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Information about a nation’s mincral resource potential is important in regional and national development planning.

Unfortunately. it is usually not possible to determine the optimurn levels of investment in mineral resource assessment

activities in adeveloping country. In addition, there is a tendency for governments to initiate €XPensive resource assessment

projects without an understanding of the types of decision that may be influenced by the assessment data. This paper

¢xamines ten major policy issues where decisions can be substantially influenced by resource asscssment information.

Governments can expect to increase their benefits from investment in resource assessment activities by linking resource
assessments 1o specified policy decisions.

1. INTRODUCTiION

A mineral resource assessment is a systematic
attempt to evaluate discovered and undiscovered
minerals of economic interest. An assessment may
include a sequence of ~ctivities beg:nning with a
broad-based regionai appraisal of mineral
resources and concluding with a detailed assess-
ment of one or more subregions of greatest
economic potential. Alternatively, a resource
assessment can be undertaken at a particular stage
of data accumulation. A first approximation of the
mineral resources in a region can be made prior to
any detailed geologic surveys by any one of a
number of assessment 1echniques  including
extrapolation or analogy. Geologic maps. along
with geochemical. geophysical, and drill core data.
and if available, detailed feasibility studies of
specific deposits, may be used to conduct a moie

detailed resource assessment. Expenditures for
resource assessment activities vary widely, ranging
from thousands to millions of US dollars, and
taking a few days to several years to complete. In
general, resource assessments use existing data in
order to produce estimates of the quantity of
economic minerals that may exist in an area. For
use in cconomic planning. this information is
generally converted into financial units.

The purposc of this paper is not to compare
various resource assessment methodologies, but
rather to illustrate how resource assessment
estimates may be used in development planning.
The focus throughout the paper is on governments
of developing countries that are considering how
much of their own financial resources to spend on
mineral resource assessments. To introduce the
reader to the major resource assessment
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treatraent plant which was designed with a
capacity of 3 mgd has never been operated at more
than 30% of the capacity because of a gross
over-estimation of the vield of the supplv source.
The over-pumping  and  associated saitwater
contamination of aquifers has occurred in several
islands.

With considerable  financial  and  technical
difficulties, water utility mandagement in a small
island covironment s mevitably a - frustrating
experience. compounded by political interference
and inadequate remuneration levels. A shortage of
trained stiff is therefore common, espuially in
critical arcas such as financial and technical
mancg.oment.

Institutional deficiencies now represent a major
obstacle to the financing of capital expansion and
system improvement works which are so urgently
required in many of the small Caribbean iskands.
Development banks and other aid agencies are
understandablv reluctant 1o provide financial
assistance to institutions which  are poorly
managed and which are unable o generate
adequate revenues to cover  even essential
operation and maintenance costs. Most of the
utilitics now find themselves in a vicious cirele, Ag
the quality of service deterioraies. public resis-
tance to tarnitt increases become more voeferous
and  reinforces  the alrcady  strong  political
resistance to these increases. In order to obtiin
financial assistance to expand and improve the
quahty of service. however. increased taniffs are
required to ersure financial viability.

Anineffective approach to the conservation of
waterresources is common throughout the iskinds
and s closely related 1o existing institutional
deficiencies. This problem is further aggravated by
the absence of clearly defined objectives in the
area of water resources management and com-
prehensive legal codes for the control of lund and
water resources. With a general shortage  of
trained staff and limited finances. the functions
which arc crucial 1o the conservation of water
Tesources are completely neglected. Freshwater
lenses are therefore developed without a com-
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plementary monitoring programme to cnsure that
pumping wells do not  becoms  affected by
saltwater contamination. There are no effective
catchment controls and as a result, several
catchment arcas have become subject to flash
floods. high sediment loads in streams, and a
serious reduction in dry weather flows caused by
indiscriminate  deforestation. The  effects of
agricultural land usc on water quality have not yet
been systematically evaluated.

6. CONCLUSIONS

This paper has attempted to review the status,
problems  nd strategies  of water  resources
development in the smaller islands  of the
Caribbean. Because of small size wate resources
m theseislands are severely limited in gitntity and
occur under  unfavourable hyvdrological ~ and
topographical conditions. In sozire islar s, surface
streams are non-existent and groundwater is of
poor quality. A heavy reliance is therefore placed
on roof catchments and desalination.

Although some progress has been made in the
islands in the development of water resources, a
new and more efficient approach is now needed,
especially in the management of water supply
agencies and the conservation of water resources,

The need for a more efficient approach is
demonstrated by the deteriorating situation in the
waler supply sector which nuanifests itself in poor
planning and system operation pro.cdures, g
diminishing resource base and severe difficulties in
obtaining finuncial assistance for capital expansion
and system improvement works.

The aamediate requirement is for w e managed
and financially viable insti.utions operating within
a rational legal framew ork.

In the islands with serious supply deficiencies.
there is some scope for the use of rainwater
catchment schemes utilizing low cosi materials
both for the catchment and the storage facility. In
this regard. there is a need for the dissemination of
information on available materials which can
minimize the cost of such schemes.
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methodologies, brief descriptions are given below
(Vogely, 1983):

(1) Analogy Models. There are two common
assessment techniques in this category, geographic
and geologic. Analogy by geography uses the
known and evaluated resources of a well-explored.
high-developed region, and applies the volume of
discovered resources per unit area to lesser
developed areas. This may provide an indication of
the total amount of minerals to be discovered.
Geologic analogy uses mineral production and
reserve amounts from a highly developed area to
predict the quantity of mineral resources to be
found in geologically similar, underdeveloped
regions. Resource assessments by analogy are
relatively simple to do: however. they are
dependent on sufficient mineral commodity data
and. for geologic analogices. geologic information.

(2) Firme Rate Analvsis. This method is based
upon the statistical observation that mineral
deposit generally exhibits @ normal beli-shaped
curve for production over the life of the deposit It
the bell-shaped function is assumed for production
of a mincral from all deposits taken together, the
time scries of production compared to the time
series of discoveries will indicate when production
becomes greater than discoveries. Using the form
of the bell-shiped curve, the inflection point of the
production curve can be predicted. which in turn
cnables a caleulation of lifetime production. This
method was popular in the carly 1970s for oil and
gas estimates; however, it is not widely used today
because of difficulties in generalizing from specitic
known deposits to all deposits.

(3)  Crustal Abundance Modeis. This group of
assessment techniques relates the crustal abun-
dance of 4 mineral (the average amount of the
mineral contained in a cubic mile of the carth’s
crust) to the ultimate recovery of that mineral. By
using the cumulative production plus reserves fora
mineral. and its crustal abundance as the basis, a
relationship between tonnages of reserves and
crustal abundance can be determined. The
potential reserves for any mineral in a large cubic
volume o1 the carth’s crust can be estimated by
using this relationship. Problems arise when using
this type of assessment techmique due to the
uncertainty of the relationship between potential
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reserves and crustal abundance. and on the
difficults of estimating crustal abundance.

(4) Deposit Modelling. Deposit modelling nses
the concept of geologic analogy. The estimation of
the mineral resources of a specific geologic
environment is bused on an analysis of the physical
characteristics of known and evaluated deposits in
geologically similar environments. Variations used
in oil and gas assessments include field size
distributions and discovery rates (Clark, 1983).
The accuracy of Jeposit modcl estimates is a
function of the quality of the geologic data used
and the understanding of the refationship between
ore deposits and specific geologic environments.

(5) Subjective Probability Analysis. This is one
of the most commonly used resource dassessment
methodologics. primarily because it is rapid and
refatively inexpensive. In this type of analysis, the
resouree evaluation is bused on a combination of
iterative collective opinions. such as in the Delphi
method. Resource estimates made directly by one
or more geologists familiar with mineral occurr-
ences in specific geologic regions are used to assess
the potential of cconomic resources by region. The
reliability of such estimates is a function of the
available mineral resource information, and the
knowledge and experience of the geologists.

Fach one of these  resource  assessment
racthodologies has strengths and - weaknesses.
Selection of a particular assessment technique
should depend on; (1) the type and form of
information required by the assessment user; (2)
availability of geological geochemical. geophysi-
cal. and drill core data; (3) financial and technical
resources for the assessment: and (4) time
availuble to complete the resource assessment.

Although most geologists and policy niakers
agree that knowledge about a nation’s mincral
resource potential is desirable, there is no general
consensus on the type. amount, and timing of
resource assessients to hest meet the needs of
decision makers. Considerable attention has been
given to the important areas of deveioping and
comparing  vartous  techniques - for mineral
resource assessments: however. failure to consider
adequately the specific needs of government
policy makers may have resulted in many mineral

resource  assessmient  studies in search of a
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problem. It is tempting to justify resource
assessments on the basis of their contribution to
the gereral knowledge about a nation’s mineral
resources without considerztion of the pelicy
decisions that will result from the assessment. This
reoblem is of particular concern in developing
countries where severe censtraints on financial
resources and technical expertise are common.
Mineral resource assessmenis conducted for the
primary purpose of increasing knowledge can
result in a nusallocation both of governments
funds and of technical expertise.

One way resource assessments can play a more
effective role in the development planning and
decision-making process of developing countries is
by linking most assessment activitics to specific
policy questions. One problem that might result by
doing this is that 2 government may fail to oblain
an appreciaticn of the total resource potential of
the nation. Therefore, some resource assessment
activities should focus on evaluating national
resource potential.

i‘or regional or national mineral resource
assessments based on geologic maps. a scale of
1:250 000 to 1:500 000 is required. The value of
nationwide geologic maps larger than 1:230 000 in
scale 1s questionable in cases where ¢ veloping
country governments are paving for the .napping.
Large scale maps of 1:10 000 to 1:125 000 should
be restricted to localized areas of high minerals
potential,

12. OPTIMUM INVESTMENT IN MIN-
ERAL RESOURCE ASSESSMENTS

An important concern of development planners
(generally economists and rarely peologists) is
deciding how much maney to spend on gathering
mineral resource information. Most geologists will
argue that more information is better; however,
from an cconomic perspective, more information
is not always better. Expenditures for obtaining
resource information should continue as long as an
additional unit of expenditure is expected to
generate one or more units of henefits (benefits
and costs discounted to the present). This s
illustrated in Fig 1.

In practice. it is not possible to calculate the
optimum levels of investment in gathering
information about a nation’s mineral resource
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Fig. 1. Thc optimum level of expenditure for gathering
resource information is A2Y: where the present value of
aunitof cost (expenditure) equals the present value of a
unit of expected benefits (revenues). At points beyond
A2Ya, such as XsYa, a unit of cost generate less than a
unit of benefits. and additional expenditures for
information gathering are not justified. For points
before XYz, such as At ¥y, a unit of cost produces more
than a unit of benefits, therefore additional expenditures
are justificd.

potential. However, a partial solution to the
Guestion of how much governments should invest
in resource asseasments activities can be deter-
mined. If the tynes of policy decisions that are
going to be based on resource assessment data are
specified beforehand. geoscientists can focus their
informaiion collecting activities on increasing the
amount of policy-relevant data. If this is done.
estitnates can be made of the minimum cost of
obtaining the resource information needed to
make those decisions. This can lead to an
acceptable practical solution to the question of
how much a government should invest in
information gathering and analysis.

3. POLICY ISSUES INFLUENCED BY
RESOURCE ASSESSMENT DATA

The following ten policy issucs are important to
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many governments of developing countries.
Decisions concerning these issues can be directly
affected by resoucre assessment data.

il

RANKING RESOURCE PROJECTS

Mineral resource projects can be ranked according
to a number of criteria including size, economic
potential. expected employvment, possible linkages
to other sectors of the economy, and/or prestige
value. In the majority of cases mineral resource
projects are examined with respect to their
revenue-generating potential. From a govern-
ment’s perspective. the major objective is usually
to maximize the net present value of its revenues.
Determining the revenue-generating potential of a
projectisalmostalways difficult since the products
of many resource assessments are in physical,
rather than financial. units, and the estimates are
subject to error,

Even with limited information. project rankings
can often be made by using geol gic and economic
expertise to estimae the likely physical and
financial characteristics of projects. The analysts
may only have access to limited geochemical
and/or geophysical data and a vasic knowledge of
mincral deposit sizes to guide tneir analysis. In
other cases. detailed data mav be available
allowing greater accuracy in estimates.

30

REGIONAL DEVELOPMENT PLANNING

In planning for the long-term developmient of
selected regions of a country. it is important to
know the cconomic potential of these areas.
Factors such as existing infrastructure. labor
availability, and the agriculture. timber. and water
resources of a region are usually included in
regional development plans: however. rarely is
systemiatic attention  given to evaluating and
including estimates of the undiscovered mineral
resource potential of a region. The minerals
information that may be included is usualiy
restricted to an irventory of the known mineral
deposits. Yet, in poorlv-explored regions. the
undiscovered mineral resources may be larger
than the discovered resources. By igroring this
potential in long-term planning. there is increased
risk that poor development choices will be made.
Estimates of the minceral resource potential of .n
area can be incorporated into the planning of
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long-term infrastructure needs, suchi as roads,
railroads, water supplies, plower plants, schools,
and hospitals. At only modest additional costs, it
may be possible to adjust the location and size of
infrastructure  facilities in order to increase
exploration opportunities and promote minerals
development in a region. This. in turn. increases
the probability of greater economic development
in a region. An example of using mineral resource
assessment data in regional planning was the
evaluation of the minerals potential of the areas
bordering several possible railioad routes in the
Canadian Northwest: the assessment demoens-
trated that the estimated mineral resource
potential along one rouie was substantially larger
than the alternatives (Harris ez al.. 1470).

3.3 DIVERSIFICATION OF REGIONAL ECONOMIC

AND POLITICAL POWER

A significant problem faced by some governments
is the division of power between the central and
regional governments. In cases where one region
of a country produces a large share of the nation's
cconomic wealth. this region tends to have a
disproportionately large share of political power
that can be divisive to national development and
unity. Through diversification  of economic
activities, the dominance of any one region may be
reduced. This is particutarly relevant in smaller
developing countries where @ misallocztion of
government funds could re-ult in an imbalance of
cconomic development among regions.

Increased attention to mineral resouree assess-
ment activitics in the less-developed  regions
increases  the  probability  that  undiscovered
resources witl be discovered and developed. In
Papua New Guinca. the discovery and subsequent
developnient of a major copper-—gold deposit on
Bougainville island appears to have substantially
increased the political and economic power of the
Bougainville provincial government. The subse-
quent discovery and development (currently in
progress) of the major Ok Tedi gold—copper
deposit in the Western provinee is likely to
significantly reduce the influence of the Bougain-
ville provinee.

RIS

One commonly used argument in support of

ATTRACTING INVESTMENT
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government expenditures on mineral resource
assessments is that the resulting data will stimulate
private scctor interest in mincrals exploration in
the nation. The argument is valid; however, the
problem is how to determine the necessary level of
government expenditure to provide the appropri-
ate catalyst for incicased investment. Private
companies want as much information supplied by
government as possible: although o many cases
additional information vl have little additional
influecnce on  overall investment in mineral
exploration in a country. The investment process
in exploration is complex. and is a function not
only of the availability of resource assessment data
anc geological information. but also of mincral
commodity prices. terms for mineral investment.
and perceived politic: T stability in a country.

As 4 generalization. private companies desire
basic geochemical. geophysical. and drill core
data. along with geotogic maps. and are less
interested in broad-based regronal assessment
estimates. Companies usually want to do their own
peological interpretation from basic data. High
levels of priviate seetor investment take place in
some developing  countries  that have  been
geologically: mapped ar o 1:230 006G scale or
smaller (for example. Papua New  Guinea).
Therefore. it does not appeai that more detailed
maps are necessary for accelerated private sector
mincrals exploration.

3.5 ESTABIISHING THE TERMS FOR
DEVELOPMENT OF MINFRAL DEPOSITS

Governments can cither negotiate the terms for
individual mineral developments or can estakiish
terms in general legislation. In both  cases.
knowledge of the physical and cconomie charac-
teristies of specific resonrees places government in
a better position to establish terms for maximizing
its expected  benefits. The objective of some
governments of developing nations is to establhish
the fiscal terms at a level such that the investor can
achieve an expected internal rate of return from
the project close o this target rate of return.

An cxample of this type of decision was
cncountered during negotiations for a petroleum
agreement in an cast African country in the late
1970s. A major petroleum company wanted to
undertake a substantial petroleum exploration
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programme. but the company required that the
government agree to terms for both exploration
and development of any commercial discoveries
srior to exploration. At the time, government
officials did not know what fiscal terms would be in
the best interest of the nation. A comparison of
agreements from several other countries provided
some guidance, but left government officials
uncertain as to which agreement among, the wide
range of existing petroleum agreements was most
appropriate for their counrry.

To solve the problem, a Furopean petroleum
consulting firm wits hired to develop a petroleum
field financial model to include the most probable
range of commercial petroleum ficld sizes (30 100
and 300 million barrels of recoverable petroleumy).
The range in petroleum field sizes and assumptions
in costs were estimated by the consultants through
the use of available geophysical data and through
comparisons with geologically similar environ-
ments in other countries. Mineral  resouree
cconomists evaluated several taxation regimes for
the three petroleum field sizes in order to
determine the taxation option that would meet the
petroleum company’s minimum profit criteria and
technical concerns. while providing the maximum
expected net present value of revenues to
government. This financial model provided a
foundation for proceeding with negotiations. The
assessment provided an analytically defendable
basis for the fiscal terms that weie agreed upon in
negotiations, an essential factor in obtaining
cabinet-level government support for the agree-
ment.

3.6 RESERVATION OF LAND AREAS

For a number of reasons. governments may wish to
restrict exploration and mining activities on
selected arcas of land. These may include the
establishment of a state or national park. the
construction of a major infrastructure project such
as @ dam. or the building of a military base. A
curther reason for limiting minerals development
may be to aitow time for @ government to evaluate
more thoroughly the options for development of
selected tand areas.

In cach of these cases. an assessment of the
mincrals potential of the land is necessary where
there is a reasonable probability that the area may
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contain economic mineral resources. A compari-

son of the assessments of the various resources in a

region will provide a more consistent basis for

determing the most valuable use for the land arca.

3.7 DESIGNING RESOURCE PROCESSING PLANTS
TO MEET FUTURE NEEDS

Prior to the discovery of domestic sources of raw
materials. @ developing country may construct
refining or processing plants (steel mills, copper.
bauxite. and petroleum refineries, ete ) dependent
on imported minerals. Mineral processing plants
are designed to mecet the specifications of raw
material imputs with phyvsical characteristics within
a defined range. Before designing costly proces-
sing plants based on imported raw materials, 2
government  should the  chances  thet
conmmercial deposits will be discovered and. if
possible. consider the most Tikely  physical
characteristios of such resources. I such assess-
ment intormation is obtamed, it should be taken
into account before dectding on tae size. process
speatfications. and location of processing plants
that may be used at o future date to process locally
produced minerals

ASSOSS

3.8 DIVERSIFICATION OF COMMODITY EXPORTS

Diversification of commodity exports had teken
On InCreasing AMmportance ino recent years  as
governments have attempted to stabilize export
carnings in hght of increasing volatility of
international commodity prices. Mineral resource
assessments can provide an indication of the broad
range of mineral commodities that may exist in a
country, thereby enhancing the prospects for
diversification of mineral commodity exports and
greater income stahihty.

There 15 a tendency for both government and
industry exploration programmes to focus on
finding more of those mineral resources that are
already known and cevaluated in a country,
Broadly-based mincral resouree assessment prog-
1ams can inform governments and industry on the
prospects for diversifving mineral  commodity
eXports.

3.9 DEPLETION RATE OF RESOURCES

Resources depletion can be viewed in cither a
physical or an ecconomic framework. Physical
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depletion is defined as the physical exhaustion of a
mineral resource. Economic depletion is the
exhaustion of mincrals that can be mined at a
profit. and usually oceurs before physicai deple-
tion (Tilton, 1977). In the context of development
plannirg. economic depletion 18 most important to
a nation.

Governments have long been concerned with
the rate of exploitation of exhaustible resources,
not anly in developed countries but also in many
developing nations. The concern appears  to
revolve around the issue of how to provide for
future generations while also nreeting the needs of
the present. In some cases. un export-oriented
ceonomy can lose cconomie benefits by delaving
the development  of its exhanstible mineral
resotrees (Mikeselll 1976). This 1s because in
muny developing eountries, the expected rate of
increase in the mineral commaodity price is lower
than the rate of interestin alternative investments.
Thercetore, the profits from mining today can be
reinvested to ger erate more profits than would be
carned if the mineral was mined at a future date.

However. regardless of the cconomic argument
for unrestricted  development  of  exhaustible
mineral resources. at least three overriding factors
will cause maost governments to be concerned
about depleting their nation's exhavstible mineral
resources. First. the majority of @ nation’s
populiation may not believe arguments that a rapid
rate of depletion of their exhaustible mineral
resources is in their best interest. A common
argument of opposition political parties (those
partics presently out of power) s that the
government in power is not properly managing the
nation’s exhaustible mineral resources. A typical
argument  that mayv gain considerable public
support s that foreign companies are rapidly
depleting the nation’s valuable inventory  of
mincral resources.

Second. most governments of raw commodity
exporting nations have a long-term goal of
increasing domestic processing in order to: (1)
increase the vadue added to export commodities:
(2} provide for their own  future  mineral
commaodity requirements; and (3) increase emp-
loyment. Therefore. a portion of most nations’
exhaustible resources will be reserved for the
future.

An incorrect assessment of a pation's mineral
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resources can lead to poor policy decisions. For
example. between 1938 and 1960 there was an
embargo on iron ore exports from Australia based
on an assessment that the nation’s small iron ore
reserves were only adequate to meet domestic
needs (Barnett. 1979). The federal government
restricted the development of the Australian iron
ore industry because it was feared that “Austrahia
was running out of iron ore” (Barnett, 7Y
p.199). Subscquent huge tron ore discoveries have
placed Australia among the world's leading iron
ore produocers,

Finally. closing down aomineral resouree project
when the cconomic rescrves are depleted may
result in substantial unemployment problers in o
region. Governments are wnsttive about the
politcal implications of closing 4 mine and the
resulting cmployment. as well as the possible
secondary negative cconomic impacts on nearby
towns. Therefore. they may undertake efforts to
adjust mining rates and ceven taxation level 1o
extend the ceconomic lives of mines.

1f o government slows the rate of depletion of
hnown reserves. based on o pnorance  about
potentially Tarpe  undiscovered  resourcees. the
nation is likely to fail in maximizing its benefits
from development of its exhaustible resourcees.
Such isstues demonstrate the need for governments
10 examine depletion rates in conjuaction with an
understanding  of  both  their identified and
undiscovered mineral resources.

3100 VFFICTENCY IN RESOURCE DEVELOPMENTS

Related to the question of depletion rate is the
issue of cut-off grade with respect 1o exhaustible
mineral resources. In maximizing company profits
during the production of minerals from & deposit,
‘high-grading” can occur when lower grade ore that
could have been economically recovered s left
bekind as waste. The problem can result from
company profit maximizing strategies. but may
also be caused by the form and level of taxes
applicd to mineral resource projects. Taxes or
royalties based on sales or gross value increase the
cut-off grade because they are a direct cost of
producing a mincral resource.

An example is the case where a governnient
receives a high-profit share in a production-
sharing agreement. Such an agreement may be
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ideal for the occasional large petroleum discovery.
but makes smaller petroleum reservoirs sub-
cconomic. This has the direct consequence of
raising the minimum size exploration target. and
can result in incomplete exploration of prospective
arcas. The result may be a financial loss to a nation
but not necessarily to the investor who will adjust
exploration strategies to maximize profits within
government fiscal constraints. A TESOUTCE dSSCSS-
ment program can provide governments with a
clearer indication of the physical characteristics of
possible petroleuns ficlds in an arca, which can be
useful in establishing more appropriate fiscal
regimes.

4. CONCLUSIONS

In this paper it has been suggested thit long-term
national development and  cconomic planning
strategies should be facilitated by appropriate
mineral resource assessments. However. resource
assessment activities are not an assurapce of
achieving development planning goals. Twomajor
preblems are that optimum levels of assessment
expenditures can seldom be determined. and
FesOUTCE assessment estimates are subjecttoerror,

Geological surveys almost always argue that
greater expenditures for gathering  minceral
resource information are desirable. However.
development planners are faced with the task ol
determining how much their nation can benefit
from a given level of expenditure in gothering
more resource assessment information. There s
no practical way to determine whether there is too
little or too much being spent on in‘ormation
gathering., primarily  because the  potential
cconomic benefits to the nation are difficult to
measure in financial terms.

One practical solution to this dilemma is to hnk
most mineral resource assessment activities o
policy issues where decisions ¢ be influenced by
assessment data. This allows governments to select
resource assessment programmes that can provide
the required level and quality of information at
minimum cost.

Another problemis that the current understand-
ing of the geologic parameters controlling the size.
grade. and distribution of mincral resources, is
incomplete. No model car be constructed Lo
accurately predict these physical characteristics.
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Therefore, resource estimates for undiscovered
minerai ro.owcees are subject to a relatively wide
margin of error. To be effective in development
planning. the degree of uncertainty associated with
estimates must be considered.

Resource assessment intormation.  gathered
without consideration  of the  specific policy
decisions thut might be influenced by the data, may
not be used gegardless of the quatity of the
assessment. This may partislly explain why so
much  of the mmeral resource  information
gatherad i developing countries is never used to
make any substantive policy decisions. Despite the
inherent Crrors in resource  assessment
mcethodolagies. planners and policy makers can
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more effectively establish long-term development
strategies for a nation by considering esuimates of
tiie  economic  potential of  discovered  and
undiscovered mineral resources.
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