion, I ﬂould expect that IDB w:.ll
"“continue to improve the standards and guidelmes for specific proaects
‘f’involvmg natural resources and environmencal protection such as: . -
;‘EForestry, Fisheries, Irrigation, Hydraulic projects with particular
»reference to da.ms and reservoirs, Urba.n Development pro,jects n_ncluding
:water and sewerage, M..ning and Industrial proaecus, and Colonization end.
,.Agraria.n Reform pro;]ects. ‘l‘he objective of these - continued efforts will
:be to :I.mprove t:he standards for pro:)ects for these types of activities B

vso as to build m safeguazds for use of natural resources and protection

~oi’ enviro_nmenp.
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The Bank has ma.de 1oa.ns whicn conta.in provisions *"or research:'w s

pa.rt of those 1oa.ns hAlso a considerable proportion of "'hej techn ca.l
te.srsista.nce funds of’ the Bank heve been expended for ma.kiné ’the results ‘
‘fof research s.ve.ila.ble to member countries thzough tra.ining a.nd distri-
'bhtion of infomation. s It is anticipated that the Bank will become -
’even more a.ctive in support of research as a means of developing a
'consciousness of the need for conservation of netural resources a.nd

pmtection of the hwna.n envimnment.

The 1ist of such activities is too 1ong to detail here.. Also, vsup-
'-;Port of reseerch has been a.pplicd to different aspecus. : For exa.mple, in
fthe field of a.griculture, it has covered the follow:.ng type.: of activities-

l. ‘.' Ioans which included resea.rch components for agricultural |

-;---“fresearch institutions involving tra.ining of staff (vocational

i a.s well as: fe:llowships for graduate trainmg), equipment for
’resea.rch, _‘technica.l 1ibraries, etc.

2. 'Support of intemationa.l resea.rch centers.

3. ‘Survey of’ na.tional research centers as to their fields of
;specia.liza.tion a.nd requirements and c:av.pa.b1 1ities.‘

’-h ‘Support of research in basic food crops needed. for better
nutrition in member countries. g

5. Supnort of research in technological packages which wi:L‘L pennit

a.pplica.tion of modern agrieultur.al tech.nology by marginal iermers .
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TheMOff;cegof Reg:onal Development (ORD) of: the Executzve Secretariat'

'for Economzc and Soc1a1ﬂAffa1rs of the Organizutlon of’Amerlcan States was
‘establlshed in: November 1969 a8 ‘an expansiohand: restructuring of the for'“
Vmer Natural Resources Unit. of the Department of Economlc Affairs. The re-

sponslblllty of the OIFace includes superv1slon of two" ‘major’ tralnlng cen-“

;ters.e_the Inter-Amerlcan Center. for ‘the Formulatlon and Evaluation of

: - 5 T e, {wl.mn + o
f) i SRR -‘}‘ 'D y "" R WA 1 ;-",‘ VA eyt «-».‘:l. FSRIIR ETRVE I 14 r’! A

Development}ProJects (CETREDE) and the Inter-Amerzc;n Center for the Inte-e

gral Development of Land and Water Resources (CIDIAT)

Between f1e1d and headquarters personne ;the 'ORD hds &-staffof'95
;persons comprlsed of spec1a118ts in 80118, geology, forestry, . hydrology
'and hydrogeology, c1v11 and hydraullc englneerlng, geography, economlcs

‘(agrlcultural' 1ndustr1a1 and reglonal), and. reglonal p1ann1ng, as well

A~-§',.\< 4 neg a2 b N _4.4 Ha (R 101 ,-'
D et R y . .

;as techn1ca1 support personnel.v More than half of these experts are sta-

- 0 :(
. T H ;. L oe . P [
\ !:3_{;\> Ay f‘f;‘.j‘,l' H s ¢ .» TR, ME AT ‘y’ ERE . s

iexperts representlng the varlous dlsclplznes of the ORD operates out of

. 4
: '!,: R R 4 nhr FORE A E

jthe headquarters offlce in Washlngton, D C. The ORD 8 staff functlons ff

Xf* :f o

W ,;;; :";5 R {,, ik w".,> Y 3 AURIN S XY

1$ 75 000 1slprov1ded annuall by'natlonal counterpart f1nanc1ng to f1e1d
fasd )

'act1v1t1es -and - tra1n1ng centers.
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OBJECTIVES

‘ I R
SV RO PP

More”speclflcally, the Offlce 15 dedlcated to prov1d1ng -agsistance

- survey and evaluatlon of phy81ca1 resources

;n;@gtlon and evaluatlon of developmenthprOJectSz

e

dlonal developngnt‘g;enn%ng

:eﬁé.t..eer;al..vmt@gtatgq management . of -natural:resources

de51gn andvexecute studles 1n these f1e1ds

n i v e Rl .
'-#‘)"i P PR ": ~.4‘ ’ il .us-

develop the 1nst1tut10nal capab111ty to conduct the. studies

3

AL 3t

themseiVes_

: i ! O L et

‘Thefbalance between these task—orlented and 1nst1tut1on—bu11d1ng act1v1£1ee

el B

dependsl1n part on the needs *nd capab111t1es\oi'thegcounterpert agency

Zand;the;urgency of the pro1ectl
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- STRUCTURE"

arhé“céﬁéggiggéarecafiac of the Organization of American States isf,

Sc1entif1c, and Cultural Affa1r8~‘ and tw0gasslstant secretariatsi

it’”of he Executlve

tarlat for Econ&mlc and Soc1a1 Affalrs,wother major

m.

fSecretarlat are the Departments of Economlc,Affalrs, Social Affa1rs, and

%

v,technieal a951stance act1v1t1es in the member states.th

S L P Tl R S
xﬁAmerlca, Andean Reglon,.Div151on I - SoutH Amerlca, AtlantchReglon,,“

; o s,,
'D1v151on III - Central Amﬂrlca and the Carlbbean (See Flgure I).
The geograph1ca1 d1v1slon system assumea that a sufficiently 1arge

AR LN XAl B u

- group of hlghflevel profe591onals s maintained‘at headquarters toiproylde
. 4] ) .

f"’k

herras field teams carrylnk*

out.apeclflc technxcal mlsslons.

The 1nter-Amer1can centers under the Jurlsdlction of the 0ff1ce are d“

i gt 5,;,. :

w',Tlocated geogrgph;callx;vCIDIATp

fg wyad

By’the D1v191on’1n

fesubéﬁw'sed.




. ORGANIZATIONAL CHART
OFFICE OF REGIONAL DEVEI.OPMENT

{1) Inter—American Center for ﬂlﬂ {2) ' Inter--American Center for Formy- {3) . Special Training Program
Integral Development of Land and lation and Evaluation of Develop- ) o
Water Resources ment Projects
Figure 1:
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;groupjwhichfprovides carographic~and-publicatlon serv1ces ‘and by an adminis

»

?the Dlrector~in matters of tralnlng polzcy, develops new trainlng programs,

;and provides 11axson w1th tra1n1ng fac111t1es outslde of the ORD. A Tech-

“y

(nlcal Secretarlat for Spec1a112ed Conferences prov:des support to the
’Inter-Amerlcan Commlttee on the Alllance for Progress (CIAP) and to Pan
‘Amerzcan congresses deallng w1th hlghways, ports, and telecommunicstlons.

A spec1a1 feature of the ORD is ‘the Pol1cy Commlttee, conslstlng of

'the Dlrector, hls Adv1ser, the Divxslon Directors, and the Spec1a1 Assla-

tants for Management and Tra1n1ng. The Commlttee adv1ses in the. formula-
Atlon of offlce pollcy,'ass1sts ‘the Drrector 1n ‘the preparatlon ‘of the "
program-budget, evaluates requests for asslstance'from the member States;
approves the work plans of technlcal assrstance m1831ons and the tralnlng
centers CIDIAT and CETREDE, and generally malntalns coord1nat1on of off1ce
act1v1t1es. In 1ts act1v1t1es the Pollcy COmmittee strongly re1nforceaf7'f
'the horlzontal 1nteractlons w1th1n the program of reglonal development

Twhlch are requlred to ma1nta1n 1ts 1ntegrated 1nter-d15cip11nary focus.
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:PROGRAMAND ACTIVITIES®

_V1rtua11y every large technlcal a891stance pro;ect 1nvolves someh

RIS ERR tr'u REN

aspect of the four major thrusts of the 0ff1ce°A resource survey, prOJect

i ety La:;-’.*‘w A Fyay Ty

formulatlon, reglonal plannlng, and resuurce|management,‘ In the follow1ng

'-z‘ N KRN SN REEAIE l, B salvab s RN R

Tdescrlptlons of the act1v1t1es of the ORD, a glven prOJect may be 1nd1cated

srrnin o o 14
..... UEE

under several categories but 1s descrlbed under the .one .that was the most
. 7{* x._lf"‘ .

41mportant component of the progect;““

LS
.. ..\,}

Ry

Flgure 2 is a tabular summary of the nature of act1v1t1es of the ORD

ERVIE BETE Pt - S _ e

.(and the former Natural Resources Unlt), past and present, 1nd1cat1ng the

v ('t' ,rr!f,: ‘ (r

relatlonshlps of techn1ca1 a581stance to‘tralnlng and c1t1ng examples of

) A 3 2 Tyt

technzcal a881stance m1891ons 1n each fleld of endeavor. Representative

TR
f

examples of completed techn1ca1 asslstance m1331ons are descrlbed below and

summarzzed graphlcally 1n Flgure 3, whlle current techn1ca1 asslstance 1s »

A RIS GO T o R

descrlbed 1n the next sectron.' The related tralnlng activities are described

‘*:V : 1 } Loy

SURVEY AND EVALUATION OF PHYSICAL RESOURCES

TR O T

Flelds‘bf t 1% %yg;m'”fr-.-. A SN

.

1. 7P1ann1ng, .xecutlon and supervision of: surveys of physical resources
,‘flncludlng infrastructural factors such as transport telecommunlca-

_-.-tioms, energy, etc. :

2;thdent1f1cat10n of spec1f1c development prOJects

j3,;fPreparatlon and executlon of cadastral surveys

“4;:;Establlshment of modern. documentatlon pract1ces for: utilizationn
~"and dissemination of ex1st1ng data; systematlzatlon ‘of data forth-

comlng from remote sen31ng

.B;L?‘Examples of completed techn1ca1 asslstance 1n these flelds

-l & 2. Survey executlon and progect 1dent1f1cat10n

'.At the Mult1nat10nal Level
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SUMMARY OF PROGRAM AND ACTIVITIES OF THE OFFICE OF REGIONAL DEVELOPMENT

FIELDS IN WHICH THE ORD PROVIDES TE(HNICAL
ASSISTANCE AND ADVISORY SERVICES

EXAMPLES OF MISSIONS OF 'l.'ECHNICAL ASSIS-‘
TANCE OR ADVISORY SERVICES :

: - RBLATED
TRAINING FACILITIB‘

' i1, Formulation and Evaluation of -Develg

I.:::- Survey and Rvaluation of ths:.cal Rcaoutces

Planning, execution, and supervision of suxveys
Identification of development nroiects’

Establishment of moden. information systems, -
Systematization of tunote sensmg aeta

g Advu:e and support to otren;then mcal mstitut:.ons

ent Pro ects
Planning and execution of prefeasibility -studies;

Preparation of scope of work of feaszbility etnd:.eo
Preparat:.on of loan applications '

Compatat::we evaluation of alternative projects, Sl
Coordination of p: ojects in regional plana :

IIXI. Regional Development Planni
Integrated regional development planning

Studies to defme development regions; . .
Preparation of comprehensive tegional plans

IV. Conservation and Management of Natural Reaources

Eros:.on control, reforeatat:.on, 1and reclmtion
scudies

Idcntificntion of national park sites ‘,

Adv:.ce on resource management policv and legislution ~i.

Yultinational: Piata Basin Phage II®

National: Dominican Republic*, Haiti+

Regional: Guayas RJ.ver, Ecuador*' Pedraza-
Paez, Venezuela*

Country Indices*, Plata Basin Phaae I*
" E1 Salvador Agricultural Plamung-!- 3

INHERI, Ecuador*;’ SUDENE, Braz:.l*' IDBSP,
HaraJS Island, Brale* B

Guayas Basin, Ecuedor*' Pedraza-Paez -
Region, Venezuela*- Snnta Lucia Bas:m,
Uruguay® : B

Deparl:ment of Heta, Colnllbn-l-

~> e e

B Snlvadori-, Northwest Parann. Branl*

Consetvation pohcy for Peru*‘ -

Northwest Parena*' I.and Reclmuon,
~ Barbados#* ot -\~

Cutibireni Park; Peru* ’

-

* Described in t:ext orn completed technioal
L assistance

+ Descnbed in text on cun'ent:v techn:.cal i}

assiatance

« e T T LeTh

v PEC courses in: ’é T -

;,PRA course in:

PRA course in: .- w

photointetpretation :

soils : =

use of forest products
reforestation o :
underground water cxplotauon B
applied hydrology : PR N
administration of natural reaource o §

surveys

- transportation economics

Training Centers offering inter- .
- Arerican and national courses: @
CETREDE - preparation of industrial, -
agro-industrial and mfrastructurel
projects
CIDIAT - formulation of .land and )
° water development projects; opera—
.tion and maintenance of 1mgation
districts

- Regional Plennémg, Univereidad i
‘Nacional del Nordeste, Reoistencia,
Atgentina

;'liz'c course i1

National Potk uenagement:

-National Resource Economics ‘and:
-Management, Univemity -of Hichigen,
;. Ann Arbor, Hich:lgen o

F-sure2.



La Plata Basin- Program

This major project, 1nvolving rive 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 Resourées, consistedyofifhfee
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. S =

selected thematic studies and mapping at 1;3,000,000'sca1e of nat@fal
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 distributiop.-‘

‘based on the déta £61Ié¢ted; areas were identified that justified
more intensive study for the identification of development projects.

The Plata countries have requested more intensive investigationS»ig
certain of the areas identified in the Phase II report. -These studies,..
.eonstituting Phase III of the Plata Basin Program, are reported under Cur
rent Technical Assistance Activities. ' S

gb; At the National Level

[ ¥

vaf[ntegra‘ted Evaluation of‘the'Nafural Resources of the Dominican Rephﬁlfé:
This 16-month project included the prepaiafibn.of 15?50;Q§0‘3céié
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AELECIEL, LECHNICAL ASSISTANCE, ACTIVITIES 1960-1971..

- 2

HAITI

INTEGRATED TECHNICAL ASSISTANGE MISSION. -
Evaluation of. natural resources and study of social and
economic data for purposss of development planning and
identification of resource davelopment projects. Included
are the preparation of maps of the geology and physiogra-

1"soily, land capability, po
tion, Based on the mapped information and supporting

phy, hydrology, soils and ecology, as well as of population

distribution, transport and the educational

(1988-70)

HONDURAS

TECHNICAL ASSISTANCE MISSION FOR AGRICULTU-
RAL DEVELOPMENT AND AGRARIAN REFORM.
Reconnasissance | igations of and design
of a major colonization project in the Aguan Valiey . (1961-63)

VENEZUELA

PEDRAZA PAEZ REGIONAL DEVELOPMENT PROJECT.
Reconnaissance studies of soils, forestry and hydrology in a

fi

" sparcely populated area of 11,000 sq km. The identification
of twelve rasource develcpment projects and design .of feasi-
bility studies with a total cost of $4.8 million. Thess resource
development projects form part of a $400 million ten yesr
intogratod development program for the ares, bassd on
agricultural and forest industries, {1967-68)

/

ECUADOR

SURVEY FOR THE DEVELOPMENT OF THE GUAYAS
RIVER BASIN. An integrated natural resources investigation
including study and mapping of geology, soils, vegetation,
land use and population distribution and the identification of
prefoasibility and feasibitity studies as the first step in a long
torm integrated river basin development program. These
studies were financed with $4.1 million in loans from the
Inter~American Developmant Bank. Two OAS technicians
were based in Ecuador to advits the government in relation
to the execution of the prefesibility studies and sybse-
quant investment in development projects. Current estimates
are that the implementation of the integrated sot of projects
will involve an investment of $192 million for the deveiop-
ment of the river basin. (1963~70)

PERU
ECONOMIC AND SOCIAL INTEGRATION OF CENTRAL
PERU. Survey of human and natural resources of the region

and a study of economic and geographical obstacles to
integration, (1960-61)

CHILE

AERIAL PHOTOGRAMMETRIC PROJECT OAS/CHILE. A *

$5 million tax improvement and natural resource inventory
program covering the central area and northern valley aress
of Chile. The natural resources investigations, semi~datailed
soils and land capability mapping land uss mappi g, forest
inventory, etc., were undertaken in an area of approxi-
mately 120,000 rural sq km. Property mapping of spprox-
imately 170,000 rural parceis was completed in the same

area. Topographic maps at large scale were made of the .

principal cities and geological investigations wsre under-

taken In salected areas. The project provided the badis, :

establishment and operation of a new land tax system for

the country and the planning of natural resource develop-

mant in the area studied. (1960~.63)

‘DOMINICAN REPUBLIC

“RECONNAISSANCE EVALUATION OF THE NATURAL

RESQURCES. Integrated survey and mapping at'1:250 000
scale of geology, vegetation, land use, ecology, hydrology,

pulation distribution and transporta-

economic and socisl data, 16 prefeasibility and feasibility
studies for projects of natural resourcys development were
formulated. Thess feasibility study « dations for proj.

octs of agricultural, mineral and forestry development at a
cost of 85,000,000 are currently under consideration for

financing by international lending agencies. {1964-67)

BARBADOS

. SCOTLAND DISTRICT CONSERVATION PROJECT. This
study involved the identification and description of Iandslide:
and erosion problems in the Scotland District and the daval.
opment of agronomic snd engineering preventive and recla
mation measures  (1970),

A

v - o BRAZIL -

MARAJO ISLAND PROJECT. Reconnaissance study of soils,
forestry and hydrology of the 60,000 g km Islend of
Marsjo. Preiiminary design of works to control flowding and
elleviats drought conditions and development of livestock
improvement projects. (1968-70)

SUDENE

Evaluation of) thie - Natiiral - Reiource: Department ‘of the *
Agency for Development of Northeast Brazil, (1966-67)

v

THE PLATA RIVER BASIN
PHASE | -

Inventory and ‘Analysis of Existing Hydrological and Cli-
matological Data in the Plats River Bpsin-Including the
preparation of . 17 hydrologic and climatologic maps and
andlysis ot axmsting data as a basis for comprehonsive recom. -

mendations on lon of the hydr ologle net—~
works, exchange of informati g the ies and
specific hydrologlica! studies ( 1968-70 }

PHASE 11

b, Imﬁmﬁ and wivsil of Nnunly Resources of tho‘le
“River Basin which congists of:

a) indexing of all existing aerial photography and topog-:
raphical maps snd of natural resources studies;

b} analysis snd mapping at 1:3 000 000 scala of eight topics

"~ - including soils, geology, vegetation, elactrical facilities,
population distribution, etc., snd

£} . identification of areas within the basin which Justity .
more detsiled studies loading ‘o the identification of
wpecific deveiopment projects, (1068~1971)



maps of natural resources used in the identification of development” préj-
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 compreheusive development programs were recommended
in the fields of agriculture (including irrigation and drainage projects, .
crop diversification and intensification, research and extension), surface
and underground water, forest resources, minerals and resource conserva- -
tion. Sevaral of thece projects were subsequently funded. . :

c. At the Repional Level

Projects involving surveys of a region within one/country, such as

the Guayas River Basin in Ecuador and the Pedtaza—Paegfin‘Venezuela,;are
described in the section on Projeet Formulation. 5

3. Cédéstréi*SurQeyé
Honduras

Assistance was provided in the pégparation of an applicétioﬁ"fbfla
$ 2,600,000 loan from the Agency for International Development (AID) to

finance a national cadaster and resource.survey program for Honduras.

Sierra Region of Ecuador -

The ORD provided'assistance ;n 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. : ' ’ o

4.ﬁ.;Info:mationfaystems@

Country Indices

A series of amnotated indices-‘of each member 0AS country were prepared,

during the years 1964-66 which coﬁerttﬁe'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 Laboratoxry, Ecuador

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. g

Evaluation of the Department of Natural Resources of SUDENE

In 1967 Natural Resources Unit personnel studied the“Bperationgﬁgqq
interrelationships of the 10 divisions of SUDENE's Natural Resources-De~-
partment and made recommendations for improving its efficacy.
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LasLicuciongal veveliopmenc LuLdYy, Htate Or rard, brazll

For a period of three and a half years, the Natural Resourcesg 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 MaraJo Island -

1 FORMULATION AND EVALUATION OF DEVELOPMENT PROJECTS
‘A, Flelds of actJv1ty

fl.o Plannlng and execution of prefe351b111ty stud1es, preparation of the
o scopes of work for f2881b111ty studles:_

: ment)plan

DTSV

‘B, Enamples'of completed technical assistance. in these fields.

Development of the Guayas River Basin, Ecuador

Reconnaissance studies undertaken by the OAS resulted in identfica-;
tion'of areas with development potential and the des1gn of a § 1, 300,000
program of pre-investment 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 etudies; 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 completlon of the
initial basic studies, the OAS provided h1gh level advisory services during
the subsequent pre-investment stage.

=Integ;ated Development of the Pedraze-Paez, Venezuela
Prellmlnary de31gn of integrated prcjects for productlon and indus-
trialization of agrlcultural and forest products as well as for rural agri
cultural settléments in an area of 11,000 8q. km. Estlmated cost of pro-
posed’ fea91b11§;y studies was about $ 4,000, 000. These formed a part of

a ten-year program of integrated development of the region.

Ihtegrated Development of the Water Resources of the Santa Lucia Rlver
Ba31n, Uruguay

ot
" This’ prefeas1b111ty level’ 1nvest1gat10n of ‘the Santa Lucia Rlver

B831n resulted in the identification and formulation of a series of water
resource development projects for water supply, 1rr1gat10n, 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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1.

Ab

1v.

REGIONAL DEVELOPMENT PLANNING

1.

2{

1.

~F1e1ds of act1v1ty

Studles for plann1ng the 1ntegrated development of rlver b881n8

RARE u;“"u
Studles to define development reglons and a531stance in the pre

paratlon of comprehensive regional development plans .

: Examples ot techn1cal a551stance

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 Desenvolv1mento
Economico é Social de Para (IDESP), also in Brazil. Additional
prOJects are discussed under Current Activities.

CONSERVA*ION AND MANAGEMENT OF NATURAL RESOURCES

Flelds of act1v1ty

I;”%"Studlés to- aid in ‘the establlshment of sound ‘regource management

'f?iP°11¢Y and 1eglslatlon

l.

i Qtudies on eroslon control refor tatlon,

ot a‘:(j:f’ 'f.s,'tlﬁ.’i“ HNEEE “'-’n‘""n"'*"-’?f -

[ S
land reclamatlon,re c

'§GStudies for. the 1dent1f1catlon offnatlonal parks as part of compre-'
**hen51ve resource development programs

}
LA

?*RépOrtefof completed studies 1n“thls‘f1e1d 1no1udé;ﬂ

"Conservation of Resources and the Establlshment of. Natlonal Reaerves.
in Latin America - Cutibireni Park: A Pllot Progect in’ the Peruvxan
Jungle (1965)

"Conservatlon of Renewable Natural Resources and .Reforestation in :
the Department of Meta, Colombia" (1970—71), 1nc1udes ‘the identifi
cation of site for national park.

"Erosion Control Study in the Northwest .of. the State. of, Parana,.. Braz11"
(1970-71)

"Development of Conservation. Policy for, Renewablp Natural Resources;
1n Peru (1970-71)

r‘

"Land ‘Réclamation Studv of the Scotland: D1strict.of Barbados (lﬁjﬁ%}l)
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CURRENT. TECHNICAL ASSISTANGE ACTIVITIES’

A:review of current technical assistance inulca:es-an;evoxutionaog

5 ﬂ :'.:‘ o . N : M
the’program in' accordance, wi

AT AR

mests from the member stat

: PRI ST . _ ~"";:r,:;3'u_{;e'.{\._£} i 'i\“l‘-v R i f*_""‘- : ' S o N Fer
‘mented: capabilities of the Offic sof xRegional Development. . A s

S AN AR MR, (UL N S
of current activities ‘is outlined below‘under the divisions which are
responsible for their execution.
DT K o

L et sy bt whass’
ACTIVITIES OF. DIVISION.T - .._

o
A,

Bolivia - Prépéfation of EcologiéalsMap 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 development
particularly ir. the agro-economic field.

o
"

Golombia - ‘Study of Conservation of Renewable Natural Resources and Region-
al Development of the Department 'of Meta . i

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 for.;
optimum land utilization based on soils investigations; a linear program-:- . :
ming study for determination of goals for:agricultural and livestock produc-
tion for 198l; and identification and elaboration of a group of specific
development projects.. e T . ” '

Ecuador - Puyango-Tumbes River Basin Déﬁeiopmeﬁt

The purpose of this project-is to promotéf@he physical integration
of the frontier regionms. between'Ecuador and Peru by means of developing
the natural resources of the Puyango ~ Tumbes and the.Catamayo — 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 o
Cadaster : T : ’

cadaster program which will involve property mapping]anqiland]pyalﬁgﬁip
for purposes of taxation. Mission activities also include the training:of

This mission provides technical assistance‘in~théldesign‘6fsaﬁnéfibﬂé}

e
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CURRENT: TECHNICAL ASSISTANCE'ACTIVITIES IN SOUTH AMERICA

Study on Conservation of _Renewable
Natural Resourca: ‘and Regionul De-
'velopment of the Department of
Mm (1970-72}

o VENEZUELA .
River Gasin Planning Study for the

National Plan of Hydraulic Resourcoa
Utilization (1971— )

ECUADOR - BRAZIL
Puyango—Tumbes Study for the Economic and, SOcipl
River Basin Development Devolopment of the Istand of Mnrnjo
(1970~ ) (1968— )
PERU N\ i
Study on Policy for Con-. - ::\ *
servation of Rengwable ... ;.
Natural Resources of Peru . L
(1870-72) PARAGUAY
.. Pilot Project for the Implemen-;
. ';mnon of the National Rural ’
1. Cadaster (1970-72) *
BOLIVIA : B
Prepmtion of an Ecologlul S
" Map of Bolivia (1921=72) L ‘
PHASE Il ~ PLATA PROGRAM"
BRAZIL

Study for Urban and Rural Erosion Control
, and Regional Development in Northwestern - .-
Parana (1970-73) -

PARAGUAY
Regional Development of North—Northemem
Paraguay (1972-74)

ARGENTINA
- Integrated Development of the Water Resourees
- of the Upper Bermejo River Basin 11970—73)

; URUGUAY :
o Integrated Development of the Water Resource:
N of the Santa Lucia River Basin (1970-72)

Figure 4



personnel for implementation.of the program and. the execution of a'pilot
cadaster in the Carmen del Parand 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, and’
marketing decisions. )

Peru - Study of Poiicy'fOr Conservation of Renewable.Natural .Resources

This study consists of a nationwide investigation to identify, ‘describé;
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 water 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. ' R I T

L)
PR

ACGTIVITIES OF; DIVISION I

1. The Pldta River Basin Project,. Phage: IIT

Afgenﬁiﬂé‘4‘lntegréted-Déveldpmehtfof~the‘WatérfReéonrces~bffthé“Upper”
Bermejo River Basin.

This reconnaissance-prefeasibility study of the hydrologic develop-
ment potential of an area of 38 000 sq. kw. of the Upper Bermejo River \
Basin includes the identification of specific multiple use and single pur=
pOBe water resource development projects. Prefeasibility studies aqd pre-
‘liminary designs of specific projects and general recommendations: willi be:
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 Parand-

. 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 causes
and effects in order to determine measures for rehabilitating those areas
that are already badly affected; and to recommend preventive measures for
other aréas 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 the'field2' of physical and urban’
planning. _ : : " o e e

Paraguav ~ 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'intetdisf‘
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. . B ‘ v

Uruguay - Integrated Development of the Water Resources of the Saﬂtd‘tdcié'
River Basin (follow-up mission)

The present activities of this project, which was initiated.'in 1969,
involve advisory services to the Ministry of Public Works of Uruguay on
the implementation of the 0AS Study recommenddtionsfand*technica13suppprf
to the recently created Santa Lucia River Bagin Development ‘Commission.

2, Other

Brazil - Maraj8 Island Proiect

Marajo Island, located at the mouth of the Amzzon River, State of Pari,
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 devoted 'to basic hydrological, soils, and = -
forestry studies, while current studies are focused on planning the social~
and economic development potential of Marajé.

ACTIVITIES OF:DIVISION III
Haiti —nIﬁtegrated.Evaluation'6f the ‘Natural Resources

study or natural resources and pepulation distribution in Haiti as part

of an integrated investigation which included sectorial and institutional’
development aspects. The resulting report includes eight toppical 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 agsistance to three agricultural coop-
eratives established through OAS initiatives.: I ‘
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'CURRENT TECHNICAL ASSISTANCE ACTIVITIES IN CENIKAL AMEKICA AND THE CARIBBEAN
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Guatemala - Evaluation of Natural Resources and Formulation of Development
‘Projects

The purpose of this project is the evaluation of existing information
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 re-
sources. A preliminary mission initiated the program prior to the under- .
taking of full-scale operations. S

El Salvador - Agricultural Zonification Project

~This project aims at giving the planning institute of the 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 agricul~
tural 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 com-
putation and analysis have been programmed for a computer. In a subsequent
phase, selected regions will be studied intensively for detailed planning.

‘Irinidad 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 of -
the 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 ms, a regional plan of
development will also be considered. :

Dominican Republic ;'Regibnal Development of the "Lfnea Noréeste"

. Following the cadastral project completed by the Office of Regional

. Developmeat 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 Republie 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 antici-
pated that this program will require a multi~sectorial effort in which the
integrated approach to the region's development will be linked to national
development plans. ‘ h '
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'Hdhdﬁfas'é Forestry Project

“During the fiscal year 1971-72, technical assistance is being pro-
‘vided to the Government of Honduras on a package of.forestry projects.
among. which are the following: exploitation of several forestry areas;
the selection of one of these areas for integral, 1nter-sector1a1 develop-
ment, consultation with respect to the fea51b111ty of a sawmill project
in the area of Agua Fria; and collaboration for the formulation.of a. Na:
tional Plan of Forestry Development.
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CURRENT TRAINING ACTIVITIES

]
-

The tr51n1ng program of the Offlce of Reglonal Development 1s

OB G LA

;Qheslgned to omplement the maln thrusts of the.technlcal 8581stance

it ; Sip Fin

Stlvely offer trainlng in f1elds of survey, development, and management
‘of natural resources, natural resource: economlcs, prOJect formulatlon
and evaluatlon, reglonal plannlng and development and allled subJects.
An add1t10na1 program 1s de81gned to help strengthen local tralning

,1nst1tut1ons and operat10na1 agencles.

Lne'tralnlngafacllltles under the ‘jurisdiction of the ORD form-a

part of three?OASfprograms.
SpEClu.. ALGLULLE £ LUEKLaM
Regular Fellowship Program
Inter-American Centers

In addztlon, the Reglonal Program of Ass1stance for- Instltutlonal

Development (PRADI) 1s Operated by. the ORD,

_pecial Tralnlng Program (PEC)

The Spec1a1 Tralnlng Progr m: i

the OAS works together w1th the governments of several European, Mldeast rn,

jand Asian countrles to enable'partlczpants from the member states to attend'

certazn courses offered b’

f nlver81t1es and study centers 1n these coun-

;trles.“ Round-trip travelyexpenses of fellowshlp students are flnan e

-by the OAs, wh11e the host country is. responslble forAthe expenses of

Leach course as well as the fellowshlp ‘tu_ents ‘sub81stence.A(Selectlon

rof candldates for PEC courses is cted by the OAS, and the results

’conflrmed or modlfied by therhost;country

His
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CURRENT TRAINING_ ACTIVITIES. - SPECIAL:TRAINING: PROGRAM CO URSES -

. Photointerpratation PEC 1.005—B Inter—American

Photointerpretation Center (CIAF), Bogotd

Edaphology and Plant Biology PEC 1,023
Universities of Sevilla and Granada

Forestry with Emphasis on Reforestation PEC 1.029.

: ‘Technical Schuo! for Forest Engineers, Madrid

General and Applied Hydrology PEC 1,167 - -
Hydrology Institute of the Supcrior Council for
Scientific Investigation, Madrid

Transport Economics PEC 1.258. Agency for Technical,
Industrial and Economic Cooperation, Paris. REEE

international Course for Greduate Pedologists . PEC-

1.214. The State University of Ghant, Belgium.

Figure 6
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Photointerpretation PEC 1.006-A

- International Institute for Acrial Survey and Earth *

Sciences (ITC), Enschede,Netherlands

Seminar for Administrators of integrated

Natural Resource Programs PEC 1.108
(nternational Institute for Aerlal Survey and Earth

* ‘Science (ITC), Enschede,Netherlands

Forest Products Utilization PEC 1.266, Austria - -

Exploration, Prospecting and Mining PEC 1.269

‘Mining and Metallurgic University, Loeben, Austria”

Underground Water Exploration PEC 1.169

Hebrew University of Jerusalem

Remote Sensing — Individual Fellowships -+ -
Inter—American Geodetic Survey, Canal Zone



While differing greatly in nature, the courses are generally short

and 1ntens1ve, and offer a practical or: operationa v ,p ch_rather
than an academic one. Usually, the PEC courses are appropriate for tne

professlonal staff of operational organizations, however, they may also

1ng on the”applicatlon of the subJects studied. Figure 6 indlcate

current'courses and the countr1es offering them. The current PEC courses;

are concerned primarily w1th survey and evaluation of thslcal Fésources.

ngular Fellowship Program (PRA)

The Regular Fellowship Program is azmed at financing graduate level

studles and research of professlonals who already hol undergraduate

degrees or the equivalent. Masters degrees are frequently obtained by

students under this program. PRA is made up- of two types of sub-programs

2y ,,r

individual or unprogrammed fellowships and block fellowshlps.-

The Office of Reglonal Development sponsors two progects under which

‘fellowships are awarded 1n ‘a "block" to’ several partlclpants who will fol-

low a commonfcourse,oixstudiesnat the«éame university or? center*

L EdCE S B g
l', ’Natural Resource Economics and ‘Mana; ement, conducted” at the" Unlver-

PUETH: Criu e ’
A% ST ‘(»,l vl nEAS

s1ty of, Michigan, Ann Arbor, Michigan. ‘Five fellowships of ‘one:.year!

lawarded annually.V\The course, g1ven 1n English, in recom'”

mended for’ experienced professionals or unlversity professors 1n engineer-

1n8, forestry, hydrology, fisherles, geology, 80118, and asrlculture, 563‘
i!'H et P ] RIS D B

well as for economists“geographers, and lawyers with. dpecialflnterest‘*

1

1n naturaléresourcefdevelopment and management*

.’- " Vi PRy '~v »' RREHTE R iioy

“kgional Plannitg, conducted in Spanish,at the Universidad Nacional -



http:conducted'.at

8T

‘Kes1istenciay KChaco"ﬁ ‘Argentma. 4 JThree ‘fellbwships B f?‘eleven

el noTgeste,

iy, -4»,1",

The program 18 aimed at candida es

Sy

’:uration are’ awarded annually.‘

PR B R TR AP o] 71\

‘.uﬂ The ORD operates two of - the OAS'

»,Ev

] I
s

the Inter-American Center for the’Formulatlon and Evaluation of Develop

ment Progects (CETREDE) located in Fortaleza, Ceara, Brazil, and the
ity .'-,,‘

iInter-American Center for the Integral Development of Land and Water Re-

2‘»" SUASR S TSR

. \.r"‘- 3

(CIDIAI), lnuMérida, Venezuela. 'Both offerfone .or more inter-

2

‘sources

7Amer1can courses each year, and nat10na1 courses for OAS member states

upon request. Figure 7. 1nd1cates the'courses being given during the.cur—.

rent fisgal year.

L

1. Inter-Amerlcan Center for the Formulation”and Evaluation of Develop-

ment Projects AR

ﬂ i Doy,

:’CETREDE provides training in the formulatlon andaevaluation of nvest-

»

1ment prOJects, prlmarily small 1ndustr1a1, agro-industrial, and physical

‘l
&) i N (;
1nfrastructure proJects.,lThe 1nter-Amer1can and national courses are very.

‘IU’#A;H Ly i 1 / e \

.thewlatter -occasionally limit" theis “évalua~

wib o med LY EIAAL uru\.;:,::‘

tio to\progects already prepared.vahe prOJects selected for study are

always actual development proJects,‘frequently, 1mp1ementat10n of these
)

progects is. later financed by credit organizations. The 1nter-American

i

courses are given at the Center 8 headquarters in. cooperation with the‘Banco

P iR

do Nordeste and the Universidade F:deral de Cearﬁ.* National courses are

1 5
e S ;’ T AEY sy Apfet S L »1 s e
. 5

held in the interested member state in. collaboration~w1thhthe operative,

financing, oriplanning agencies.
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LUKKENT .TRAINING. FACILITIES IN THE. MEMBER. ST ATES

D

UNIVERSITY OF MICHIQAN

nomics and Manopomtm.

INTER-AMERICAN CENTER FOR THE INTEGRAL
DEVELOPMENT OF LAND AND WATER RE-
SOURCES (CIDIAT)

Inter—American and national courses in formulation of
projects for the development of fand and water resourc-
es and in oparation and maintenance of irrigation projects,

CIDIAT TRAINING SUPPORT MISSION

Support 10 nations! training programs
in irrigation; Inter— American course in

* - operation and maintenance of irrigation
districts.

UNIVERSIDAD NACIONAL DEL NORDESTE. .
Scholarship program for graduats course in Re-
. glonal Devslopment. ) >

] e = S =57 ICETREDE (3 4 month course)-:

A NS TR 23

~LOCATION OF CURR NT NATIONAL COURSES ;‘z .
" CIDIAT (2 & wesk coursss)

121 1)

TTTTTTITIT CIDIAT and CETREDE courses

" Scholarship prograny for graduste
course in Natural Resources Eco-

LI

INTER-AMERICAM CENTER FOR
FORMULATION AND EVALUATION
OF DEVELOPMENT PROJECTS
(CETREDE)

" Inter—Ametican and national courses’

on project formulation, particularly of
;wo-indumlal and infraestructure oro-
octs. .

CIDIAT TRAINING
sqg?on'; MISSION
" Support to national
sgencies in establish.
eru training facilities,
. for irrigation personnel,




:2} ,lnter-American Center for the Integral Development of Land and’ Water
'Resources

The training offered by CIDIAT is aimed chiefly at instructing, stu

dents in technical methods and procedures for the planning, formulution,

.. RN
4» l Y AT R .' 3

and execution of prOJects for development of land and water resources,,with

Z: .‘.A.» RE AN

particular emphasis on 1rrigation. The 1nter-Amer1can courses givenﬂat,u
L 'l U »,‘ ) \m‘,: I SRS I e R ey Nen h & d

Merida, Venezuela, are designed for hlgh level execut 1ves'and‘inc1ude
IR __'ig,.i-“:’ BEERE CARAN (SRR A i

general principles,and policies for the planning, formulation, and. eyalua-~

‘,! BT
. Mt ha

tion of“such programs and pro;ects.: The 1nter-Amer1can coursesvgiven at
Bogot&,hdolombia, are primarily aimed at training technical personnel in,
the operation and maintenance of 1rr1gat10n systems.,

‘The.national courses may cover any of the topics mentioned, depending
on the request of the 1nterested country. They are usually of~1ess than i
two months' duration, and can be adJusted 1nterms -of level and approach |
'to fit the needs of the requesting country. B
‘: The Center 1s also operating training support missions in Colombia

and‘Northeast Brazil designed to strengthen 1oca1 facilities that prov1de

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 1nst1tut10ns involved in the eva-
Lluation, development, and management of natural resources and in regional
planning and development The program offers assistance to help opera-'j
1tiona1 agencies determine their training needs, analyze management problems
and prepare long~term personnel development plans, it also prov1des infor-}

mation on suitable training facilities available from the 0AS and other



@Qrganizatibns. PRADI can prov1de a natlonal course upon request,

“',Mr AR RN r-,‘ B l‘;, g et
mally in “conjunction With a- ‘technical " ass:.stance mlssmn of the ORD.'
: Voehnsrun fodlmitaey o)

The program offers support to tralnlng 1nst1tut10ns by provzdlng advice

on the‘development'ofrprogréms} cburses, en&UEurrlcula, and by offering‘
R ‘ A et P s e, S ";;"" 2 ”""v-'
echolarshipe'and short-term professors. Flnally, the program attempts

?

to 1ncrease the efficlency of ex1st1ng tralnlng facllltles by evaluatlng

@ G...»h, 2-’:‘

yrelevant courses, dlssemlnarlng 1nformat10n on avallaﬁle tralnlng facll-

'vut\ e st Bpes LG L)’(| $ g
1ties, and serv;ng as‘a clearlng house of 1nformatlon on f1nanc1a1 assis-

1

tanee-for tf&iﬁiﬁg%

T19.



Appendix D -9

UNITED NATION'S PROGRAMS:

Extracts of U.N. Documents E/C.7/19 and E/C.7/16
Which:describe the natural resources programs:
of. the U:N. Resources and Transport Division,

-Regional Organizations,; and Specialized Agencies.
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Ectivities of United Nations Organizations and ‘Specialized - '-——f-—-_f::f
Agencies in” ‘the Natural Rasources Field (extracts. from seléct d documen =;£EF=?

UNITED NAT!ONS

ECONOM!C

AND . N y ’fécnzc/:igber 1971
SOCIAL COUNCIL 7%

ORIGINAL: ENGLISH

. A ———t SPv—r st .

Distr.
GENERAL

COMITTEE ON NATURAL RESOURCES
Second, session

Kbnya, Nalrobl,.Bl January—ll February 1972
Item 5 cf the'prOV1s1onal egenda.

REVIEW OF ACTIVITIES OF THE ORGANIZATIONS OF THE UNTTED 'NATIONS SYSTEM
AND WORK PROGRAMME OF THE COMMITTEE ON NATURAL' RESOURCES

PROGRESS OF VIORK. IN 1971 OF THE RESOURCWS AND TRANSPORT -
DIVISION IN NATURAL RESOURCES DEVELOPMENT

Report of the Sééretary-General
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E/C. 7/19'_
Engllsh -
Page

'INTRODUCTION
The present report revnews progress in 1971 1n the relevant work in natural
resources development of, the Resources and’ Transport Division of ‘the Department ofi?
Zeonomic and Social Affalrs. "For a longer perspectlve, reference should he*made to
the progress report submltted to the flrst session of the Commlttee (E/C 7/8 (Parts
I and ¥I) and Add.1-4). It is also a companlon to the draft work programme
presented in document E/C.7/20.

sooss ,A.~. L iy

The bulk of act1v1tles during the year cont:nued to con31st of fleld asslstence
act1v1t1es, whlch are governed by requests by individual Governments or groups of
governments. The growth in the activities of ‘the United Natlons reflects the role ,
that. natural resources play in the economlc development of the developlng countrzes.
It is now being recognlzed that the act1v1t1es whlch result in the discovery of new
resources or in the dlscovery of better ways of ut111z1ng known resources are ba31c |
to economlc growth and development., , ,

. Recent growth experience has also revealed that in a number of 1nstances
countrles whlch have discovered and developed 1mportant natural resources have been
among the fastest grow1ng developing countries. Partlcularly in the case of
several newly 1ndependent countries, the development of natural resources offers the
prospect of rapid growth in production for domestic use and exports, national 1ncome
and government revenues within a comparatively short period. Durlng 1969, for
example, the export value of minerals, base metals and fuels alone of developlng .
rountries was $22.4 billion, equlvalent to by, 7 per cent of’ the total value of all
=xports of developing countrles. S , :

. The Division' s activities may be broadly d1v1ded into operatlonal or fleld
:roJect act1v1t1es and non-operatlonal activities, whlch complement each other and
ire closely 1nterwoven in practlce.; Both are largely geared to meet the needs and
thallenges of developlng countrles in the fleld of natural resources, through’ the Fn
'losely integrated work of resources econom1sts and spec1allsts from various : o

.echnlcal d1501p11nes. The'operatlonal act1v1t1es 1nclude substantlve support




3
to field operatlons and the1r execution, while non—operatlona1 actzvztaes draw on
,that experlence for research and provide expertlse for backstopplng operatlonal f
act1v1t1es' non-operat:onal nct1v1t1es 1nclude studzes, semlnars ‘gnd conferences on
‘matters concerned v1th pOllcy, plannlng and technlcal and management aspects of the
development of ratural resources.ﬁ Durlng the perlod under rev1ew, the act1v1t1es of
the Division have contlnued to be\essentlally directed tovards the promotion of
development efforts in respect of the followxng aspects.. (a) explorlng, evaluatlng
and developlng natural resources in the fields of m1nerals, energy and water, along
with surveylng and mapplng such resources, (b) stlmulatzng and facllltatlng the
transfer of new technology and scient 1f1c knowledge in the development and
utlllzatlon of natural resources,- (c) strengthening admlnlstratlve and technlcal
services 1n ‘the Governments through practical field programmes 1ncorporat1ng
training elements, (@) conducting and organizing applled technical and ‘economic
research and’ dlssemlnatlng the results through publications, seminars and
‘conferences, and (e) the prov151on of substantive services to the Economlc and
Social Council, the COmmlttee on Natural Resources, and other organs in thls‘fleld

I-r.?ROGRESS IN OPERATIONAL ACTIVITIES: -

The Unlted Nations prov1ded guldance and serv1ces to technlcal a551stance and
pre-lnvestment projects, as vell &s to 1nteragency programmes, 1nclud1ng the Wbrld
Food Programme end the Fund of the Unlted Natlons fOr the Development of west Irlan.»

Durlng the perlod under revzew the Resources and Transport DlVlSIOn was
prov1d1ng substantlve supportlng services for 101 UNDP (SpeCIal Fund) projects 1n

,varlous fields of natural resources development, 1nc1ud1ng surveying and mapplng,
geology and mlnlng, water resources, energy and electrlclty._ The total cost of .
these 101 proJects, stretchlng over several years, wvas budgeted at $87. 3 m;lllon 1n
Speclal Fund allocatlon and $87 1 mllllon equlvalent :m government contrlbutzons.
The fzeld expendlture by the Unlted Nations for~Spec1al Fund projects under the :
D1v151on s respon31b111ty was $19 6 mllllon in 1970 and is, estlmated at’ ;‘
¢21 5 mlllnon for 1971 Tt may be worth vhile to note from u&ble I-h th1u Spec*al
Fund fleld expendlture for natural resources exceed=d that for nroject in all
flelds executed by the Unlted Nat1ons. Durlng the perlod January - October 1971
the number of Unlted Natlons natural resources experts in the field .amounted to 529
excludlng subcontractors' Personnel.
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"A. Interdisciplinary programmes

An 1nterdlsc1p11nary approach and 1ntegrated natural resources development
have been apnllod in several fleld projects, aJCh as 1n an lnvestlgatlon of the
feaSIbllltj of obtalnlng not only power but also mlnerals and desallnated water in a
geothermal project in Chlle or in comblned development of water resources, power and
transport in river projects.' The aoproach is further characterlzed by emphasls on
Athe application of new technology not only in narrov fields but through adaptatlon
and cross«fertlllzetlon in related fields so that the best p0551hle results and
‘resource development are obtalned In tnls manner, scarce technlcal personnel 1s
more. effectlvely used 1n the fleld and at Headquarters, where, .or example, two
technlcal adv1sers on drllllng and one on laboratorwes cut across the flelds of

mlnerals,'energy and water.

'B."Cartography
Durlng the perlod under rev1ew .the United Natlons prov1ded technlcal
'a551stance to 13 countrles 1n the flelds of cartography, geodetlc surveylng,
hydrography, 1and registration and land surveylng, map reproductlon, photogrammetry
and topographical surveying.
Larger-scale projects in survcying and mapping are being undertaken 1n Ceylon,
Colombia, Indla, Indonesia (in association with FAQ), the Ivory Coast, tamalca and

the Sudan.. The Céylon project successfully completed its initial obJectlves 1n the

establlshment of the 1nst1tute for surveymfr and mapplng for the tralnlng of e
survey techn1c1ans. Addltlonal supplementary assistance to strengthen further the
,1nst1tute through the 1ntroduct10n of advanced courses in survey englneerlng for -
'supervnslng offlcers and other senior personnel of the Ceylonese Survey Department
'has been approved by the Governlng Council of UNDP. The Colombla project wvas .
1n1t1ated during the perlod to prov1de the rerial pnotography needed by the :
'natlonal mapplng organlzatlon 1n Colombia tc support the. development of the Choco
Valley. The Indla project is now in its secwd phase, contlnulng the w01k on the
strengthenlng of the pilot productlon centre for pre-lnvestment surveylng and }
mepplng and partlcularly with the expuansion o the tralnlngrlnstltute, to meet the
development needs of the Survey of India. The project irn Jamalca has 1argely been
completed and consultant SeerCCa wlll be cortlnued for an addltlonal yoar as L
,requested by that Government. Two other pro ects, in Ivory Coast and Sudan, almed:
at strenothenlng the eff1c1ency in pationel surveving and nmapping act1V1t1es of .

these countries, are contlnulng as schedul.i.
26
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”he wcra of the qesgurces end Trgnsrort Divicion in the fi2ld cf energy 18
-airad at pruvldlng ‘assistance in the devalopment ol toth corventlona¢ anu ?ew | |
'sou*ceq of nlerpy in develonlng countries. 'The United Hstions g551bcqnce ?e nainly
through the prov181on of substantive support in the forrmulaticn end g;ecut:og'cff;'
:te;hn1cal Lo—apﬂratlop proﬁeCus in Member countries. ProJects for tbe=exnlnratton:
'deielopmnnr ang utlllza ion of primery energy’ resources, such as’ coel and l1gn1te,

pment of non-convenblonal
petrolean and natural eas. es well as for the develor

' ' i1 snate, form a consideradle
SOKTCES, such as geothermal pever , solar energy -and cil

) ine al as
\ ; Y gramn: included operatlonal
part °f thls vrogramme. In anstlon, “he work progra

velopment. -
well &s non—overauloﬁal srojects in electric power de P

Petroleum'end'natural gas

tries that
It is apparent from government requests from developing countri

e ed fields
f5531stance is rzquired on an increasing scale in highly specializ

s of secondary,
,1n Detrolpum technology such us particular methods ‘end techniaues ' »

s dition, ‘develop.
‘recovery,‘offshore exploraulon,‘drllilng and producticr.  In ad s Jop

‘ les xperi ' ; 3 ‘of petroleun legisletion
countries lack experienced personnel in the fields of !

and management. .
(Bolivia, Burma, Chile, Ecuader, Ghena,

During 1971, 12 develoning countries .
- Trinidad and Tobagq,

Indza, Malta, Paname, Saudi Arabia, Syrian Arab Rerubll ond overy
ry recovery .
Turkej) vere essisted by exnezts in petroleum exn]aratlon, secondary recovery

' legislation.
methods, petroleum refining, petroleum economics md legy

N e for Petroleum
1n Bolivia, assistance continued to be provided io the Centr

: r tion of oil end
Developmcnt vhich was established in 1966 tco increase producti

o on drll;lng
'natural ‘gas +brough the soplication of modern tzchnigues in exnloration,

d equi 1ng of ~
and Proauﬂtlon. The project has included the conatruCulon and eq P: d
ion opera 1ons an

'serv1c; ldboratorles, asolstance 1n exnloratlc! and PTOQUCt on op

jird peny - !,c*mlentos
.tralnlnb of couqterpgrt personnel of the B011J1Pn national oil com

Petrollferce Fiscales Bolivianos (YPFB), bc;h in f;eld and laboratory technlqueg.
Subsurface studzes heve been. carrled out v e group of geologists using en -
:IEM-1130 Comrutor.ﬂ Studies relatlng to p~oduct10n reduction of drllllng costs,
imvroved ‘use-of mud and rement techkniouec’ have been prepared and 1ssuec as %

ser;es.of-handbooks.-
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In Ch1le assistance has ‘been brov1ded 81nce 1969 1n marlne exnloratlon for
petroleum on the contxnental shelf of Chile. An airborne magnetometer survey of
the Paciflc coastal arca and a peologlcal study of & rarzne area in the Stralts

of Hane}lqn have been completed: the.results have becn encouraging and further
work including marine seismic surveys to define and locate nossible ‘
hydrocatbon~bearing structures is under vay. In addition_to thE training of

counterpart personnel;.appropriate-equipment.has“also been provided.

Coal

"During 1971. Turkey and Yugoslavia vere assisted by experts'inhcdél'
development.v In the Ph111pp1nes the prodect vhich became operational in 1965 has
the obJectlve of evaluatlng the mineable coal resources of the Malangas Mining
Reserve with spec1al reference to coking coal, and to open up e demonstration .
mine. By the end of the project in 1968 adequate reserves for production were
1denu1flpd but lack of secure markets hampered follow-up activity. Assistance
is currently being provided in connexicn with mining overations and an expert has
been assigned to advise the counterpart egency on the organizaetional and
financlal 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

Techn1ca1 adv1sory missions by the staff of the Resources. and Transport
D1v131on to advise on geothermal resources develonment vere undertaken in-
'Argentlna, Greece Guatemala Indla, Nlcararua and Peru during 1971, in addltlon
to supervisory technlcal missions to Chlle, El Salvador, Ethiopie, Kenya- and
Turkey.

Thé United Nations assisténée in‘this fiéld covers several large—scale
projects which include reological, geovhysical and geochemical surveys, as well

as exnloratory dr1111np. These &are under way in Chile, Ethlopla, Kenya and.Tu:kgyu
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Electric pover

In- the field of’ electrlc power ‘the Unlted Nat1ons prov1ded technlcal
ass1stance ‘in such matters as electr1ca1 power systems plannlng and de51gn in 7Y
Afghanlstan (electr1cél power expert) Equatorial Guinea (electrlcal power expert
and power plant sunerv1sor) Ghana (design enginecer and electrical eng1neer1ng ‘
expert) ‘Heiti (electrlflcatlon programm1nr experﬁ) lraq (nowcr engineer); Togo

(adviser in electrlcal power develonment) and Zambla (electr1cal engzneerlng
adviser), ' :

In some countries the state of the existing distribution systems has been
Apartlcurarly poor and inadequate to meet basic safety and. security of supply
requirements. The United Nations is providing expert gervice on the request Of
some of these countrles 1n order to remedy the sxtuatlon through modernlzatlon
and relnforceneﬁt of the ex1st1ng supply systems. In Haltl, for example,’ thel
United Nations has engaged the services of experts in hydroeleétric ‘plant
0perat1on, in transmission and d1str1but10n system Dlannlng and design and in
the overat1on of an 1nterconnected system.

The success of an elec trical utility body in a develooving country wili dependgl
to'a larpe extent, on the tyoe of organlzatlon and management, both flnanclal
and admlnlstratlve. The United Nations has provided exnerts in these flelds in
Ghana'(chief uccouhtant and commerc1a1 englneer), Peru (orr_zeuu.{zat:.orll-tsl.r’ul‘ ‘"m~
‘mansgement expert) and Somalia (for the drafting of an appropriate legislation
for establlshlng such a body).

Technical assistance advisory. missions’ ‘were sent to- Bol1v1a to advzse on
energy programming orojectss to Dahomey, Ghana and Slerra Leone to review the
Lproject on. the strengthenlng of the Slerre Leone Electricity Corporat1on ‘and’ k
to dest Irien for annial rev;ew of the rehabllltetlon of d1ese1 nower nlants.

In Madagescar assistance is being nrovzded in the nreparatlon of' a power
development programme. The aim is to assist.in the develoﬁment of electrlflcatlon
of the east-central reglon, but attentlon is also belng ylven to the erection
of small pover plants supplylng other parts of the island. The nroject became
operatlonel in 1968 and was completed at the: end of ‘19T
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'D}ﬁ-Minerel resources, including ocean mineralsf

The activities of the Resources and Transport D1v1310n in the freld of .
m1nera1 resources are de51gneu to assist the developing countries 1n establlshlng
a framework within vhich they can work towards atta1n1ng the fulle;t beneflt
from thelr resources, partlcularly in. ‘the search for and development of mlnerals.
,The mineral survey projects for whlch the D1v151on has substantlve respon51b111ty
‘for example combine the dlrect search for ore deposzts of develooment 1mportancef
with the estab11 hment or strengthenlng of natlonal mlneral resources departmvntb
-and the tralnlng of local staff to undertake contlnuetlon progranmes at the end
of proJect opcratzons.v Because projects are undertaken onlv at the reques 3t of
Governments, and the need as expressed by these requests has thus far been for
mineral resource surveys, the programme’ has been oriented in that d1rect10n.{ At,

the same time, there has been a trend towards expansion into new fields, such asf

offshore mineral explorestion.

Mineral surveys

-In the exploratlon projects undertaken ccpuer vas agaln the metal that
provided the highlights of the year under review. The uroject 1n Cnlle wae 7
completed efter its work on the porohyry conper minerallzatlon dlscovered gt
Las Pelambres demonstrated the vpotential importance of this deposlt.;'The Droject
_rcportcd drill-indicated tonnege of 270 million of 0.77 per'cent cooner and |
0.02 per cent molybdenum to a ‘depth of 215 nmetres, with dr111—1nferred tonnere
of similar grade between 215 and h35 metres estlmated et 90 mllllon. Desplte
Chzle s known riches:in thlo m1nera1 tbere is consensus that other copper depos:ts

of maejor Jmportance await dlscovery 1n the country.

The Las Pelambres porphyry copper. diecoyery, of which the ultimate Siie will
fonly be determined by later exten81on drlllzng and may well prove to be - one. of
.the most important porphyry copper dep081ts ever found was carrled out by an -
international team headed by a Canadlan proJect menager and 1nclud1ng experts
from Canada, Italy and the Unlted Klnpdom.

The phase II mineral survey completed in Panama has led to the dlscovery
of & nev mineral belt in the Cordlllera along the San Blas coast adjacent to the d

Colomb1an border, which contains copper as main mineral wzth 1nd1catlons of .

molybdenum, zinc and gold assoc1ated with granodlorltlc 1ntru51ve and ande81t1c "

volcenic rocks. Further detailed exploration is to be undertaken, as in the-case

of tne previous Cerro Petaquilla discovery which resulted rron’the;phase~1 euryey;
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The mineral nroJect 1n Turkey has also 1dent1f1ed porphyry copper type
7m1nera11zat10n in the Merzlfon-Isplr sector of: 1ts nroject ‘area. and detalle
31nvest1gatlons are proceealng to determlne economic potentlal.v Here agaln,
'1dent1f1cat1on of this type of mlnerallzatlon, which has major: development
.1mportence in v1ew of’ the large tonneges 1nvolved and scale of operations. necessary.
for their economic explo1tatlon, upgrades the exploraxlon potential of the

:regxon, whlch 1n turn.attracts investment for'mlneral development act1v1t1e
Systematlc exploratlon surveys in progress by the project in the Menderes.Massii
fa?§.8}sb-indioating good'hopes of iocating nev mercury deposits.

Oﬂ.the African continent, most interesting‘exploration results. have come from
the mireral project in Somalia, where uranium dep051ta at. Mudugh have been
‘dlscovered in sedimentary formations. Their economlc potential is con51derPd to A
be more attractive than the Bur denos:.ts located in an early phase and wh1 ch are o
now under investigation by pr1vate 1ntereots. A third phase. project wvas requeeted
‘for amplementatlon beginning in March 1972.

Less , spectacular but nevertheLess important are the location of the .-
phosphate de0051ts in the Bas Congo, which could have. considereble economic
s1gn1f1cance for that country, and which were 1nvest1gated by the’ m1nera1 project
lan Zaare.

In the Republlc of Gu1nea, mapplng and drllllng at Mt. Nlmba outl1ned
300 mfliion tons of high-grade ore (over 65 per cent- Fe). - The results of 4he UNDP i
study wlll enable the Government of Gulnea to offer the. deposit to an. 1nternatxona1:
consortlum for development In the non-metalllc mineral sector, -1 proJect in: the
Central Afrlcan Republlc is mak1np progress in dr1111ng and evaluatlng llmestone
deposits.-

ﬁlW&YS 568k1ng to introduce new methods«in’ the Unlted Nations mlneral
.exploratlon programmes, the mineral project Just started in Lesotho 15 testlng
out the appllcatlon of airborre multlspectral vhotonraphlc and 1nfra-red thermal
:sen51ng surveys for locat1ng klmberllte 1ntruszves whlch could hawe 1mportance
.for the dlamond 1rdustry in that country.. Such methods are. expected to flnd
ogreater appllcatlon in future mzneral exploratlon programmes and will usefully
.complement the 1onger~eetabllshed ground and a1rborne explorat1on technlaue'
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- Offshore mining

Althourh still at:a relatlvely early ‘stage, overatlonal act1v1t1es in ‘the
nearsho'e and offshore environment were under way with a project in Iﬂdones1a,
where counterpart ormanization offshore exploration and mineral dre551ng practleeé
are being upgradcd through the introduction of new and improved methodology.
‘Advisory services were provided in 1971 to the Goverument of Burma to help prepare
& project intended to resuscitate the country's tin wining industry from plecer
deposits along the Tenasserium coast, which is to start operations in 1972
Advieory,services vere also provided to Isracl as a first step in implementing, -

& 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 fecets involved in building up administrative and technlcal serv1ces
required for the implementation of a country s natural. resources development
p011c1e receijve vary\ng degrees of attention dependlng on the type of project
belng 1mp1emented Some elements such as training of counterpar{ personnel,
establlshlng or strengthening the over-all national cepability of mineral resources
departments, as .well as existing ratlonal chemical labcratorles to ensure ‘
acceptadvle standerds of reliability, are included in varylng degrees as a matter
of course in mineral resource survey vnrojects, as mentioned above. - Some are -
designed specifically to estsblish or strengthen an existing institution or '
department. The Guinea Wational Mineral and Geological Centre, Conakry, is '
concentrated on organization and training as well as on co-ordinating bllateral
aid programmes in this sector. "he project in Iran to a831et in establishing °
the Geological Survey Institute, which was initiated in 1962 and completed in
1971, .sav the creation of a permanent institution providing for all the spec1a112ed
technologies needed to foster mineral development and serving both the private’ i
and .the public sectors. Detailed nineral surveys vere carried out, and hltherto
unknovn but significant deposit of phosphate ‘bauxite and refrectory clays were
found. An outstanding success of the Institute has been in identifying the nature
of ‘the mineralization at ar-Cheshmeh where 8’ 1arge porvhvry conper deno it now

has proved reqerveo of 320 mllllon tons of 1 2 per cent grade,
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Asszstance has also been rendered 1n negotlatlons on m1neral development
kagreements and 1n m1n1ng 1eglslatlon 1n peneral to up~date mlnlng/éodes and‘
‘greatest beneflt ‘from thelr m1nera1 resources.' Such a331stance was prov1ded tof”
Morocco and‘Somalla in mining pollcy and leglslatlon., In connex1on with the .' |
dlscovery of prophyry copper in Panama, advzce was also glven to the Government
in negot1atlons for an agreement to develop the dep081t Slmllar adv1ce vas ”
glven to the British Solomon Islands Protectorate wlth respect to a baux1te il”
deposlt vwhich was located by the’ Un1ted Nations mineral survey completed in 1968
New minerals policy was establlshed for Swaz11and by the Mlnerals Commlttee of
the country with the a5513tance of an adv1ser. Some countrles lacklng expertlse
have found a551stance through the United Natlons in. thls category partlcularly
valuable and necessery. to safeguard national interests.

E. Water resources

The act1v1t1es of the Resources and Transport Dlvzslon in connex1on with =
water resourcas are, concerned with water resources plannlng and development :
‘including the soc1al institutional, legal, admlnlstratlve and economic asnects.
P0551b111t1es for utilization of non-conventlonal sources of water supnly (such
as’ desallnated water, geothermal steam and water from cloud seedlng) are also o
cons1dered when and vhere appllcable. An advantage is derived from an §
1nterd15c1p11nary orlentatlon, leeding to a ‘more 1ntegrated approach to the water
development problem. An example is the relationship whlch exists between
geologlcal survey. work and ground—water exploratlon and development. ' ‘
Vithln this’ context field activities in surface water continue to place " |
asis on 1ntegrated plannlng for multlnurpose development of water resources,"
1d—water projec s on ‘the other hand are concerned spec1f1ca11v WIth survey,fif
1tory, drilling, test pumplng and related operatlons such as’ alr reconnalssance;
>peology, water analv51s and ground geonhys1cs.. . , _ " 4 )
F:nalJy, on the 1nst1tutlona1 side, attentlon is pald not only to tralhlng "nd;
formulatlon in the flelds of 1egzslat1on and adm1n1strat10n but also to pragmatlca

research act1v1t1es.

155



12

" Burface water

In the fxeld ‘'of surface vater, techn1cal assistance actlvatles were expanded
in 1971 tnrcugh the essignment of speclallsts to varlous countr1es. /ln th:s\:' '
connexion aos1stance vas prov1ded in the de51gn and preparatlon of constructlon ;i_”

.draw1ngs for dems and hydraullc structures ior mater works in Burma 1nvest1gatlons
for damns, reserv01rs and causeways in Maurltluo; construction methods 1n the ;,'.h
execution of Mobye dem proJect also in Burma, advice to the Vater Resources | '
Develspment Board of Ceylon in formulatlng plans for multﬁpurpose development of ‘
water resources; river uralnlng to control scourlng of bed and er051on of banke

of the River Nile consequent on the constructlon of the New Aswan Dam in Egypt.

rhe importance attached in the rational development of 1nternat10nal water
‘reSOUrces is best 111ustrated by the recently initiated Axios-Vardar vaer
‘development project 1nvolvzng Yugoslav1a and Greece, and . by thc Senegal Rlver
‘ regulatlon preject involving Tour countries, Gulnea, Meli, Maurltanla and Senegal,
'“vhich have formed a Joint organization for the- development of the basin. '
" A United Natlons 1nterreg10nal project has been started for multlpurpoee
development aof the Kagera River ba51n serv1ng the United Republlc of Tanzanla,
Rwanda and Burundl in East Arrzca, so as to 1dent1fy projects for 1rrlgatlon,

hydroelectrlc development fluherles, swamn reclamatlon aend related flelds wh1ch

(.

will be- most beneficial to a1l ‘the countries 1nlthe reglon.v - ' P--l
The stress la1d by tbe Natural Resourc:s Commlttee on 1nst1tut10n bulldlng
;18 reflected in a proJect recently started in Argentlna with the Instltute of
Vater Resources Admlnlstratlon Management and Law. In Alghanlstan a Water ’
vManagement Department was started for ensurlng co—ordlnatlon and orderly ; x
_development of the country s scarce water resources nrenarlng leglslatlon for

Twater control and use hawing regard to exlstlng rlghts and customs..

Fically, integrated use of surface and ground waters is be1ng achleved
through a Un;ted Hatlons project 1n the Cauvery Delta 1n Indla.

;Ground water

In the grounu-water Tield, technical essistance was provided inthe:
;:orgenxzatzon of a ground-water branch (Uganda), study of sveclal nroblems sea

{water intrusion and. analogue in model studies (Lebunon) wuter resources aurvej
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AFiji)s englneer1np geology studies (Slngaoore), and computer studles (Argent1na) :
The ground-water resources planning mission 1n Chad wound up in 1970 whlle the
team for management and tralnlng for water well arllllng 1n Sudan pursued its
act1v1t1es and was complemented by the recru1tment of & thlrd exuert.

Technlcal a551stance m1351ons of an’ adV1sorJ nature were prov1ded to Sudan
v1th1n the framework of the "Freedom fronxThlrst"campazgn and 1n the Turks
and Ca1cos Islands and in the Domlnlcan Republlc to make an over—all assessment
of the country s ground-water development problems.

“ﬁipour projects in Upper Volta, Somalla, Togo and Tndla vere completed in 1971,
In Upper Volta, the survey of ground—water resources related to m1nera1
prospectlon, and’ rallway studies in a very arld area lel to the drllllng of. some
productlve boreholes but the yleld was ‘not enough to covor the pro1ected needs
In Somalla, prellmlnary reconnalssance .of the water pomti~ and hydrogeologlcal
iunlts of the whole country wvas completed and a hydrogeolog\cal map was prepared
:A,follow—up of th1s project 1nvolv1ng borehole dr1111ng and geophy31cal
prospectlon is also envrsaged In Togo the exploratlon of ground-water resources_
;of the sedlmentary coastel badin was also 1n1t1&ted New: aqu1fer formatlons were
'dlscovered in the vicinity of the clty of Lome and are llkelv to contrlbutc .
isubstant1ally 1n the future to its water supply svstem.' In Indla, the RaJasthan
project for tne assessment of the around-water resources 1n flve areas for ‘ z
;multlple-use communlty water supply, cattle and 1rr1gat10n vas completed in l97l.»
' ProJects for the organlzatlon and strcngthenlug of ground—water resources 1n‘
Ma11 and Maur1tan1a were undertaken and reconnalsStnce surveys, geophy51cal
1nvest1eatlons and dr1111ng work in desert areas ‘wore carrled out. Produclng

boreholes vere drllled and the tralnlng of local pcrsonnel was undertaken. .

zNew sources of water supply .

In the fzeld of nev sources of water supoly, work was cortlnued satlsfactorlly’

on the water desalznatlon proJects 1n Kuwalt and Israel.v Infornatlon belng

eathered 1n Israel on the electrod1a1v51s pllot nlant operatlons v111 facllltate ’

serlous con51derat10n of marg1nal desa11nat10n.a. -
‘eThe Resources and Transport D1v131on has co&operated in 1ts 11eld of competencv

wlth‘other speclalzzed agenc1es :n the executlon of some SpeClal Pune projects.;‘
In Jamalca, for exemple, the, Unlted Natlons supplned the water res ources plannlng
englneer in a Soeclal Fund project for the develbpment of water resourcus whlch

the United-Nations had helped to prenare and whlch was allocated to FAO

for executlon.‘ ng
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II. PROGRESS I 'NON-OPERATTONAT, ACTIVITIES

ﬁhe non—operatlonal act1v1t1es Y4, MMe MSSUUIUES 804 ITAnsport. Division
1ncluded substuntlve servzczng of the Economlc and Soc1al Counc11 the
COmmxttee on Natural Resources and other organs wlth rega, to natural
resources questlons and conferences, sem1nars and experf -eetlngs as well
as res earch and studles on part1cular aspects of natural resources deVelopment.

‘ Mech work and time was necessarlly expended 1n serv1c1ng and attendlng

_meetlngs at(varlous levels.- Flrst and foremost 1n thls category vere obv1ousi
vas far BS the D1v151on was concerned the preparatlon of documents and other
serv1c1ng of the Comm:ttee on Natural Resources, for 1ts f:rst se531on in
early 1971 and for 1ts second se551on. Other 1ntergovernmental bodles servzced
or attended included, on’ .2 more llmlted scale or for partlcular toplcs, the -
Geuerel Assembly, the Ebonomlc and Social Councll the Commlttee for Programme
end Co—ord1na+1on, the e -bed Commlttee the Ccmmlftee on the Peaceful Uses
of Quter Space and its Sclentlflc and Technlcal Sub Commlttee the Preparatory
Committee for the United Natzons Conference on the Human Environment and varlous
bodies connected therewlth the Adv1sory Commlttee on the Appllcatlon of" Sc1ence
end Technology to Development etc. At the 1nteragency level, it 1ncluded meetlngs
on water resources, marlne and other sclence and technology, space appllcatlons,i
envxronmental questlons etc., and generally for 1mproved co-ordlnatlon and
*o-operatlon.

The more’ SchlIlC non-operationel activities in 1971 ‘are presented brlefly

fbelow by subJect areas, By and 1arge they correspond to the structural

‘orgnnlzatlon of the D1v1s1on which 1nc1udes the Cartogr phy Seculon the Energy
‘Sﬁctlon the Geology and Mlnlng Sectlon, the Ocean Econonlcs and Technology

Branch and the'Water Resources Sectlon (Water Resources Development Centre)

'The presentatlon 1s in turn subd1v1ded into two groups:' conferences, semlnars 'A
and expert meetlngs, and research &nd studies,’ respectlvely. ‘In the cases of ocean
economlcs and technology, and vater resources, a th:rd group de als Wlth 1nteragency
co-operatlon, in view of its partlculur 1mportance 1n tho e caaes whlle vtﬂwa“““ ’

g \‘

of course close attent1on 1= gzven to co-operat:on and practlsed also in' tho other

81'&980
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UNITED NATIONS

‘ : Distr, =

ECONCMIC GENERAL
AND - 0 S
S OC IAL COUNCIL ' ORIGINAL:" . ENGLISH

COMMITPEE ON NATURAL RESOURCES

Second session '

Nairobi, Kenya, 31 Januaryall beruary 1972
Item 5 of the, provisional agenda

REVIEWloF ACTIVITIES OF THE ORGANIZATIONS OF THE
UNITED NATIONS SYSTEM AND WORK PROGPAMME OF THE
o COMMITTEE ON NATURAL RESOURCES

.Activities of the orgenizations of the
‘United Nations system related to
natural resources
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+JL" Economic Commission”for’'Asia end ‘the Far Fdst:

’ IntrOdu'ction ".f‘

The operatlonal actrv;tles of the Economlc Comm1331on for Asia. ana the- Far
‘East (ECAFE) secretarlat in the f1eld of natural resources development are.

-undertaken 1n accordance Vlth the d1rect1ves of the Commlssnon through the
secretarzat 8 D1v151on of Industry and Natural Resources (Mlneral Resource=

Development Sectlon and Electrlc Power Sectlon) and 1ts DlVlSlon of weter Resources

Development,.;, R

szneral resources .

' The prlmary role of the secretarlat in thlb rield’ 1s to stimulate’ the -
development of. ‘mineral resources and to advan"e b351c geologlcal knowledge ‘and the
means of. undertaking exploration for new mineral’ resources in the reglon.“To.that
-end ‘the main activities are directed towards: . ‘ L

(a) The creation of en 1nternatlonal forum for the development of mlneral
resources, at which the probdems of developlng countrles concernlng the 1nvest1gatlonf
gnd extractlon of minerels are discussed in relatlon to pOSSlble nethods snd
“technlques for resolving those problems,,

(b) The 1n1t1at10n of a systematic 1nventory of mineral’ dcposzts of the ECAFE
reglon, on standard data sheets amenable to computerzzatlon end caoable of serving
vas a pattern for s world-wide inventory; " : I

(c) The malntenance of contact "with 1nternatlonal non-governtentdl
organ1zatlons in an endeawour to establish standards for use on &' world-wide scale’ in

certaln speclallzed fields of mlneral resources developnent;

(d) The promotlon of reglonal and multlnatlonal proJects for. groupd - of
;countrles havxng common. 1nterests, 1nc1ud1ng co-ordination 1n the compiletion. orf"
greg1onal geologlcal and related specialized meps .on & scale of 1:5, 000 000; the
organlzatzon of a Wbrk1ng Group on Stratlgraphlc Correlatlon ‘between the Sedlmentary

MBsslns of the BCAFF’reglon under the aegis of the Comm1531on ‘on Stzat;graphy of the

Internatlonal Union of Geologlcal Sc1ences (IUGS) and the establlshment of &

'reglonal mlneral resources development - centre,

| “(e)- The: promotion- ‘of the organzzatlon of reglonal and: subreglonal bodies for
‘Jo1nt actlon 1n “the exploratxon and productlon of: mlneral resources through the
imedzum of the Commlttee for CO-ord1natlon of J01nt Prosoectmng for M1neral
JResources in Aslan Offshoxe Areas (CCOP) ~established in 1966 and the establlshment

30f g:1 tln research and develonment oentre for south-eastern Aaia,
- 139 -
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(f) The introduction and promotion of modern methods &nd Tecnnigues in.vae -
field of geological survey end mineral resources development; and
(g) The rendering of technicel edvisory services to agencies through regionel

advisers and specialists coniributed by donor countries.

PRSI B AP S LTI & U SRR P 3 VNP YRR A
III;-'Ecoﬁomlc Commission for Latin America

Orientation'of work

The work of the ECIA secreteriat in the field of netural resources is dlrected
according tO the nature of the responsibilities entrusted to the Comm1551on whlch 5
very briefly, may be summarized as to search for and present approprlate 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 and
the prospects for their econcmic exploitation, both for analytlcal purposes»end,tq.ﬁ

help Governments in the formulation of development programmes.

Available meadsband priority fields of action (

-In aceordance with the Commission's first resolutiqﬁlqn natural resources
(99 (VI)) a joﬁnﬁ working group was set up, which isecurrently made up of officials
from ECLA, the Office of Technical Co-oberation, the World Meteerological‘; |
Organization and the Pan American Sanitary Bureau.(ECLA/OTC/WMO/WHO(PASB)).

‘ Despite Joint action by the above organlzatzons the ECIA aecretarlat has only
been able to obtain the serv1ces of & small group of profe951onals concerned
‘directly with the examination and promotion of natural resources development (on
average, seven at headquarters in Santiago ond three at the Mexico Offlce) Because"
of the scarce means available, priority attention has been devoted to the study of
water and energy. Only sporadlcally in the past. five years has it been p0551ble to
- have the serv1ces of an expert to study mineral resources and it is hoped to add
another expert in this field in the near future,

It should be emphasized that most of the professlonals mentzoned above have

normally been "regionel evtperts", that is ‘they have been concerned prlnclpally unﬁh
operational tasks.
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ECLA‘B work 19 d1v1ded 1nto the follow1nb spheres" (a) studles and research :
,on t0p1cs of beneral 1nterest (b) short-tcrm technlcal ass:stance mlssions at the
'“request of interested Governments (c) semlnars, and (d) collaborat1on with Unlted
Natlons agencl s and reglonal organzzatlons. As these nct1v1t1es are concerned .
prlnclpally vith economlc and ‘social aspects techn1cal aspects are examlned only ’
:1n so far as they ave essentlally bound up with the latter.
| Studles ‘and. research and a good many of the technlcal ass1stance missions
icover, among other: thlngs the compzlatlon of avallable data on the respectlve
flelds, the ‘examinhation of current demand its evolutlon and future prospects e
'crltlcal analy51s of‘work carrled out by natlonal and 1nternat1onal organlzatlons,
proJect evaluatlon, needs of financing and current 1eglslat10n and admlnlstratlve ‘
organlzatlon with'a v1ew to obtalnlng information on those flelds that might more‘
'urgently requlre 1n-depth study. Possible guidelines for 1ntern9t10nal aid are
-explored especlally as’ regards matters that fall Wlthln the competence of the .
Unlted ‘Hations Development Programme (UNDP)L

- Results“

. So much has been " achleved up “to' now that a’ deta11ed account of results would -
be 1m00551ble.- Brlefly, 1t may be said that ECLA has collaborated w1th most of: the
Latln Amerlcan countries 1n carrylng out economlc studies on- energy and- water..
utlllzatlon in the light ‘of national plans and- economic and social development
strategles. Numerous fields have been covered in opérational activities and-
research 1nclud1ng the follow1ng. meteorology; hydrology, agrometeorology, water
proJects for multiple purposes, urban water supply, ¥ndustrial vater supply,
irrigation, water dlsposal (urban and 1ndustr1al) ‘flood control and drainage,
uater resources legislation, 1nst1tut10nal orcan1zatlon Tor the exploratlon and
development of natural resources, water’ plannlng and management, the development
and plannlng of electricity systems, electrlclty 1nterconnex10n, f1nanc1al aspects,
electrlcal energy and water supply rates, statistics and termlnology, estlmates of‘
hydroelectrlc potent1a1 rural clectrlflcatlon, hydrocarbon reserves, structure

ot the consumptlon of hydrocarbons and 1ts evolutlon, prospects for consumptlon,
fbrelgn trade 1n petroleum and petroleum products the prlces of petroleum

. m.,

g
. ' * - d
products, the f1nanc1ng needs of the petroleum 1ndustry, mlneral reserves an
x ort
resources, 1mportance .of mining- as ‘& source of employment, product1on and e p
1n1n ;
of mineral ores, 1nternatlonal prlces of- selected mlneral ores, 1nvestment m 0

development pollcles, legzsletlon and admznlstratlve organ1zat1on etc.
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1v Econom1c Comm1551on for Afrlca

':‘ Hithln the 11m1ts of 1ts terms of reference, the ECODOMIC Comm1551on for

»»»»»»

' s
natural resources. -

Hvdreef“th1c energy

(a) Involvement 1n qtudles and negotlatlons for the multlnatlonal utzllzatlon
of hydroelectrlc energy in groups of countrles such as Danomey~Tog~~bhena, j e
Ghana—Upper Volta, ngerla-nger Ivory Coast~Ghana, Tono-Dahomey, ngerla-Cameroon—
Chad, Ivory Const—leerla Za1re~Rvanda-Burund1, Kenya—Uganda—Un;ted Republic of .
”anzanre Morccco-Algeria-Tunisia. , _ S e

- (v) Publlcatlon of an Afrncav map on. "Pr:mary Energy and one oa "Electrlcal
Energy” (in press). ' = o e T

’(c) ECA has been engaged in preparing studies en eleciricel energy inv |
various subregicns of the continent end encouraging groups of countrieelto |
collabora’e. It has been shown that between 1965 and 1969, productlon and .
consumptior of electric energy has 1ncreased from 23,38 pe* cent of the total

~

in 1965 to 26.70 per cent in 1969. R i_‘g.I

The Economic Commles1on for Africa has carrled out 31mllar studles for the

Wes t Afr;can subregion, the East Afrlcan subreg1on and the North Afrlcan subreglon.

Petroleum

In :theé 1icaw o1 petrroseunm,: ; BUA; has: been engaged in: the folloving:

(a) Breparatlon of. a "Swmmary. of. 1nformat10n on resources. and development
of* the throleum 1ndustry in. Afrlca" showang the present. status,. and forecastlno
the evolutlon of- the reserves,. and oil. ploductlon for each African country up te
1980;.

(b) Productlon of a paper ent:tled "Comparlson between the coet of'petrolevm

works 1n the off-shore and on-shore areas ,
(c) Comp1lat10n of a comprehen31ve reV1ew of petroleum‘development 1n ngerl_

and Labyan Arab Republlc from,the start of explorahlons to May. 1971, oo bifga g
Lii(d) Slmllar stuules ‘are belng made for. Senegal, Gabon. :Mali,. Egypt Eph;gpig,s

Somalla, Maurltanla, Algerla, Moroceco’ and Tunisia. "
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Development of water resources

.The importance of water in. 1rrlgat1on ‘ahd- productlon ‘of pover ‘in. Afr1ca has”

beenrto the forefront in the operatlonel and on-going activities of the Economrc

Commiseion‘for Africa, which have included the folloulng:

Evaluation of present end foreseeable water needs'of African‘countries;'

Encouragenent of co-ordinated development of r1Ver basins by the Chad* Ba51n

'Comm1351on the Niger Basin Commission and the Senegal Rlver ‘Basin Comm1551on,

Stucy of major deficiencies of hydrological data in- Afrzce,

o

Publzcatlon of a b1b110~raohy of the Nile Ba51n,

;Survey of manpowver in ‘the field of water resources” carrled ‘out in’ 16 Afr:can
"eountrles, ‘

lPUbllcatlon on nydraullc development of the Niger River; :

Publication on water development plannlnc 1n Afrlcan cond1t1ons (under

preparatlon) :” ':‘ ”f‘”j"f S f_..@ RPN

;A hydrometeorologlcal survey of ‘the’ catchments of Lahes Vlctorla, Kyoga and
:Albert. This was a detailed hydrological investigation of the'catchments<o£
'the three lakes for determining the natural vater balance in order to establish’

a b351° for future planning of the conservatlon, use regulatlon ‘and

;development of water* of the Nilej'

A551st1na the Governments of Guinea and Mali té- establlsh a flood forecast1ng
method , thereby permitting the establishment of protective measures for people

and property;

He1nlnalmember States to strengthen their national meteorological%Servicesg

Development of hydrometeorologlcal networks in Afrzca,
Holdzng a conference on the Role of hydrology ‘and’ hydrometeorology 1n the
econotlc development of Afrlca,

Covlerence on Rural water supply in Afrlca.

‘ Several studles have been made and reports nroduced'on various aspects of

water resource developments in Afrlca by country ‘and by subregion whlch could ueg

,placed before the Committee in future. But one important aspect of Afrlca s l
'water resources is. the fact that the contlnent.has about 50 1nternatnonal rlvers;

shared by two or more States. “In. order to promote co-ordlnated and ratlonal

development of these 1nternetlonal river basinsy the Economlc Commission for

Africa undertook.an‘exhaustlve study of these rlvernbas1ns,,

Much more work has been and is belng done concernlns the many lakes of

Afrlca, such as the exploration anrd utlllzatlon of underground water etc., whlchi

A

will be presented in future. - 143A_
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‘Mineral resources
Operationai activities of ECA have included:.
Assemblage of basic dat° on African minerals, to form. part of the/mater1a1
'requlred for studies on the location of 1ndusnr1es, e
Bu11d1ng up of data on African mineral resources,iﬁ
A review of maneral resources of the four subreglons of the contlnent
:(publlshed studles are - awallable)
Stud*es of problems assoclated w1th diamond smuggllng,
Publication of a coal map of Afrlca":‘
AdV151ng Governments on the organxzatlon of thelr geoloslcal researches
and’ the development of mineral resources,
Collection of materials on mining. serv1ces,“niningf;egis}gtdon,epd;l
agreemenis (23 countries ~already done) .
ECA ha many more on-g01ng proprammes in- the ;1eld of mlneral resources'
deVelopment vhich w1ll be reported to. future sess;ons of the Commlttee.

ggrtoéfegh#
In the fleld of Cartography, the follow1ng projccts have been undertaken';

A map of the AMfrican contlnental shelf has’ been complled to form e ba51s.

for rat1onal exploratlon of avallable natural resources;

A centre for tralnlng 1n photogrammetry, photo-lnterpretatlon and
aerogeophy51cs had .been. establlshed in N1gerla. - The centre should open its,
‘doors to students in 1972;

lA 31m11ar centre. is due to be opened 1n Yaounde Cameroon, 1n 1973,“;

A map documentat1on and reference centre was establlshed at the ECA secretar1at-
‘for use by Member States. ‘Charts and maps are: regularly publlShEd by the

{cenﬁrestw

Other ‘activities

R

‘Institute for natural resources masnagement. ECA: is: collectlng information ;

about syllabi, course content etc. from universities which, have establlshed courses,
in natural resources management. Thls will be followed,by,a,m;ss;on.to“;denp;{yl
‘centre(s) in Africa where an institute for research-andltraininégin;natu?ayg

resources management could be established in Africa.
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1V Unlted Natlone‘Economlc and Soclal Ofr1ce in. Bewrut
‘ : l
In ‘the- past the United Nations Economlc and Soc1a1 Offlce 1n'Bé1rut (UHESOB)

/has not worked dlrectly in the field of natural resources development However, B
1nd1rectly, research by UNESOB as well as technical a351stance and,’ adv1ce prov1ded
-by'lt through its regional adv1sera and other staff members on their missions to '
various countries of the reglcn has hed a bearlng on the development of natural
Lresources in the region. -

Noting the importance of the subject and hoplng that ‘adequate’ flnanclng ’
rescurces would be made available to UNESOB, development of natural resources"
was -included in the work programme for 1971-1976.. Under this item, WNESOB plans
to undertake stud:es which would ensure a more comprehen51ve knouledge of the

state of natural resources, thelr deplet1on and their eff1c1ent end economlcel
exploitation.

VIII.' Food and Amrlculture Organlzatlon of the Unlted Nat1ons

The work of the Food and Aarlculture Orpanlzatlon of the Unlted Natlons (FAO)
is devoted to the world-vide growth and improvenent of aprlculture and nutrition, -
for whlch it ass1sts its member countrnes in relating demands for food production;
rezlistically to the development and utilization of natural resources for agr;cplture
and in the formulation and implementation of development'policies and projecte.i The

.Organiiation is concerned with survey, plaﬁningeand development of physiCal-and_'
,biological natural resources and with their rational utilization, management and.
conservation for agriculture, fisheries, forestry and animal production.
"l-Natﬁral'resources for agriculture, forestry and fisheries are water,: ‘
’minetalé; soil, solar energy and also genctic resources of plantsvandtanima1s5wl ,
The development and utilization of these natural resources are part of practicelkw:
,ell thefactivities of FAO in the field of egriculture. A complex process of -
1eohtfolling, utilizing and combining these natural resources'is required: to attadng
v“sustalned and improved productien of food and agrlcultural commodltles, the
creatlon of emplowment opportunities and socio-economic obJectlves. FAO thereforef
demphaszzes the need for an 1ntegrated approach to the development and use of ba81c
natural resources for agrzculture, 1nc1ud1ng ‘inputs requred for: thelr opt1mal
ut1llzat1on.
- This suﬁmary of FAO's 'work-in the Tield of natural resources 13 11m1ted to
water and the 1nterrelatlon of 1ts use w1th the development, use and conservatlon

of other baslc resources for agr1cultura1 productlon
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FAO's activities7innitsfregularﬁsud[fieldqprogrammesaiuclude:f C
(a) ' Assessment of aveilability, variability and quelity of water resources,

includihg rainfall, surface vater, SOil vater and ground water.: arouhd water. is
consrdered part ol the water resources system and is seen &as &an alternatlve or
complementary potentleL source of" water in most surface water development “roJects
here the 1ntegrated appro_ch 18 pursued whlch however, does not onlv apply to the
different sources of water (1nclud1ng s0il water as a dlrect source for. plant
growth) and reuse of dra1nage water but also to the 1cteeratlon with all 1nputs
from other resources ‘required for the most effectlve use of water., Users aspects
preva11 in determ:urunrv requlrements at all levels of hydrological data collectlon

water resources plunnlng, development and managenent A contlnuous process of-
plann1ug is carrlcd out through FAO's Perspectlve Study of world A; r1cultura1

Devclopment, vhich includes land and water, forestry and flsherles and anzmal

resources;’
(b) Design of water dovelOpment'svstems for apriculture,'including

reservo;rs, splllways, barraves, canals wells rlver “control worPs dralnage
systems and drrigation and drainage distribution systems. FAO's programme 1nc1udcs
a heavy comm1tment to the technical and: economlc aspects of de31gn and constructlon

of such water development works for aurlculture'

(c) ‘Water control and management .including conservation. Actlvztles 1n thi;
field cove:r estimetion and cvaluatlon of" crop water: requlrements water e
dlstrznutlon, &ppllcatlon methods and practlces the . .use "of saline and sevage water,
reclamation of problem soils, the 1ntroduct10n of modern drainage. technlques ang -
pract:ces and.projects to 1ncrease<crop yield and.quallty through variety selectlonﬁ
and better use of water and fertilizers. In respect of water conservation, this:
1ncludes prograrmes on forestry. and forest managcment, soil. conservatlon and range
management practices, Land use- plannlng, inlend flsher1es and related. hydroblology
All these act1v1t1es have to tske ‘their- proper place in water resources and use Y
planning. The full utilization of theﬂproductlon capecliy of netural resuurces, i
their,conservation,.and'avoidanceiof-iﬁadequatefbr;improper ‘use ofvthese neans  of.
production~receive specific attention;.

() Educetion end training,”including‘rurél‘youthupro grammes., ruraliSOciology

and public information. Speclflc attentlon 1s pald to tralnlng of caares both at
the professxonal and technical 1evel through 1n-serV1ce tra1n1nq, fellovshlps,
scmlnars meetings and pllot proJects, and through co-ordmnatlng reglonal 181d anu

water use prob;ummes,
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(e) Organ1zet1on. administration, manaaement and’ lecal asrects of’natural

resources oevelopment and use, 1nclud3ng assastance to member countrles in draft
slegloletlon on natursal resources development and conservatxon vater and 5011 1
tenure, w1ld 11fe, gra21ng, fisheries and forestry.' FAO co-oncrates closely w1
1nternat1onal rlver basxn commissions. At the scheme level actJV1t1es d*rectl
1nvolve the operat1on malntenance and management aspects and the creation, '
organlzatzon and stafflng of 1nst1tutzons requlred for thls purpose Alnciudlngd

}1rrzgat10n dxstrlcts and dirrigation users assoc;a.tlonsr Much empha51s dg- placed
*on thls field in response to 1ncrea51ng ewareness.that. major ‘bottle-necks, to
'development frequently occur through def1c1ency of organlzatlon, admlnlstratlon

.and menagement.

~(f) Research‘:includiné the use'japplication and adaptation of new and'provcn{

;technzques for surveys, updat1ng of system analysis snd 1nterpretat10n,
sestabllshment of. survey crlterle and standaldlzatlon., In orde" to gain better
1know1edge of water and 5011 resources, and to 1dent1fy their developnent and use
fpotentlal applled research components are’ ‘found in most of FAO's fielc projects.
'Work is carrled out on all aspects of water appllcatlon and use ‘and conscrvatlon
A1n egrlculture through pilot projects, experlmental stat1ons and in coooperatlon
'wzth ex1st1nc research institutes., - FAO has co—operated W1th IBRD end UNDP 1n
settlng up the Consultatlve Group on International Agrlcultural Research. Such
~work is-also & precond1t1on for a useful exchange of expcrlence,‘as demonstrated
,by the EAO/UN“SCO World Soil Resources Map.

(g) Co-operatlon with other United Nations. speclallzed agencles and E

programme_, and with 1nternat10nal and natlonal governmental and non—governnental
;organlzetlons un1vers:t1es and research 1nst1tutes. This 1s achleved through

fEAO's varlous statutory bodies and. comm1851ons, through dlrect partlclpatlon 1n

»techn1cal meetlngs and field projects, and Joint act1v1t1es Jn the fleld of water-,

A

(h) International conventions end agreements., EAO hes accepted uhe

-responslb111ty for or is actlvely part1c1pat1ng 1n 1nternat10nal actlon related sto;

<y

RN N A

fthe development of natural -resources.
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FAO's operational act1V1t1es 1n a‘l water f1elds can Befiummarlzed as" follows
(extracted from FAO report for 1971 to the ACC Sub-Commltte ‘ V;UMW%(vW”;Wwa;

_ Developuent);

UNDP(SF) projects deéling with all aspects. of

water planning, development and use BT
Other UNDP(SF) projects with a water o
developuent component ' .. L 3
Part1c1patlon vith othct bnlted Natlons .
egencies in projects on water e 22
World Food Procgramme water pacjects ;3h
Funds*1n-trust projects deallng wlth‘water 10:
Ind1v1dual technical ass1stance experts in R
vater fields S 68
Fellovshlps‘(seﬁtember11970/7l)fin:ﬁater?fields' 58-

IX. World Health Orrenization:

General -

The subject of uater resources ag’ a vital part ‘of the total env;ronment iIs a«
multxplex one 1nvolv:.nb varlous rlelds of 1nterdenendent actlvztzes. The World
Health Organxvatlon s obvxous 1nterest in thls fleld is concerned w1th the
'farreachlng 1mpact of the uses and abuses of wvater resources in- partlcular as they
.affect the humen env1ronment and’ ult1mahely the health of natlons. ‘While the great
_1mportance of other- conponents o* water resource act1v1t1es 1s recoynlzed such as
cnergy and mlneral sources, such act1V1t1es are not Vlthln WHO's sphere .of
respon51b111ty.

The maln organlzatlonal unlts actrve 1n the water resources’ fleld are the
Communlty Water Supply and Sanltatlon, an1ronne1tal Pollutlon and Pre-1nvestmenf
Plannlng units w1th1n the Division of Env1*cnmental Health. However a: large '
nunber of other VHO units are also 1nvolved elther dlrectly or 1nd1rectly. Top
priorities were glven to a531stance of member countrles for the develonment of safe?
comnunlty vater supply and waste disposal. Various programmes have beer developed3
over the nast 20 years 1nvolv1ng substant1a1 allocatlons fron the WHO regular ,
budget as well as other programmes underta*en in .co-operation with UNICBF, UNDP

and with bilateral assistance.
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Progratmes of assistance are prlmarily in the form of direct ass;stance 2.
vwhereby sanitary engineers are placed in countries to help 1n the development of
:better water suppll s, control of quelity and 1n waste water management As of
1971 there are approximately 2h5 field projects in 90 member countries, all related~
to vater resources in various degress.. Among the maJor proarammes are the |
pre-inve tment projects in water supply, sewera&e and. water pollutlon financed vith
UNDP(Special Fund) a551stance. There are now 25 such projects 1n operation 1n all
regions of the Organlzatlon. |

Equally 1mportant are the WHO programmes 1n tralning, research and development.:
ilhese are cazrled out through fellowships ass1stance to local 1n t :
publicatzons, seninars and oy collaboration through the new WHO Intc

vReferenqe Centrea on Community Water Supply and Wastes Hanagement.

The future of developing countries in this field are tremendous, and-in
recognitlon of thls WFO has worked closely. with other international'and: bilateral'
agencies ‘to mount a more vdgorous programme. 'largets for the Second United Nations
Development Decade eatabllohEd by WHO point to the need of over $9,000 million of
capital 1nve°tment for communitv vater Supplles and $7 000 . mlllion for sewerage.,
This has stimnlated a closer ce- operatlon and co-ordination between WHO and IBRD,
which organixation have recently joined- forces in a co-operatlve programme to .
carry out sector studies and to identify water supply, waste management~and waterk‘
bollutionbprojects for investment.

| A maaor preparatlon has been made by WHO for ‘its’ partiéipation in' ‘the.

"United Nations Conference on the Human Environment.

gOrganizatiOn-functionsTin water_resource projeets

The WHO units which deal primarily with water resources projects are briefly.

(a) The Water ‘Supply and Sanitation Unit. ThlS Unit deals. comprehensiley
5with systems for ensuring sanitary processing and deliverj of- water and food, ;-
fsanitary removal and disposal of domestic and industrial wastes, hygienic quality
:of the environment and engineering measures for protection of knowledge and o
technologv gaps, and methods for closing such gaps, the development of crlteria
;and technlcal guidelines, the dlssemination of technology and feed- bauk of flPld
problems between industrialized and developlng countries, promotion and assistance
;to countries in planning comprehens1ve national programmes, continued consultation
with the United Nations, the United Nations Industrial Development Organization
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and the Food and:Agriculture Organizationjgffthe‘un ed”Nationsﬁduriné*thefﬁlanning""
and implementation of prodects -and t? : d-vide progress tovands

“"luation ofjworld-wide progress towards:

& al

Second Development Decade goals,; . 4
(b) Env;ronmental p’ollution Unit.; T 1s!provides‘technical guidance forﬂgﬁy
the prevention and control of air, soil ‘surface and ground-water pollution, and
encourages the training of personnel 1n this field, collaboration in med nodology
studies for ascertaining the effects of physical, nhemical and biologioal pollutants;

on man ard his environment':promotion and establishment of rcutine surveillance }'

networks for radionuclides 1n the enVironment and adv1ce on measures for dealing
with radioactive contamination, and stimulation of research and promotion of

unifbrmity in rOmenclature, analytical procedures and expreSsion of results,

(c) Pre-investment Planning Unit. ThlS Unit provides adv1ce and assistance
to regional offices and. Governments on: pre-investment planning for water supply
end uastes disposal for maximum beneficial use. of funds the develoyment of
criteria and guidelines, including sensitivity aspects, for proJect execution,:
the assistance in: the negotiation of. subcontracts and maintenance of a list of
qualified consulting. firms' the development of’ criteria and methodology for
cost-effectrVeness, progress review and evaluation, the prov1s1on of thchnical&
guidance and reviea in the conduct of sector studies of water srpply and wastes
disposal needs, and technical guidance to administrative units in, the execution
of ‘their functions in pre-investment plannlng proJects, the suudy and rerort in
co- operation with other units. of the Organization, upon the short- and long term .
effects of the construcuion of. plahned water supply and tastes disposal systems on
the quality of urban life and the eco-systems of the. areas affected‘land the' liaison“
on technical matters with: other United- Nations - organizations as well as othea
international, regional and bilateral agenc1es which assist member States in

pre~investment or investment programmes .

150



X. JInternationai Bank.for Reconstruction and: Development

Irrigation

In. Novembex:, 1970 ”the International ‘Development Associatlon (TDA) ertended
“a. §1h. 5 ‘million credlt to Indone51a to 1morove 1ts irrigation anu drainage
isystemp._ The projecu is scheduled for "ompletion by 1975.
- An IDA credit of $U55 mil110n to Afghaniotan was signed in June . 19(1. RaTE
purpose 18 to modernize the existlng irrigatlon system in the: Khanabad Valley in
jthe north-east of the country.‘ .The project was prepared with. thexessistance of
FAO and UNDP.; It will ‘be: completed in 197h.-

A credlt was’ extended by IDA. to India in August 1971 for an amount of
$39 mlllion to assist the financin rof the Pochampad ;rrigation Project 1n the
utate of- Andnra Pradesh._ The. first phase of . the. proaect lncludes .8 dam and ‘canal,
vsystem to irrigdte 100.000 hectares from the - Godavari River. and -is due: for
completion in 1976.

The .financing of the Lake Aluotra Irrlgetzon Project in the Republic of -
Malagasv will be assisted by an IDA credit of 45 mllllon 51rned in Auaust 1970.
'Year-round productlon of a hlgh-yzcld rice cron of" 12 000 ha. w111 be made p0591b1e‘
The project should be ‘completed by the end of 1975.

'In Greece, a loan of "'PS million'approve'd'by the Vorld ‘Bank ' in June 1971
'w111 flnance the development of ground-water resources .in the Thessaly Plalr
'Slxtccn hundred productlon wells will be drlllcd and equlppcd and by 1976 ar
-addltlonal ho ,000 -ha, will be’covered by an’ 1rr15ation ‘distribution system.

Water supply and sewcrage

In February 1971, IDA awarded a $3'million credit’to Botsvane for ‘an’urban’
‘water supply projeet to be'cbmpleted{ih'i972'

The World Bank approved two loans in Mareb 1971 totalllng #5.4/million for-

fseweragepand drainage projects in Nicosia ayd Famqgusta in CypruS- ‘The proJects

”w111 serve about one quarter of the populetlon in each clty as well as accommodatlon"

afor h ,000 tourists. The projects are schedulcd for: completlon in 197h

A World Bank loan of $8.3 mllllon to Kenva w:ll serve to develop & new sour'.
of” vater for Huirobl, 1nchu51ng present capaclty nearly 50" per ce1t and allow1n5
_thﬁ system to meet the city's water needs through 1980 The proJect perzod 1s

1971-197h.
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Two loans were made to. Brazil bty the World Bank 1n May 1971 fbr a total of_
‘$37 nillion to finance the foreinn exchanse cost. of the Sao Paiilo water Supply -
,and Pollution Control Project. Piped water will be made avaxlable to. 2 million
ndditicnnl persons. Rlvers will be freed of - ‘T5 per cent of the pres ent Joad ofa
solids and 45 per cent of blochemlcal pollutants.‘ The.proJect is tovbe compleéed[ip*
197h

Multiournose watcr schenes

A loan of 45 mzlllon to Yugoslav1a by tho World : Bank in. Uhne 1971 w111 f:nance‘
n mult;purpose wntor supply, 1rr1@nt10n ‘and electrlc powor project in. %he Antonomous
Province of Kbsovo,;,The proJcct is expected: to be:completed;bybthe end‘of 1975,~

In May 1971 the World Bank approved two loans’ totalllnr %90 m11110n for water
supply proJects An ‘Colombia. A loan of $88 mllllon Vlll finance the: sccond ‘phase
of the expansion ‘of the Bogota water supply system and a $e mllllon 1oan is: for.¥’7ﬂ
the Pulqlra wvater supply procht,“ The two projects are scheduled for completlon 1n
1977 ond 1974, respectively. ; ) ' ' - ' . i

Incrny

'In December 1970, the Wbrld Bank and Sweden lent. $h2 mllllon to the Unlted
Republie of Tanzania for a hydroelectrlc power project which, upon completlon, w111
give the Tanzuvla Eleetric Company & total generatlng capaclty of 237 megawatts.

A World Bank loan of $3J02 mllllon was approved in Aprll 1971 for a . ;
hydroelectrzc powor proJect in the Territory of’ Papua and New Gulnea to help '
meet the demand on the highlands of New Gulnea and  in the ports of. Lae and Madang.
The proJect is to be completed in late 1975.

In: April 1941 the World Bank approvcd a ¢7O mlllzon loan to Br321l for:.
constructlon of a TOO-megawatt - hydroelectrlc plant and assoclated transm1551on
taczl;txes at Salto 050*10 on the Iguacu Rwer.Ag Qboplggt:genoratlnghunlt ??;

expected to be operntlonQI 1n early 1976

Mincrel resourcesd

A 1oan of 39 million was approved by the World Bank to the Republic- of . Gulneaﬂ
in June 1971 to extend the transportation infrastructure- for- the exten51on of the ;
Boke bautlte,m1n1n~ vcnturu., The project will be part of an over-all expanszon of;
Poke production and sales are expected of 9.2 million tOﬂo of tauxite annually

compered to the present eapacity level of ‘6. 61n11110n tons.
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prlnclpmlly to flnanco wato; nnd transportatlon facllltles and 2" townsh % requlred
to supnort a copper~n1cke1 mlnl“" dcvelopmcnt projec* nt. Se11b1/P1kwe in the north-
east of ‘the' country., The project is cxpected to be' completed in 197&’:

A World Bank loqn of $50 mllllor was made to Brazll in Au ust 21971 for thn
devc]opmcnt of a projcct to mlne and export hlgh-grqdu 1ron ore. A second loan of"

bh6 mllllon was mnde “Tor- assoc1nted rallway fac111t1es. The over~a1r nroject is’

expectod to result in net forelgn exchange earnlngs for Bra211 of %50 mllllon pg;
annum based on expected minimum annual shipments of 10 mllllon tons of ore.l The
proJect should be completed by 197h.

The World Bank Group, 1n the. flnanclal year ending 30 June, 1971, made loansE
tota111ng $26h million to 18 develop1ng finance companies to. finance ventures in'
12 countries. The proportion of these funds whlch vent to support natural resources
development through 1oans issued by these companies is not" ‘known preclsely but can
be assumed to be far from negllglble.

As for technlcal assrstance in addltlon to the co-operative programmes sct -
up w1th FAO and with: WHO and vwhich cover in part.the fleld under consideration, an
example of a531stance of this type is the review of the development of water '
'resources of the Lower Mekong Basin undertaken under the leadership of the. Wbrld
Bank at the request of the Secretary-General of the United Natlons and of the Mekong
'Commlttee. Fourteen projects ‘'in the Basin have been earmarked for pre-1nvestment
‘gtudy and the Bank has agreed to be the exeeutlng agency 1h eo-operatlon‘w1thrFAQ
and the Asian Development Bank. | | N

Minerals

The mazn nuclear material is uranium whlch occurs in most regions of the
world and is often found in areas where none of the other common m1nerals are
'found.a Thus ~although general m1nera1 surveys should be carried out and may result:
-1n flndzng uranlum—hearlng ores, it is.a fact that nearly all. the major ure—"

sources ‘have been found by special- uranlum prospectlng m1351ons and often where no
‘other’ commerclally attractive mlnera]s exist.

The Agency has sponsored work in. developing countries .in- 1ook1ng for uranlum
.resourccs through the prov1 sion of experts, hy supplylng equlpment by organlzlng
Utraznlng .courses, by grant1ng fellowshlps and by ‘sending speclal mlsslons. The»
%IAEA ig also the executlng agency for two. UNDP/Svecial Fund projects.on. uranlumw

:exploratlon in Pakistan and Greece._
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The. Agennv is also actively engaged in developing'a programme on the use of;
nuclear ‘techniques in the exploratlon and exploitation of other mlnerals.

The successive stages from mineral prospecting through the evaluatlor,
derelopment &nd exploitation of mineral deposits all require exten31ve effort and
costly investments. In these operations, nuclear techniques, which help towards
greater efflclency end lower costs, ere be"ng 1ncrea51ngly adopted..'

The Agency keeps atreast of the progress in thls rapldly developlng fleld by
holding various kiuds of meetlngs and by direct consultation with lecading experts,
€8s the Symposium on Nuclear Technlqueb in the Frospectlnr and Development of
'Mlneral Resources, convened ‘at Buenos Aires in 1968;

The Agency provides con51derable support to its developznﬂ nmember States, both
in their research and development efforts and in thezr attempt to apply nuclear

technlques in various areds of the mlneral 1ndustry.

Technical assistance proJects Whth have ‘been end are dbeing 1mplemented within
recent years ranpe from relatively cnall proJccts 1nvolv1ng the provmslon of . sulteble
~experts and relatlvely low~cost portable 1nstruments or instrument modules whzch
could be assembled wlthln a partlcular country for field work, training and
'demonstratlon, up to long-range costly projects 1nvolv1ng assistance in settlng up
a modcrn analytical laboratory employing technlques such as radlochemlstry, neutron
actlvatlon X—ray fluorescence and oullne computer, vhich are usually financed both
bj the rece1v1ng country and the Agency, and may take several years for successive
building up of 1nstrumentatlon and personnel canaolllty. Recently the Agency |
awarded research contracts on the use of. nuclear techniques in geochemical
prospectlng, and on the use of radlolsotopes in flow studies w1th sone . reference to N
the transport of mlncral slurrles both of whlch are orgenlzed as co-ord1nated i

programmes

Juclear. desalination

Some‘large deSalinationFunits'forﬁproducing?about S-million.gallohs perwdayiof=
drinkiug water are'now?in_cperation ahd~lerger plants are“being-consddered“but.they
«cost of this water is quite nigh, about 50 cents per thousand gallons.

~Larger units of about 100 m1lllon gellons per day capecity could be comblned
with nuclear pcwer plants ‘of ahout 400 electrical megavatts in & dua] nurpose .pover.
and des rlt:ng plant-and such units could be of 1nterest to large coastal urban
areas in 10 or 15 years! time. The IAEA ‘hzs held or sponsored meet1ngs 1nrth15
field and w111 continue to do so in order that it can. adv1se countr1cs in. googd . tlme
dabout the prospects of using nuclear desa1t1ng plants.
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‘Subcontractual work and. advisory services. The Agency’ analyses samnles for
'1sotop1c comp031twon ‘and adv1ses reyara1ng hydrological 1nterpretat10ns based o
.1sotope data’ for water reuources programmes (UNDP/SF) exccuted by other ‘United -
Natlons organlzatlons. On a more limited basis, the PFeHCJ, upon reouest nakes

adv1sory V1s1ts end some isotope analyses for member States 1n connexion with flgld

demonstraulon projects using isotope techniques. _
Technlcal assistance. The Agency furnishes technicel ass1stance in the form

of both equipment for nuclear methods and experts. Such ass1stance ineludes both
env1ronmental and artificiel 1sotope-techn1ques and covers a broad renge of .

hydrological activity. Currently, technical assistance is in progréss in 13

deyglbping countries.

T;a1n1ng. () Periodically, the Agency conducts replonal courses 1n 1%otope
hydrology mainly for hydrologists of the countries of . the req1on. Such courses,
each of several weels' duration, hauve been held in the Alddlc East,,uouth Anerica
and South-Vast Asia. (b) The Agency avards fellcwships for tralnlnb in various
'aspects of isotope hydrology for natlonals of member States. The fellowships range
fror two to several months' duration and are normally conducted in part at TAEA
'headquarters and in part at other institutes or laboratorles, as may be apﬁroprlate

"Exchange of information. {a) The Agency organizes and conducts perlodlc

ySJmposla on 1sotope hydrology and panel meetings on special toplcg 1n 1sotape
’thrology. " (b) Information about the Agency's vork in isotope hydrology is
disseminated through its own publmcatlons, thxough publlghed papers in the
:SC1ent1f1c llteratvre; and through non-published technlcal reports for other
United-ﬂations organizations and for member States. (c) The Apency prov1dcs the
-techn1cal secretariat for the International Hydrological Decade (IND) vorkina
Group cn Puclear Techniques in Hydrology, which co-ordinates international sxubunqe
of knowledge in isotope hydrology and sponsors publications. (d) At.least a ;ew
,tlmes gach Year, IAFA furnishes lectu;es in the subject of isctope hydrology for .

intgrnational hydrological traininr courses.

Research, The Agency sponsors research by giving flh&ﬂCl&l assistance and

“technical advice to individuals and/or institutions work‘ng on speclal problems in .

‘both environmental end ertificial isotope hydrology. Such Agency--supported research

is currently moing on in 12 developing countries.

155





