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The transitiOnji-om the " Free g(fts of Nature " to the " Sustainable use of Natural 

resoi.'rces " also now timely for Mongolia. 

CHAPTER J OVERVIEW OF PROCEDURE AND METHODOLOGY OF 

.NATURAL RESOURCES VALUATION AND ACCOUNTING OBJECTIVES 

1.1 lntroduction 
Natural resource based sectors, such as mining, pastoral agriculture, are mam sources 

of present and future Mongolia's economic development. , 

Currently a niajor pai't bf economic activity consists of animal husbandry on natural 

. pasture lc:ind, mineral resources exploring and .raw material processing prirn2rily 

industries. Therefore the principle of ecologically sustainabie development is ·very 

important for cun-ent and future development of the country. --

Traditional methods ·of National accounting system -( -NAS) do not take into 

consideration contimiing degradation of natural resources and pasture hnd and level 

depletion of the country's mineral resources. 

Since Mongolia is in a petiod of economic transition and the government is pursuing an 

' - active sustaihable economic development policy, there is an opportunity and real need 

· · ' , -to value natlti"ai resources. d_egradation in the fo~mework of National Accounting 

System. 

-- -Therefore this ·study project supported by IDRC of Canada is addressed to the isslle-3 of 

· methocfologic:al development of natural resou~·ces vaiuatio!1 and accounting in l\fongolia. 

:The main idea of the study is to develop case stuciies of some natural resources 

de1:iletion -accounting, and then to adjust the value vvith tbe macroeconomic indicators of 

economic development. 

According to the purpose of the study, this final report outlines research results on 

copper, coal, gold, forest resources and pasture land accounting , and develops the 

rriethodology of environmental accounting with the specifics of Mongolia, using t:1c 

similarity of the problem in Kazakbstan and Kyrkhyzstan. 

, In May 1998 the l'v1NE wrote an initial report with the purpose of eliciting timclv 

comments and recommendations fo]· its futl.1re improvement , from organisaticin:;, 

institutions and individuals of Mongolia and abroad , and supporting institutions. 

Con"-m1ents has received from study team members, IDRC, International consultant a;1d 

others. Some comments also received from Harvard Institute of Intern a tionc1 l 

Development{ HIID), where Team leader attended a training course in July 1998. 
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During the project study our cooperation with colleagues and source persons from 

Kazakhstan and Kyrkhyzstan have benefited in the following issues: , 

i) Economic valuation methodology for Natural resources established , 

particularly mining, forest and pasture, were developed jointly, using specifics of the 

transition period and preliminarily works on that topic developed in these countries. 

Colleagues from Kazakhstan have published the methodology of mining and other 

natural resources valuation and taxation ( Dr.Z. Kargajanov, 1998, Almaty). 

ii) The calculation of deflated cost and price data for Natural resources valuation 

and accounting were analysed , with the attention on inflation devaluation of Natural 

currency and other factors; 
iii) The methodology of Natural resourses accounting, mainly, mineral, forest, 

· and pasture resourses were introduced, discussed with the colleagues of Kazakstan or 

Kyrkhyzstan, and they developed some preparation work on that; 

iv) The results aqci· methodology of Natural resources accounting system were 

introduced to decisiori makers for their support, and in . some instance they have 

accepted it as a priority issues in Natural resources management , ·particularly in 

Kazakhstan. 
v) According to the complexity of the work on Natural resources accounting 

study in these countries any data or results were not included to this report, as it is not 

an object of the project. 

· The project study team and source persons have agreed to investigate the 

possibility to organise ·a regionai international seminar on Natural Resources 

accounting, in 1999- 2000 including Mongolia, Kyrkhystan, Kazakhstan and other 

transition countries of Central Asia. 

This final technical report for the research project was developed on the base of 

review and improvement cif above mentioned initial work progress, expanding it by 

macro economic analysis and strengthening the nwthodology of the accounting of each 

of these natural resources. 

Author gratefully acknowledge to the following specialists for their useful consultation 

and co-operation during the project study : 

Dr. Randy Spence, Dr. John Graham from the IDRC of Canada, and 

Dr. Moran Dominic ( CSERGE, project consultant , nominated by IDRC) 

Dr. John Dixon, Dr. Kirk Hamilton, Dr. Ernst Lutz from the Indicators and Valuation 

unit, of The World Bank; 
... _Dr.R._QoJcirna_l!_ , Macroeconomic policy and Management program Director, HIID, 

USA .. - . ... . - ---------·---- ---- -

Ms. Madeleine Audet , Research Information Specialist, IDRC library in Ottawa, 

Canada, 
and Mongolians : Mr. D. Basandorj- State secretary of Ministry for Nature and the 

Environment ( MNE) , , Mr. T. Enebish- Director of Strategic management and 

Planning Department of MNE, and specialists Ms. H.Khishigjargal , Mr. Osorjamaa 

from the Ministry for Nature and the Environment; Mrs. T. Ouyngerel, Mr. Demberel, 

B. Dabakhuu , Mrs. Basanjav, and Mrs. Doljinsuren from National Statistical Office; 

Mr. Jargalsaikhan, Mrs. Ts. Bolormaa from the Ministry of Finance; Mr. Bat-ohsir from 

Ministry of Agriculture and Industry, Mr. Shimeddorj from the Ministry of 
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Infrastructure; and Dr. B. Tsedenbaljiir from the Academy of Science, and source 
persons Dr.Z.K.Kargajanov, Head of Division of Economic Valuation of Natural 
Resources,Academy of National Science, Kazakhstan ; and Mrs.J.Bekkulova, Head of 
Economic Division in the Ministry of Environmental Protection of Kyrkhyzstan and Ms. 
S. Khulan for her technical assistance. 

This report consists of 72 pages, with the 30 tables and 5 Figures. 

1.2 The need for Natural Resources valuation and accounting 

Traditional calculation of GNP or GDP in National accounting system underestimates 
the true value of natural resqurces and essentially ignores the value of natural resources 
while neglects environinental costs of development. 

The aim of national income accounting is to provide an information framework suitable 
for analysing the performance of the economic system. Man-made assets , buildings 
and equipment, for example - are valued as productive assets, and are written off 

. against the. value of production as they depreciate. Naforal resource assets are not so 
vaiued, particularly in the case of Mongolia, and their loss entails no charge in the 
accounts against current income that would reflect the decrease in potential future 
production. 
If current development trends continue, then Mongolia· could exhaust its mineral 

. resources, cut down its forests, erode its soils; pollute its aquifers, and hunt its wildlife 
and fisheries to extinction, but measured incorrie would rise steadily as these assets 
disappeared. 

Indeed, natural resource assets are drawn upon to finance economic growth, 
especially in developing countries such as Mongolia .. The revenues derived from 
resource extraction fund investments in industrial capacity, infrastructure, and education. 
A reasonable accounting representation of the process, however, would recognise that 
one kind of asset has been exchanged for another, which is expected to yield a higher 
return. Should a company cut and sell the timber to the Chinese market , to raise money 
for a new establishment , his private accounts would reflect the acquisition of the new 
asset, and the loss of an old asset, the timber. In the national accounts, however, income 
would rise as the new establishment is built, but also rise as the wood is cut. This 
anomaly can lead to serious }l1i_sesti111ation. of _the_e_c_onomic_performance- of--resourG@ · -- - -- --- depletion used to-fiilai;ce-~~;rent consumption expenses rather than asset formation. 

Within this domain, there is good reason for resource-based economies to pay special 
attention to the depletion issue. Natural resources contribute significantly to the national 
wealth of such countries, especially in the developing world,particularly Mongolia. 
From an economic accounting perspective, the depletion of these resources through use 
(exploitation) or misuse (degradation) represents a real economic cost and a diminution 
in national wealth which is equivalent to the wearing out (depreciation) of physical 
structures and equipment: Conventional national income measurement techniques 
recognise neither the contribution of natural resources to a nation's net wealth, nor any 
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reduction in income to reflect depletion of these resources through extraction of 

imputing a zero cost to the consumption of resources upon which an economy may 

depend in order to meet economic targets, finance imports, and sustain its population. At 

the same time, useful adjustments to the national accounts to reflect changes in the asset 

position for at least some of the most important natural resources is feasible without 

inordinate investment in new data collection or methodological development. 

Currently, the environmental concerns generally fall into 3 categories: 

i. the depletion of natural resources; 

ii. the conservation of natural state of environment; 

iii. pollution and its control; 

In resources dependent countries, like Mongolia, more attention should be given to the 

depletion of Natural resources. 

Mongolia is comparatively resource rich with potentially healthy deposits of copper ore, 

gold, coal, oil· and natural gas. Resource dependency is also manifest in the more 

traditional no.roadie and herding sector dependence on pastures and forest products. 

Depletion of Natural resources and the conservation of the environment also pose 

serious problems for other transition economies. 

1. 3. Summary of literature on international experiences in Natural resources 

accounting 

The economists who developed the modern system of nationai income accounts fo the 

1940s were not aware of the theoretical arguments for including adjustments in the 

accounts to reflect natural resource depletion and env.iromnental degradation. 

National income and expenditure accounts were fi~st constructed in Britain, in response 

to the need for comprehensive information on national income to support economic 

policy responses to the depression of the 1930s. The earliest accounts were specifically 

designed to assist the formulation and evaluation of Keynesian fiscal and monetary 

policies that would manipulate aggregate naticmal consumption, saving, production, 

investment and external trade. 

Some discussion of the treatment of natural resources occurred during this early 

period, but a general insufficiency of data as well as conceptual incompatibilities left 

· · ··--·-··-----tnem -outsic:ltnhe-·accounts· -boundary. The --1-9-:52--SNA-was_conceme.d __ o_nly .with. market 

commodity flows expressed in cuITent money terms. 

A Standardized System of National Accounts was published by the OEEC in 1958; and 

by this time such accounts had become the primary economic database in all the Wes tern 

industrial countries of the North Atlantic. The Eastern Bloc countries developed the 

Material Product Accounts (MP A), a system more narrowly focused on physical market 

commodities and the essential services related to their production. 

Over the years, the basic accounts have been revised and expanded to meet the 

demands of new and more complex policy questions. Economic development theory 

and policy of the 1950s and 1960s, for which economic accounts had been called upon 

8 
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as statistical support, emphasised large-scale industrial growth, particularly capital
intensive manufacturing. The accounting system of this period dealt with natural 
resources only as "free gifts of nature". . 

Environmental protection was seen in most circles as inhibiting to the growth of 
income. 
In the mid -1970s, the Statistical Commission of the United Nations, -responding to 
concerns expressed by the UN Committee for Development Planning that conventional 
monetary measures failed to capture important dimensions of human well-being, 
undertook ·a critical review of concepts, methodologies and empirical applications of 
hypothetically monetarised "welfare" measures (United Nations ~ 977) . 
The 1960s brought increased concern about environmental problems, particularly in 
developed countries. The OPEC-induced oil shocks of the 1970s raised worries about 
the finiteness of the earth's non-renewable resources. During this period economists 
began to re-examine the role of natural resources. and the environment in national 
income accounts. 
· . As shown in the analysis of the literature the first comprehensive national efforts at 
constructing natural resource accounts and linking them with economic accounts were 
undertaken in Norway and France. 
The initial framework was structured around. physical material / energy processes and 
balances, rather than inter-industry transfers. Systematic compilation of. sectoral data 
commenced· with energy and land resources. However, due to its insurmountable 
complexity, this approach was soon abandoned in favour of a more partial and 
simplified system to describe: (a) stocks, stock changes .and flows of resources into 
human use (material resource accounts); and (b) the state of the enviroment including 
impacts and emissions from human activity (~nviromental accounts ). · Both of these 

accounts were integreted into Norway 's national economic accounts. A more 
ambitious . system was initiated iri France by the "Commission interministerielle des 
com pt es du patrimoine nature!", an interdepartmental· task force established in 1978. 

The French system is structured with four environmental satellite accounts: 
ecological sector accounts for processes affecting the environment ; component accounts 
for the quantity of key ecosystem indicators; agent accounts for users of resources and 
the environment; and patrimony accounts for indicators of economic and ecological 
performance, such as the ratio ofresource extraction to available stocks or the proportion 
of GNP made up of environmental expenditures. . 

Canada has also implemented a program, which has substantially completed in 1990, 

.. ___________ with _l:m>C!.d_<;:Q!Jlm~nts and.J~fQ_mme!!f!_ci_tiQn~Jor_i~groyi11g __ SNA. ___ ~e-~~-9I~l-~~~~~t~~~s ______________ _ 
were implemented for Alberta's forest resources ( 1992) and for Crude Oil and Natural 
Gas reserves ( 1992). 

The United Nations Statistical Division ( UNSD) has developed a Handbook on 
Integrated Environmental and Economic Accounting , which was published in tandem 
with the new SNA in 1993 and which outlines how integrated accounts are to be 

prepared. 

9 
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The study in Costa Rica by WRI (Repetto et. 1991) properly adjusted NDP instead of 
GDP. They included timber and soils resources, and th~y added accounts for fisheries 
and mangrove and coastal resources. 

Table 1.1 
The Environmental Accounting approaches and their specifics in other countries, and 
its use/ ulness for our case studies 

types 

I 

II 

Main characteristics Country Difficulties Usefulness 

The identification of Mainly in USA may -be 
pollution-abatement and other partly m unable to 
environmental expenditures France, determine 

Accounting for flows and 
changes m the stocks of 
resources using physical units 
of measure 

Germany reliable cost 
of pollution 

Mainly 
Norway 
partly 
France 

m There are 
, both 

in practical 
and 

for the 
Mongolian 
Gase study 
Not for 
the first 
stagedue to 
lack of tme 
cost data 
A resources 
physical 
stock and 
flow 
change was 
considered 
m case 

conceptual 
difficulties 
according 
lack of a studies. 
corrimoh 
unit · of 
measure 

III Adjust GNP and NNP by by World Difficulties This 
subtracting out the value of Resources .m valuing approach 
natural resources depletion Institute m physical was 

Indonesia, deterioratio considered 
similar n and the in our case 
approaches m loss of studies 
China and economic 
Costa Rica value 

--I-V-- -'Fhe-comprehensive - resource ·UN-· --Statistical- --difficulties- - -'fhis--is- not-
and environmental accounting Office, and m valuing ideal 
in both physical and monetary partly m the environmen objective 
terms Netherlands tal services for this 

and societal stage of 
damages research , 

but will 
considered 
in the 
future 
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Although WRI's work in developing countries is the best known, it is not the only work. 

Peskin (1989) modified Tanzania's national income accounts for 1980 to adjust NDP for 

forest depletion due to fuel wood collection. Hoehn (1990,1991) has created physical 

soils accounts for Uruguay that are linked to economic factors, though not explicitly to 

national income accounts Nearly all NPA efforts to date in developing countries have 

focused on calculating a depletion allowance for natural resources. To our knowledge, 

none has incorporated the economic impacts of changes in environmental quality, 

because of the lack of adequate information. 

Generally the last few years various versions of adjustment for the resource depletion 

and environment was developed in Australia , USA, Canada, Cost Rica , Finland, 

·France, Norway Germany, India, Indonesia, Japan, Mexico, Papua New Guinea, and in 

other countries ( Kirk Hamilton, Ernst Lutz, " Green National Accounts: Policy Uses 

and Empirical Expe~~ence", The World Bank, 1996). · 

Repetto ·used the net price method to value petroleum stocks ·in Indonesia. In this 

method the change in the stock of the resource is multiplied by the current unit net price 

to arrive at a monetary value of the depletion of the resource. The unit net price is equal 

·to the market price less the cost of discovery, extraction and marketing .. The use of this 

· 'method requires current data on costs and prices. Although competitive equilibrium 

conditions· are rare, the convenience of this method may compensate for its theoretical 

inadequacies. The net price method provides a relatively simple alternative to use when 

the information needed to calculate the present value and transaction values of resource 

stocks is not available. 

Also during the study period we have exchanged relevant information on Natural 

resources valuation and environmental accounting with the . colleagues from other· 

Central Asian transition countries, specially Kazakhstan and Kyrkhyzstan. But natural 

resources accounting issues are new iri these countries, as they are in Mongolia. 

In Kazakhstan and Kyrkhyzstan differential rent of resources due to .their location and 

quality are used as a main criteria of natural resources economic valuation . Market 

based methods of economic valuation of natural resources are being introduced. 

1 .4 General methodological approach for Natural resources accounting 

1. 4.1 Monetary valuation of Natural resources 

The structure of total --economic·v-afoe ofNaturaTresources issliowiiiiithe Figure··1 T . 

In the case of Natural resources accounting, first of all use direct use value of natural 

resources. The indirect use and non-use value of natural resources should include 

resources depletion accounting, but it is too difficult to get correct information for their 

valuation. 

The concept of economic rent is central to natural resource valuation. Economic rent (R) 

is defined as the return to any production input, its market price (P) over and above the 

minimum amount required to retain it in present use or cost of production (C) 

R=P-C 

11 
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Economic rent constitutes the difference between the international commodity 

price and all factor costs of extraction, including a normal retupl to capital but excluding 

taxes, royalties and other costs that are not part of the cost of physical extraction. 

Economic rent is the return accruing to investors over and above that necessary 

to sustain: 
1. Ongoing production from existing fields 
2. the further development of discovered fields 
3. new exploration 

Economic rents from natural resources consist of Hotelling rents (scarcity or 

exhaustibility) and Ricardian rents ( differential or varying quality) as well as locational 

rents ( arising from transportation costs) and rents arising from unexpected price 

variations.· While much of the literature on monetary valuation of natural resourc~ stocks 

has focused on aggregate economic rent or Hotelling rents, there is little discussion on 

how to treat these different rents in the context of developing natural resource accounts. 

In most models, it is assumed that stocks are homogeneous and that there are no 

differential or Ricardian rents. 

Rent of natural resources arises from their scarcity , their location and other production 

factors, such as: 
- monopoly reiit is beyond its opportunity cost by restricting supply through market 

power or government action; 
- rents can be determined as the international resource commodity price less all factor 

costs incurred in extraction, including normal return- to capital but excluding taxes, 

duties and royalties. 
· - in forest economies the concept of stumpage valu~:is very close to the economic rent 

and its represents timber sale proceeds less the costs of logging, transportation and 

processmg. 

There are three principal methods for estimating the value of natural resources stocks : 

i) the present value of future ·net revenues - which requires future prices, operating 

costs, production levels and interest rates. The UN Statistic~! Office has 

recommended to use this method when market values for transactions in 

/resource stock are not available. 

ii) the transaction value of market purchases and sales of the resource in situ; 

· -·. ------ ------ -- ·iiirtne net price, or unitren:t~·-or-the resourc·e-IDultiplied-by-the-relevant-quantity-of-----

the reserve - this method applies the prevailing average net price per unit of the 

resource ( current revenues · less current production costs ) to the physical 

quantities of proved reserves and changes in the levels of proved reserves. The 

net price method requires only current data on prices and costs, it will be 

equivalent to other two methods if output prices behave in accordance with long-

run competitive market equilibrium. 

12 
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These are the marginal costs necessary to replace the existing stock of the natural 

resource in the long-run. Measurement of these rents requires knowledge of the costs of 

finding , developing and operating of mining fields, production profiles, prices and 

discount rates. 

In accounting for non-renewable resources in the extractive industry, it is 

important to determine the net value added from the resource. The return to this factor of 

production is economic rent. It is also important to distinguish the value added from the 

resource from that value added associated with the physical ( man-made) capital used to 

extract the resource. The value added from the resource is defined as the net revenue 

from the resource less all factor payment including a normal return to capital. That is, 

the value of the natural resource stock is the discounted present value of the net revenue. 

The methods of economic valuation for natural resources, where currently used 

in Mongolia shown.in the.Table 1.2 · 
Table 1.2 

The methods of economic valuation of Natural Resources 

The criteria of valuation Object of valuation 
Rent( Scarcity rent, Differential rent · was used for valuation of 

differential rent, Hotelling forest, land and mineral resources. Cunent 

rent) time the scarcity and Hotelling rent being used 
for valuation of direct use value of natural 
resources , as market based method. 

.. 

Method of gross output Previously used. for, valuation of plant & 
vegetation resources, for hay making land 
valuation. and for wildlife resources valuation 

Method of net income Previously used for valuation of arable and 
pasture land resources valuation 

Method of net profit Used for valuation of mineral resources 

Restoration cost method Used for valuation of secondary forest resources. 
Also used as additional criteria for natural forest 
resources 

Marginal cost method Used for water, forest resources valuation, with 

-- - -- ---· _the ___ target _. ____ of_ _ including _______ .enYirnnmentaL 
externalities 

1.4.2 Natural resources accounting 

1.4.2.1 Physical accounting 

Physical accounting is a first action for the development of natural resources or 

environmental accounting. 
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For all natural resources accounting , which are covered in this study , the total stock 
changes are defined by the method : opening stock + growth - extraction -destruction 
= closing stock , or : 

In case of renewable resources the stock changes was equal: opening stock + growth -
extraction = intermediate stock + addition - destruction = closing stock 

In case of non renewable resources: opening stock - extraction = intermediate stock + 
discoveries + revisions = closing stock 

Net changes in the value of stock =current year additions (discoveries, net revisions, 
extensions, growth or reproduction) - deductions (degradation, deforestation, or 
depletion) . 

For a country like Mongolia, the physical accounting of Natural resources, particularly 
mineral.resources is important, because not all reserves have been studied, therefore 
discoveries and additions make serious changes to the stock. 

We have followed the general methodology of physical accounting, but net changes 
were e valued mostly by intermediate stock balance, rather than closing stock balance. 

If the primary. objective is only the national bal~c<:'. sheet presentation of natural 
resources accounts the net value will be equal to the difference of closing and 
beginning stock values. 

.,, 

According to the methodology of physical accounting we have used the following 
determinations: 
i) accounting period (year or several years), that natural resources physical volume 
will be recorded ( i.e forestry - 10 years, for all resources accounting period accepted 
as last 22 years, with their exploitation cycle ) 
ii) · stock changes ( opening stock - extraction +growth = intermediate stock +addition 
-destruction-diminution= closing stock) 
iii ) proven reserves and probable reserves ( proven reserves are known reserves 
under existing· market and operating conditions - or prices and costs as ,of the date; 
probable reserves are quantities of recoverable reserves that are less certain than proven 
reserves; 

iv) total resources and economic reserves (in the case of minerals: the total resource 
---------i~larger than-eCOI~~~~i~-rese-n;es, or the-tot-alstockorfurest cannot be _____ ---- - .. -- - -- -

harvested with current technologies and market conditions, because they has great 
ecological importance) · 

v) reduction of resources in case of forests: production ( harvesting); natural 
degradation (fire, insect); deforestation (by man) 

At the end of each accounti.ng period,· the physical units compnsmg the opening 
balance of natural resource stocks will be revalued at the net price prevailing at the end 
of the period. 

14 
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1. 4 .2.2 Monetary valuation of Natural resources accounting 

As we have learned during the study three of the leading Natural resources accounting 
methodologies exist in most countries. They are: 

l. Depreciation method 
11. Total rent approach 
m. User cost method 

i. The depreciation method utilises economic techniqu~s similar to those used to value 
the decline in productivity of fixed capital in valuing natural capital depreciation. 

· In order to calculate natural capital depreciation, physical· accounts must be created. 
. The real value as an input in the production process minus the average cost incmTed 

(including a normal profit) in extracting the resource. 

Net changes in the value of stocks are attributed to the current year additions minus 
deductions plus any price changes of the resource during the year. 

ii. The total rent approach 

. The second approach we applied in this · paper is the total rent approach. 
Hotelling rent is defined as marginal profit per tonne the price minus marginal cost. 
Total Hotelling rent is Hotelling rent multiplied by t}J.e an1ouilt extracted. Hotelling's rule 
implies that because the natural resource is exhaustible; it will be mined more slowly 
than if it were in infinite supply ( Hartwick and Hageman, 1991). Theoretically, the 
extraction rate should be less than that which woµld equate marginal revenue· to . 
marginal cost. Consequently, even a competitive· finn earns rent or profit on the 
marginal tonne of mined coal. Total Hotelling rent is that portion of profit that accrues to 
extractive firms because they are mining an exhaustible resource. However, in practice it 
is difficult to estimate marginal cost. Therefore, following previous empirical studies ( 
Bryant and Cook, 1992), average cost is used as· substitute and resulting substitute for 

. Total Hotelling rent is called simply the total rent. The equation of the rent calculation is 
quite easy: 

Rdc = ( P- Cin) x Q 
Where: Rdc = depreciation or total rent of natural resources 

P =price 
____________________ -· __ r_m_::::::IBArninal~Q~t 

Q = quantity extracted or mined 
- -- .. ------·- ----------------

We believe that the total rent approach is a valid one because it precisely 
measures depreciation of the non-renewable natural resources and it can be used to 
measure the real income level in deriving such depreciation. We are thus more confident 
of the total rent approach than the rent price approach which produced such erratic 
figures in the previous section. The total rent approach can accurately measure economic 
depreciation with instantaneous incorporation of discoveries each year. The results 
indicate that the total rent approach is a stable and consistent approach, which can be 
widely applied in calculating the depreciation of non-renewable resources. 
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Most of the literature suggests that it is the Hotelling or scarcity rent that should be used 
to measure depletion of the resource. 

iii. The user cost approach 

The third approach is to compute the user cost as a measure of resources 
depreciation. User cost, or depreciation of the natural capital, is the difference between 
the value of a capital good, used and well maintained, at the end of production. This 
intuitively captures the definition of economic depreciation, that is ; the loss in value of a 
capital good from optimal use. · 

The User cost method divides the net revenues from.the sale of an exhaustible resource 
into a capital element, or user cost, and a value-added element, which represents true 
income. 

The user cost represents the erosion of capital and ·indicates the portion of revenues 
which must be reinvested in other capital such that the total return , both from the new 
investments and from the portion of current extraction which may be reckoned as 
income , would produce a stream of income to compensate for the eventual· decline in 
receipts from the asset. 
Depending on the rate of depletion and on a discount rate, the revenue from the sales of 
an exhaustible resource is split into a capital element and an income.element. 
We use EI Serafy's variant of user cost for our calculations. · 
His method has been ·followed . by a number of people, for example, Young and da 
Motta ( 1995) intheir empirical work for Brazil. In theory, user cost (UC) as given by EI 
Serafy (1989) is: 

n Rt* Qt 
UC= I-

t=l ( 1 +r)t 
Where: R = the expected unit rent at time t 

Q = the expected amount of resource to be extracted at time t 
n = the expected period of extraction at time t 
r = the discount rate 

In order to see ·how much difference non-zero discount rates make to the 
depreciation·figures, we have also calculated the user cost at 5% and 8% rates. The user 
cost at 8 % discount rates in our coal calculation turns out to be virtually zero. For a 

_______________ J~rn_e reserve of natural resource~~-1!?._e._~ig!J. 4i_~c~uI1!J~!~~-~~ll not have a great influence _________ _ 
on the depletion of the resource. It is shown in our calculation that the adjusted income 
is very high and is actually the full-amount of value added of coal output in the year. 
This closely connects with the intergenerational problem of consuming natural resources 
and this issue is discussed below. 

The results of our calculations confirm our preference for user cost at 0% 
discount rate as a depreciation measure. This preference is supported by the argument 
that no rate of discount should be applied to natural resources, because wellbeing at one 
point of time cannot count more than wellbeing at another point of time (Pearce, 1993). 
Our empirical work provides yet another illustration of the notion that higher discount 
rate will benefit the income of present generation and make the future generation worse 
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off. The results with different discount rates demonstrate that when the reserve is very 
large and the depletion period is very long, the minimum rate is the most appropriate. 
There are also annual inflation and bank deposit rate, which should be taken into 
account. Therefore in our calculation we have used 5% discount rate for all natural 
resources case studies. 

1.4.2.3 Integrating natural resources into the National accounting 

One of most important part of environmental accounting is a adjustment of its results 
into economic accounting system. , 
Macroeconomic adjustment in the practice of environmental accounting which have 

developed in other countries have two kinds of its methodological versions. First is to 
have totally integrated system, with a complete inventory ofenvironmentaLassets with 

the balance sheet of all assets at end of the accounting period and make adjusted 

recalculation of GDP or GNP. Second version is convention~lly calculated GDP 

needing no adjustment at all. That is needed is to reflect environmental degradation 

only in net income, by deducting from the gross values calculated the natural resources 

" depreciation". 
Depending on the objectives alternative adjustments are possible.This procedure 1s 
consistent with current accounting practices. 

1.4.2.4 Data availability for natural resources accounting. 

· Data availability for mineral resources, forest and pasture resources is· 
variable. Stock balances for livestock, separated into the various livestock 
component, can be constructed from data contain~_cl in the previous research work 
in this sector. Balances for non-renewable resources should also be possible, 
although confidentiality would need to be respected for someresources .. 

Data availability is discussed and analysed for each sector , and then for 
specific categories. 

--- --------

Much information is available for mining , although not always easily available 
or in published form; data for the gold and copper resources is largely 
confidential . Much, but not all , physical data is available from the MOAI . 
Dissagregation to specific mining products ( copper concentrate and refined 
copper,· same as for gold) provides the most difficulties. A reduced account for 
this sector should be possible. 
Data on pasture land use and pasture degradation at physical unit is available. 

Ihe~_da@_9_C!J.1 b~ clE!riy~d. frnrn agl"if_i,1Hl!raj _r_e_sear~h Institu!.~~.:.._ . _ _ _ . __ . __ 
Economic data can be obtained from the national accounts from National 
Statistical Ofice,( NSO) and Monistry of Finance ( MOF), but require 
disaggregation. 

Physical data on forsetry operations were provided by the Forest Inventory 

Expedition and Forestry Bureau of EPA. 
Economic data is limited, requiring separation from agriculture, fishing and 
forestry totals. No data were obtained pertaining to non- forestry operations. 

1.5 Importance of Natural resources accounting for resources management 
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1.5 Importance of Natural resources accounting for resources management 

The main advantages for economic decision making in developing a set of 
environmental accounts are : 
i) in the process of conventional accounting existing data on the natural resource 

base of the economy are incomplete , and so where additional research, as 
resources accounting , is needed to complete the data, for complexity of decision 
making ; 

ii) the availability <.'if physical measures of the flows of environmental goods and 
services will enable economists to test the efficiency of current economic 
activities under different valuations of the natural resources used , and so to test 
the efficiency of the existing implicit valuations : 

iii) the process of ,;aluing unpriced resources to complete the monetarization· . of 
those accounts will provide Government with a basis on which to determine : 

- optimal taxes , changes or subsidies on the use of scarce natural resources ; 
appropriate shadow prices in the appraisal of resource - based public sector 
projects: 
the completion of the accounts will enable macroeconomic. decision 
makers: · 

to predict some of the main resource/ environmental implications of 
macroeconomic policy , and to take those implications into account in 

devising policy; 
- to record and respond to changes in the national stock of natural capital. 

Therefore our case study results will be used . for the policy making at central and 
local level on natural resources management, particularly for. determination of tax rate 

.· -for use of Natural resources, and for strategic environmental planning, with the attention 
on Natural resources degradation and depletion. 
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CHAPTER I I. MINERAL RESOURCES ACCOUNTING 

2.1 Overview 

Mineral resources exploitation is one of the maif!. branches of the national economy 
in Mongolia. 

The country has abundant mineral resources, like copper, iron, zmc and others. the 
exploitation of which is not too intensive in current conditions. 

Over 80 kinds of mineral resources have been found in Mongolia. At present over 600 
mining sites have been discovered. 

Table 2.1 
The reserves of Mineral resources in Mongolia 

Minerals. Deposits Resource 
Covered by this study Total reserves/ 

Exploitable 
Coal 200 125 bln ton/ 7.4 bin.th 
Copper 100 9 mln tn/ 5.1 mln.tn 

Gold 120 280 tn/ 167 tn 
Other items, which are not Total reserves 

covered by this study ··.J 

Tin 12 16 tho.ton 
Tungsten 20 220 tho.ton 
Zinc, lead 30 3.9 million.ton 
Silver 2 10.0 tho.ton 
Fluorspar 360 18 million.ton 
Phosphorus 20 2.4 billion.ton 
Iron 260 600 million.ton 
Uranium 100 1.4 million.ton 
Oil 10 3.5 bln barrel 

The ca~~studies_f_Q~_()QQ~f ,_ .~ocil,_. and_ golg r~1>_9ur~~~~cog_nting_h~ve .£Q_y_~J~d only 
exploitable resources, because they are most important exploitable mineral resources in 
the mining sector. In the future, natural oil and gas extraction can be also developed. 
Currently its exploitation is very small and mostly at the stage of geological survey or 
experimental production. 

The exhaustible resources accounting methodology is more straightforward, than the 
value of renewable natural resources , for the following reasons: 

- The creation of a physical balance of the resources is comparatively easy; 
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- Mining activities are concentrated in a few enterprises, for example copper 
mining is just one the Ergenet copper mining company; 

- Easy access to international price information for main metals, like gold, copper 
etc; 

- Mining resources accounting, like depletion of exhaustible resources, has been 
studied more than other natural resources elsewhere; 

· - The construction of physical accounting for copper, gold and coal resources was 
easy, only with some confidential procedures for gold resources stock and flow data. 

The data for coal and gold resources were collected from the National 
Committee on Mineral resources, which is under the MoAI. 

One of the specifics for Mongolia is that not all mineral resources have been 
studied: Therefore· case of gold and coal resources , annual net changes of resources are 
positive, due to more discoveries than extraction in a given year. 

Large number of copper discoveries in 1991 increase the closing stock in that and 
following years. In Erdenet copper also exists in several more resource areas, which are 
not yet fully geologically surveyed. Preliminarily estimates show that the existence of. 
metal in ore is relatively poor. 
In the case of Mongoia, mineral resources, such as copper, gold and coal are vitally 
important, as described in the first section of this report. · 

The methodology, which were used in our case studies have been discussed in 
several meetings and seminars. 

The mineral· resources accounting methodology was also discussed m the 
Ministry Council on 7 May 1999, arid was temporary approved for use. 

2.2 The methodology 

User cost method, which takes unit rent of the resources as a base for its discounted · 
value, defined valuation of mineral resources. The total rent (or economic value) of the 
resources m a given year stock is defined as : 

Rt = p * q - C( q) 

Where Rt - total rent, 
p - world market price per unit of resource extracted, 

q - quantity of extracted resources 
C(q) - cost of extracted resources, included depreciation of assets, nonnal return 

and excluding royalty; 

In the mineral resources accounting, as nonrenewable resources, the user cost is defined 
. as the difference between the value of opening stock and intermediate stock value, on 
the basis of net price and unit rent, which is defined as follows: 
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NET RENT= PRICE - AVERAGE TOTAL COST OF EXTRACTION 

NET PRICE = - NET GRANGE IN STOCK * NET UNIT RENT . 

NET RENT= INTERNATIONAL PRICE 
-A VERA GE TOT AL COST OF EXTRACTION 

Value of opening stock can be determined: 

T-1 Rt 
VSo=L 

t=O (1 + r) t 

Where r - interest rate, T - lifespan of the mining, which can be determined, as: 

T = S/qt 
Where S - proven resources of mining, 

qt - annual volume of resources extracted; 
(Rt, S, qt, Tare defined for each mining). 

Value of intermediate stock defined as value of opening stock, less tl:ian the value of 
changes in accounting period: 

T-2 Rt 
VSi=L 

t=O (1 + r) t 

User cost or value of resources changes in the accounting period are defined as: 

UC = VSo- VSi or 

T-1 Rt T-2 Rt Rt 
UC = L --------- - L -------- = ----------

-- _________ J~_Q_ __ (L-t__r)~_t=:Q__(l ±J.:)~ __ _(l+_r)1 
_ 

USER COST= NET PRICE* [(1/( l+INTEREST RATE)] 

Revaluation of stock changes are defined as: 
. . 

· [ (1 + r) t - 1 ] 
1 Rt = ---------------'- * Rt 

(1 + r)t 
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wrere 
Rt - revalued total rent in the accounting period, due to price, cost or other changes; 

2.3 Copper resources accounting 

2.3.l Physical accounting 

Physical accounting of Copper resources were developed by us during the case study 
trip to the Erdenet Copper Mining Company in June 1997. Future updated by resources 
changes data, which will be annually completed by MoAI. 

Table 2.2 
Copper resources physical accounting 

years Opening stock , ton !Discoveries Extract IN et Closing stock, tone 
"tone ion, lchange, 

tone tone 
1976· 4230800 0 0 4230800 
1977 4230800 

, 
789.9 -789.9 4230010.1 

1978' 4230010.1 4529.7 . -4529.7 4225480.4 
1979 4225480.4 33020.4 -33020.4 4192460 
1980 4192460 64828.4. ,.648i8.4 4127631.6 
1981 4127631.6 109923"9 -109924 4017707.7 
1982 . 4017707.7 ·145212 -145212. 3872495.7 
1983 3872495.7 154989 "-·. -154989 3717506.7 
1984 3717506.7 159684. -159684 3557822.7 
1985 3557822.7 154990 -154990 3402832.7 I 

1986 3402832.7 154067 -154067 3248765.7 
1987 3248765.7 149350.6 -149351 3099415.1 
1988 3099415.1 153384 -153384 2946031.1 
1989 2946031.1 156368 -156368 2789663.1 
1990 2789663.1 158361 . -158361 2631302.l 
1991 2631302.1 3368400 112307.4 -112307 5887394.7 
1992 5887394.7 135408 -135408 5751986.7 
1993 5751986.7 147935.7 -147936 5604051 
-1-9-9-4------- 560A05L --- --- -· -· .. . - --·------- --1-55603-- ~-I-S5603--- 5448448- -- --- -· - -- --

1995 5448448 157234.5 -157235 5291213.5 
1996 5291213.5 156284.8 -156285 5134928.7 
1997 5134928.7 193499 - 193499 4941430.0 
1998 . 4941430.0 193769 -193769 4747660 
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2.3.2 Monetray accounting 

In the analysis used international prices for copper and gold, for the period of 
1976-1998. 

In case of coal resources where used estimated delivery cost of coal to Mongolia, 
or estimated level of border price, for export of coal from Mongolia, which is accepted at 
level about US $ 20 per tone. 

The reduction of copper prices at international market in 1996-1998, have 
decreased monetary valuation of these resources depletion in that period. 

Table 2.3 
World market price for copper 

Years World market price beflator industrial World market price 
for copper GDP 1993 = 1.0 for copper in TUG 

Unit of measure US $ per ton coeffic. th. Tug/ tn 
1979 1853 0.0533 142.5 
1980 2033 0.0533 156.3 
1981 1678 0.053 129.8 
1982 1483 o_.056· 108.6 
1983 1591 0.0561 116.3 
1984 1382 0.0529 107.1 
1985 1481 .. ,0.0529 114.8 
1986 1373 0.0496 146.3 
1987 1770 0.0496 184.l 
1988 2268 0.0505 184. l 
1989 2846 0.0508 229.7 
1990 2661 0.0537 203.2 
1991 2338 0.094 621.8 

. 1992 2282 0.2757 331.1 
1993 1913 1 757.5 
1994 2307 1.6554 578.2 
1995 2931 2.2718 683.8 
1996 

·-
2290_ --·-o -· _2_,_009_5 -- -- - . - --___ 6_8-4.2 ___ --

1997 2276 2.9100 635.9 
1998 1654 - 3.2600 457.6 

Source: Market Research Institute ( 1998) 
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Table 2.4 
Unit cost for copper extraction 

Year Copper prod. Royalities Unit cost for Deflated unit 
cost copper cost for copper 

min. TUG min. TUG th. Tug/tn th. Tug/tn 
1979 198.8 10.5 197.7 
1980 261.8 6.8 128.4 
1981 436.3 6.5 122.8 
1982 464.5 5.1 91.1 
1983 483.7 4.7 85.l 
1984 482.2 4.6 87.8 
1985 447.5 4.2 81.1 
1986 484.5 4.6 93.2 
1987 478.6 4.5 91.8 
1988 477.5 4.5 89.3 
1989 41 I.8 3.8 75.4 
1990 433.5 4.0 74.9 
1991 666.6 34.6 8.1 86.4 
1992 2483.8 255.4 24.7 89.7 
1993 26653.3 3195.1 234.6 234.6 
1994 43451.8 4381.6 379.2 229.1 
1995 73431.0 6895.2 636.l 280.0 
1996 71511.8 5777.9 621.6 309.3 

· 1997 76890.0 5870.9 671.7 230.8 . 
1998 . 81245.4 6120.7 718.6 220.4 

Table 2.5 

Tlte net reiztfor unit of copper extracted 

years World market price Deflated unit cost Rent 
for copper 

--- -Th-:--TLJ<J-\th _____ --- ---- -Tlr.'fT:Jvtth ____________ -Til.TDGttlf- -- ·- - -. 
1979 142.5 197.8 -55.3 
1980 156.3 128.4 28.0 
1981 129.8 122.8 7.0 
1982 108.6 91.1 17.5 
1983 116.3 85.1 31.2 
1984 107.1 87.8 19.2 
1985 114.8 81.1 33.6 
1986 146.3 93.2 53.1 
1987 184.1 91.8 92.3 
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1988 184.l 89.3 94.8 
1989 229.7 75.4 154.2 
1990 203.2 74.9 128.2 
1991 621.8 86.4 535.4 
1992 331.1 89.7 241.3 
1993 757.5 234.6 522.9 
1994 578.2 229.1 349.2 
1995 683.8 280.0 403.8 

•. 

1996 684.9 309.3 375.5 
1997 635.9 230.9 405.0 
1998 457.6 220.4 237.2 

Table 2.5 

The User cost (UC) for copper 

Net price Reserves/ User cost, mln.TUG; 5% 
years 

' 
min Productio 

TUG n ratio 
1979 -1813 64.67011 -130.069 
1980 -769.278 37.5499 -57.9496 
1982 -2534.42 27.66788 -200.463 
1983 -4829.13 24.98562 -401.065 
1984 -3072.42 23.2804 -267.926 
1985 -5214.3 22.95518 -477.442 
1986 -3122.94 22.08671 -300.2406 
1987 -8141.07 21.75261 -821.835 
1988 -14537.2 20.2069 -1540.9 
1989 -24111.5 18.84037 -2683.53 
1990 -20307.7 17.61585 -2373.18 
1991 -60126.9 23.42946 -7377.83 
1992 -32676.4 43.47893 -4210.01 
1993 -77352.6 38.88167 -10464.4 
1994 -54343.3 36.01506 -7719.23 
-1-99-.?i---- -6J484.-1-- J4.0$-l-7J-- -9468.~2--- .. --- .. .. --- - -

1996 -58692 33.85623 -9191.48 
1997 -78374.8 26.53724 -12887.6 
1998 -45964 25.50161 -7936.03 

Source: Authors calculation 
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2.4 Coal resources accounting 

2.4.1 Importance of coal resources for Mongolia 

The coal mining industry in Mongolia has a key role in the economic 
development of the country. At present, coal accounts for close to 80 percent of total 
primary commercial energy use and has reached about 95 % in total solid fuel 
consumption. This tendency is likely to continue for at least the next 10-15 years. The 
country has abundant coal reserves, which some of them mined in open pits and supplied 
at cost well below those of potential imports. 

At present, there are 2 state coal mines, 13 joint stock companies and 
more than 50 small private coal mines. Coal mines of Mongolia can be classified into 
three types, the large coal mines (Baga nuur, Sivee ovoo, Sharyn gol) for supplying to 
the power plants, heat boilers, industry sector and so on in the Central Economic Region. 

Coal demand was 5.1 million tons in 1995 , and recorded its peak (7.6 million tons) 
in 1988 and has decreased by 2.5 milion tons. Coal demand forecast by main consumers 
and provinces until 2005 by Ministry of Infrastructure Development (MOID) shows a 
rise to about 7.4 million tons 2000, and 9,1 million tons in 2005. 

2.4.2 Physical accounting 

At present, more than 200 coal deposits and occurrences within 12 coal basins 
and 3 regions are known in Mongolia. All the coal deposits and occurrences are located 
relatively in all areas of the country , but most coal resources are concentrated in east, 
central and south areas. Currently about 50 coal deposits are prospected and explored, 32 
of them are under operation. 

According to the latest report by Institute of Geology and Mineral Resources in 1993 , 
total geological coal resources of the country are estimated at 152,2 billion tons, 
including about 7-8 billion tones which exploitable. 

OPENING STOCK+ growth - extraction -destruction =CLOSING STOCK 

In case of non- renewable resources: OPENING STOCK - extraction = intermediate 
stock+ discoveries +revisions = CLOSING STOCK 

Physical accounts of coal resources cover all coal mines in Mongolia, which are 
currently under the exploitation. Net changes of physical resources in most years are 
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positive due to the large number of discoveries rather than extraction in each year. 
Therefore under the net price calculation we have multiplied net rent not by the 
resources net change but by the annual extraction volume, as intermediate stock 
changes. This methodology is used for other nonrenewable resources. 

Table 2.6 

Coal resources physical accounting 

Opening Discover- Extraction Net Closing 
stock ies change stock 

Mln.tn Mln.tn Mln.tn Mln.tn Mln.tn 
1976 1739.9 354.3 1.32 352.98 2092.88 
1977 2092.88 17.3 1.93 15.37 2108.25 
1978 2108.25 545 3.665 541.335 2649.585 
1979 2649.585 46.6 3.966 42.634 2692.219 
1980 2692.219 27.3 4.559 22.741 2714.96 
1981 2714.96 21.9 4.3 17.6 2732.56 
1982 2732.56 59.4 4.821 54.579 2787.139 
1983 2787.139 587.7 4.969 582.731 3369.87 
1984 3369.87 475.3 5.334 469.966 3839.836 
1985 3839.836 22.6 6.303 16.297 3856.133 
1986 3856.133 1.186 5.744 -4.558 3851.575 
1987 3851.575 0 7.2 -7.2 3844.375 
1988 3844.375 0.419 7.642 -7.223 3837.152 
1989 3837.152 106.7 7.843 98.857 3936.009 
1990 3936.009 0 7.157 -7.157 3928.852 
1991 3928.852 0 7.037 -7.037 3921.815 
1992 3921.815 166.7 6.247 160.453 4082.268 
1993 4082.268 . 1780.85 5.617 1775.233 5857.501 
1994 5857.501 1575.97 5.158 1570.812 7428.313 
1995 7428.313 0.29 5.019 -4.729 7423.584 
1996 7423.584 5.019 -5.019 7418.565 
1997 7418.565 4.924 -4.924 7413.641 
1998 7413.641 4.698 -4.698 7408.943 

Source: Coal mining department, MI 
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2.4.3 Monetary accounting of coal resources 

The price of coal, as a main source for energy production in the country was for 
a long time controlled and established by the Government. The energy sector was last in 
the country where price was liberalized in the end of 1996. Coal extraction in the 
country was mainly developed for domestic consumption for source of energy 
production and heating. Export of coal resources was just about 2-3 per cent of total 
annual production. 

Most of Mongolian coal reserves are brown coal, and particularly extracted for 
the domestic use. Therefore in the price calculation, the study team has used shadow 
prices for unit coal, as a price for delivering coal to Mongolia from nearest world market, 
if the country coal resources will be "scarce". This amount of delivery cost ( US$ 20 ) 
was assessed by " Energy and Coal pricing study project" in Mongolia, which was 
developed by the International Economic Energy Consultants I IEECI under the World 
Bank support in 1994. 

Bolder pricing is a form of regulated pricing, in which mines price their caol at a 
level which is related either to the price, which the same coal would receive if sold 
abroad, or the price for the same grade of coal imported by the customer. The rationale 
for this is that the mine should not be required to sell coal at a price lower than it could 
obtain by exporting the coal nor should any customer be required to purchase coal at a 
price higher than they would pay if importing the coal. 

With respect to exporting, the nearest customers for the coal would be power 
stations in southern Siberia located close to the existing railway. These stations would 
have to be designed to bum sub-bituminous coal similar to Mongolian grades and 
although these do exist, they are not numerous and depend largely upon relatively local 
deposits. These deposits will be accessed by surface mines whose operating costs will be 
, in principle, little different to those of the Mongolian mines. This, export parity price 
will be close to the operating cost of the Mongolian surface mines minus the differential 
transport cost between be moving the coal from Mongolia or from local Russian mines. 
One might expect those comparable costs for Mongolian trade would be $15-20/tonne. 

This means that imported coal would cost at least $25-30/tonne delivered to 
Ulaanbaatar, assuming that some low-cost coals could be found in either Russia or China 
comparable to domestic coal. Similarly, the net back to local mines after transport cost 
had been deducted would clearly be very small, if not negative. 

It would be useful for Mongolian energy administrators to be aware of the value 
of domestic coal relative to foreign supply and some part of the overall supply could be 
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opened up to imports. As export parity prices are likely to be below mine operating costs 
and therefore not really relevant to practical pricing, it is import prices, which are of the 
most interest as, in certain situations, it is possible that imports could be cheaper than 
local supply. In such cases, import parity would provide a practical cap for the pricing of 
local coal and a useful incentive to lower production costs. Import parity provides the 
cheapest fuel substitution and therefore represents the " opportunity cost" of Mongolian 
coal. 

Table 2.7 
Cost and price calculation for coal 

Year Deflator Exchange Estimated Average Deflated Unit rent 
industrial rate for 1 delivery coal Production average 

GDP USD price to cost of coal production 
199~=1.0 Mongolia cost of coal 

coeffic. TUG TUG\tn TUG\tn TUG\tn TUG\tn 
1976 0.0533 2.9975 1125 24 444 681 
1977 0.0533 2.9975 1125 25 464 661 
1978 0.0533 2.9975 1125 27 502 623 
1979 0.0533 2.9975 1125 29 535 590 
1980 0.0533 2.9975 1125 31 589 536 
1981 0.053 2.9975 1131 30 574 557 
1982 0.056 2.9975 1071 33 596 474 
1983 0.0561 2.9975 1069 34 597 471 
1984 0.0529 2.9975 1133 35 666 467 
1985 0.0529 2.9975 1133 36 673 461 
1986 0.0515 2.9975 1164 44 855 309 
1987 0.0496 2.9975 1209 45 910 299 
1988 0.0505 2.9975 1187 44 877 310 
1989 0.0508 2.9975 1180 49 973 207 
1990 0.0537 4.1 1527 60 1115 412 
1991 0.094 25 5319 112 1194 4125 
1992 0.2757 40 2902 361 1311 1591 
1993 1 396 7920 2029 2029 5891 
1994 1.6554 415 5014 3560 2151 2863 
1995 2.2718 530 4666 4421 1946 2720 
1996 2.0095 601 5982 6211 3091 2891 
1997 2.91 813 5588 6531 2244 3343 
1998 3.26 902 5534 7655 2348 3186 

Source: Price - Energy/ Coal pricing study International economic energy consultants 
( 1994) Cost-Authors calculation 
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Delivery cost for 1 ton coal for Mongolia is estimated at US $ 20. This is a price, 
Mongolia will pay , if it becomes necessary to import coal from abroad due to exhausting 
its coal resources. 

Table 2.8 
User cost for coal 

Year Unit Net Net price, Reserve/prod User cost 
rent Extraction uction 1/(1 +r)1 (r=5%) 

ratio 
TUG/tn Mln .tn Mln.TUG Coeffic. Coeffic. Mln.TUG 

1976 681 1.32 899.2 1318.106 0.00008 0.07 
1977 661 1.93 1275.3 1084.394 0.00008 0.10 
1978 623 3.665 2283.4 575.2387 0.00009 0.20 
1979 590 3.966 2340.1 668.0749 0.00009 0.21 
1980 536 4.559 2441.7 590.5284 0.00009 0.23 
1981 557 4.3 2394.0 631.386 0.00010 0.24 
1982 474 4.821 2287.3 566.8036 0.00010 0.24 
1983 471 4.969 2342.1 560.9054 0.00011 0.26 
1984 467 5.334 2490.4 631.7717 0.00011 0.29 
1985 461 6.303 2903.8 609.2077 0.00012 0.35 
1986 309 5.744 1774.3 671.3323 0.00013 0.22 
1987 299 7.2 2153.9 534.941 0.00013 0.29 
1988 310 7.642 2368.7 503.0588. 0.00014 0.33 
1989 207 7.843 1624.4 489.2454 0.00015 0.24 
1990 412 7.157 2949.5 549.9524 0.00015 0.45 
1991 4125 7,037 29025.5 558.3135 0.00016 4.68 
1992 1591 6.247 9936.4 627.7917 0.00017 1.68 
1993 5891 5.617 33087.2 726.7702 0.00018 5.88 
1994 2863 5.158 14769.0 1135.615 0.00019 2.75 
1995 2720 5.019 13650.9 1480.038 0.00018 2.42 
1996 2891 5.019 14509.6 1479.096 0.00020 2.84 

1997 3343 4.924 16463.1 1506.614 0.00018 3.04 
1998 3186 4.698 14966.0 1578.042 0.00020 2.92 
Source: Authors estimation 
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Use cost for calculated by the annual volume of coal extraction, same as gold 
extraction, because discovery of resources is a transfer of proven resources to the 
economic resources, and extraction of nonrenewable resources mean as resources 
changes for renewable resources. 

Chapter II 
32 



"Economic Valuation and Natural Resources Accounting. Mongolia": Final Technical Report 

2 . 5 Gold resources accounting 

2.5.1 Physical accounting 

Net change in Gold resources physical accounts is defined by the difference between 
extraction and discoveries, as Intermediate stock changes. But the depletion value or the 
net price changes are calculated only by resources changes caused by extraction, same as 
other nonrenewable mineral resources. 

The life span of mining is accounted on the base of average gold extraction projected for 
the near future. 

Table 2.9 
Gold resources physical accounting 

Years Opening stock, kg Extraction Discoveries Net change Closing stock, kg 

1976 25869 451 1275 -451 26693 
1977 26693 471 1232 -471 27454 
1978 27454 454 2518 -454 29518 
1979 29518 565 2166 -565 31119 
1980 31119 538 2305 -538 32886 
1981 32886 444 806 -444 33248 
1982 33248 341 1670 -341 34577 
1983 34577 235 1246 -235 35588 
1984 35588 573 96 -573 35111 
1985 35111 793 3627 -793 37945 
1986 37945 821 328 -821 37452 
1987 37452 900 298 -900 36850 
1988 36850 1038 25212 -1038 61024 
1989 61024 1148 2518 -1148 62394 
1990 62394 811 4370 -811 65953 
1991 65953 791 25287 -791 90449 
1992 90449 775 18298 -775 107972 
1993 107972 1117 26747 -1117 133602 
1994 133602 1747 16949 -1747 148804 
1995 148804 4051 20430 -4051 165183 
1996 165183 5169 5503 -5169 165517 
1997 165517 8451 10100 -8451 167166 
1998 167166 9531 2309 -9531 159944 

Source: Mining Department, MAI 
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2 . 5. 2 Monetary accounting 

The price data of gold for the period of 1989_-_12_26 __ a_c;cepted by London metal exchange 
for 99.5 refined gold metal. 

Due to the absence of price data for the period of 1976-1988 the gold prices for that 
period have been averaged according to the prices in 1989-1996. 

Table 2.10 
Gold price calculation 

Year Word market Deflator Exchange rate Deflated word 
price for gold industrial GDP for 1 USD market price for 

1993=1 gold 
USD\oun coeffic TUG TUG\g 

1976 381.43 0.0533 2.99 689.74 
1977 381.43 0.0533 2.99 689.74 
1978 381.43 0.0533 2.99 689.74 
1979 381.43 0.0533 2.99 689.74 
1980 381.43 0.0533 2.99 689.74 
1981 381.43 0.0533 2.99 693.64 
1982 381.43 0.056 4.1 897.94 
1983 381.43 0.0561 4.1 896.34 
1984 381.43 0.0529 4.1 950.56 
1985 381.43 0.0529 4.1 950.56 
1986 381.43 0.0515 6 1428.88 
1987 381.43 0.0496 7 1730.89 
1988 381.43 0.0505 8 1942.91 
1989 381.43 0.0508 8 1931.43 
1990 383.47 0.0537 8 1836.9 
1991 364.61 0.094 25 3118.03 
1992 343.73 0.2757 40 1603.54 
1993 359.84 1 396 4581.88 
1994 384.01 1.6554 415 3095.47 
1995 383.72 2.2718 530 2878.45 
1996 397.04 2.0095 601 3818.21 
1997 331 2.9100 813 2973.48 
1998 294 3.2600 902 2615.62 

Source: Market Research Institute and authors calculation 
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The cost of gold extraction and refining consists of the two parts. The first part is the 
average production cost of gold extraction by Gold mining companies for the period of 
1976-1996. In the detailed cost calcul_atioQ, is considered the direct cost of extraction in 
Tolgoit and Burkhant gold mining for the period of 1976-1996, and normative return of 
capital was added and resources use payment or royalty was deducted. The second part 
of the cost is the Mongolian Bank's cost for refining of gold abroad. For example in the 
period of 1976-1984 Mongol Bank sent gold to refine in theUSSR, in 1984- 1990 111 

UK, and from 1990 in Japan . The refining cost consist of: cost of transportation, 
refining and insurance cost. 

Table 2.11 
Unit rent/or gold extraction 

Year Deflated word Deflated Net price 
market price average 
for gold production 

cost of gold 
TUG\g TUG\g TUG\g 

1976 689.74 532.27 157.46 
1977 689.74 556.81 132.92 
1978 689.74 602.07 87.66 
1979 689.74 641.66 48.07 
1980 689.74 661.99 27.74 
1981 693.64 666.61 27.03 
1982 - 897.94 651.02 246.92 
1983 896.34 652.56 243.78 
1984 950.56 731.59 218.97 
1985 950.56 807.07 143.48 
1986 1428.88 1026.21 402.67 
1987 1730.89 1091.41 639.48 
1988 1942.91 1052.61 890.3 
1989 1931.43 1167.6 763.83 
1990 1836.9 1183.41 653.49 
1991 3118.03 1316.79 1801.23 
1992 1603.54 1338.68 264.85 
1993 4581.88 3184.7 1397.18 
1994 3095.47 2198.2 897.26 
1995 2878.45 1990.38 888.07 
1996 3818.21 3147.48 670.72 
1997 2973.48 504.91 

2468.57 
1998 2615.62 2116.73 

498.89 
Source: Authors calculation 
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Table 2.12 

User cost for gold resources 

Net changi Netchangi Net rentJ Net price,thm Net price by < Deplet User cost, f 
1976 -451 824 157.47 -71018.1 129753.8 0.038 -2698.7 
1977 -471 761 132.92 -62607.6 101155.8 0.04 -2504.3 
1978 -454 2064 87.66 -39798.6 180934.4 0.042 -1671.5 
1979 -565 1601 48.07 -27161.9 76966.6 0.044 -1195.1 
1980 -538 1767 27.75 -14927.2 49026.6 0.046 -686.7 
1981 -444 362 27.03 -12003.1 9786.3 0.049 -588.2 
1982 -341 1329 246.93 -84201.6 328164.0 0.051 -4294.3 
1983 -235 1011 243.78 -57288.9 246464.1 0.054 -3093.6 
1984 -573 -477 218.97 -125472.2 -104450.7 0.056 -7026.4 
1985 -793 2834 143.49 -113785.9 406644.6 0.059 -6713.4 
1986 -821 -493 402.67 -330595.9 -198518.6 0.062 -20496.9 
1987 -900 -602 639.48 -575534.7 -384968.7 0.065 -37409.8 
1988 -1038 24174 890.30 -924132.9 21522146.4 0.068 -62841.0 
1989 -1148 1370 763.83 -876879.8 1046450.7 0.072 -63135.3 
1990 -811 3559 653.49 -529980.4 2325770.8 0.075 -39748.5 
1991 -791 24496 1801.24 -1424778.3 44123096.8 0.079 -112557.5 
1992 -775 17523 264.85 -205261.7 4641033.4 0.083 -17036.7 
1993 -1117 25630 1397.19 -1560656.0 35809860.0 0.087 -135777.1 
1994 -1747 15202 897.27 -1567525.0 13640249.5 0.092 -144212.3 
1995 -4051 16379 888.08 -3597600.3 14545814.8 0.096 -345369.6 
1996 -5169 334 670.73 -3466990.0 224023.0 0.101 -350166.0 
1997 -8451 1649 504.91 -4267033.8 832604.3 0.1009 -430753.7 
1998 -9531 1540 498.89 -4754929.9 768292.1 0.1009 -480006.4 

Source: Authors calculation 

/' 
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CHAPTER III FOREST AND PASTURE RESOURCES ACCOUNTING 

3.1 Overview 

Mongolia is a traditional agriculture country , dominated by pastural herdsman and is 
also a forest deficit nation in ecological, economic and social terms. The causes of 
deforestation are forest and steppe fire, insects and grazing of animals. Another reason 
is also the demand for timber consumption. 

The natural regeneration of Mongolian forests is slow, due to the Central Asian harsh 
continental climate and fires and insects. The forests in Mongolia play an important role 
in the maintenance of naturally balanced water conditions in rivers and streams, in the 
prevention of soil deterioration, in the control of green house gasses, in the reduction of 
harmful emissions and in the preservation of the permafrost . 

3.2 Forest resources accounting 

Forest resources accounting and valuation methodology is similar to the mineral 
resources accounts, but renewable resources intermediate stock will depend also on 
annual growth and closing stock, and from stock changes due to fire and insects. 

3.2.1 Physical accounting 

The total forest area of Mongolia is 17.5 million ha or 11.2 percent of the total 
land area. The area of potentially exploitable forest is estimated to be between 5 and 
6 million ha. The total growing stock is 1.27 billion cubic meters and the exploitable 
volume is about 300 million cubic meters. The average tree size in exploitable forests 
varies between 0.45 and 0.58 cubic meters . 

The main species of commercial forest in Mongolia are larch and pine. Timber resources of 
larch consists of about 77.2 %, and resources pine trees about 5.3 % of total forest 
resources. 

The total amount of timber resources in Mongolian forests in 1976 was about 1 276.5 mln 

m3. According to species, the amounts are: Siberian Larch 971. 6 min m3 , Siberian Pine 

70 min m3 , Cedar 161 min m3 , Siberian Spruce 3.6 min m3 , Siberian Fir 0.4 mln m3 , 

Birch 66 min. m3 , Aspen 1 .5 min m3 , Poplar 1.1 I min m3 and Willow 0.2 min m3 . 

Physical accounting by area is defined as: 
OPENING STOCK 

+ quantity of reforestation 
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- quantity harvested 
- quantity destroyed by deforestation 

reductions in area due to fire/insects 
- =CLOSING STOCK 

Physical accounting of total forest resources by area are shown in Table 3 .1. 

Physical accounting by stock is defined as: 

OPENING STOCK - quantity harvested 
+ timber growth 

- quantity destroyed by deforestation 
- reductions in stock due to fire I insects 

=CLOSING STOCK 
Physical accounting of total forest resources by volume is shown in Table 3.2. 

The physical account of the forest resources was calculated for two types: total forest 

resources physical accounts, and commercial forest resources physical accounts. The 
natural growth rate averaged by main species (larch and pine) and reforestation data 
included in physical accounts only by area measure. 

Physical accounting of commercial forest resources by area and by volume are shown in 
Table 3.3 and Table 3.4. 

3.2.2 Monetary accounting 

Detailed explanation of price, cost and unit rent calculation for forest resources 
accounting are explained below. This methodology is similar for other resources, which 
have been covered by this study. 

i) price calculation 

The world market price for roundwood were collected from The Market Research 

Institute in Ulaanbaatar, for the period of 1976-1998. 

International market prices have been deflated for all the years of the study, using 
Industrial GDP deflator, adjusted to 1993, and real exchange rates of national 

currency to the USD. 
Deflated international price for timber is shown in Table 3.5 
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Table 3.5 

International market price for timber 

Year World market price Deflator industrial Deflated intemat. 
for GDP 1993 = 1.0 pnce 

round wood of timber 
USD\cu.m coeffic TUG\cu.m 

1976 42.56 0.0533 2393.50 
1977 48.3 0.0533 2716.30 
1978 76.2 0.0533 4285.35 
1979 80.9 0.0533 4549.68 
1980 88.25 0.0533 4963.03 
1981 86 0.053 4863.87 
1982 80.4 0.056 4303.55 
1983 60.4 0.0561 3221.91 
1984 59 0.0529 3343.15 
1985 58.8 0.0529 3331.81 
1986 60.4 0.0515 3515.51 
1987 61.2 0.0496 3698.53 
1988 62.4 0.0505 3703.84 
1989 65.6 0.0508 3870.79 
1990 62 0.0537 4733.71 
1991 63.2 0.094 16808.51 
1992 63.8 0.2757 9256.44 
1993 64 1 25344 
1994 64.3 1.6554 16119.67 
1995 65 2.2718 15164.19 
1996 65.6 2.0095 19619.61 
1997 66.8 2.9100 18662.68 
1998 67.5 3,2600 18676.38 

Source: International price list 

ii) cost calculation 

For all years of the study we have calculated the deflated average cost for round wood 
production for the year 1996 as follows: 
The unit production cost of 1 m3 timber resources exploitation in 1996 is equal: 
1 m3 timber = 0.38 limber + 0.62 fuel wood, having the 
unit production cost of21 833 TUG + 1498 TUG. 
average unit production cost 8296 TUG+ 928 TUG= 9224 TUG 
of which stumpage price is equal: 
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1 m3 timber= 0.6 round wood + 0.4 fuel wood 
810x0.6=486 0.4x252=101 

486 + 101 = 587 TUG. 
The unit production cost 1 m3 timber without stumpage prices is 9224 - 587 = 8637 

TUG. 
The normative rate of return in the forestry sector is 22 % of production cost or equal 
to 

8637 x 0.22 = 1900 TUG 
The unit production cost with a normative rate of return equal to: 

8637 + 1900 = 10537 TUG 

Table 3.6 
Unit cost calculation/or timber production 

Year Deflator industrial Average Deflated average 
GDP 1993 = 1.0 Production cost of production cost of 

timber timber 
coeffic TUG\ cu.m TUG\cu.m 

1976 0.0533 70.5 1322.7 
1977 0.0533 86.7 1626.6 
1978 0.0533 88.7 1665.6 
1979 0.0533 89.8 1686.4 
1980 0.0533 89.5 1680.2 
1981 0.053 89.2 1683.3 
1982 0.056 66.1 1181.6 
1983 0.0561 94.3 1681.6 
1984 0.0529 89.0 1683.l 

1985 0.0529 98.5 1862.7 

1986 0.0515 93.4 1815.3 

1987 0.0496 102.5 2068.3 

1988 0.0505 109.6 2170.3 

1989 0.0508 151.9 2991.5 

1990 0.0537 21906 4090.0 

1991 0.094 348.4 3707.2 

1992 0.2757 1366.0 4954.7 

1993 1 2553.4 2453.4 

1994 1.6554 7832.0 4731.2 

1995 2.2718 10540 4631.2 

1996 2.0095 10537 5243.5 

1997 2.9100 14895 5118.56 

1998 3.2600 17390 5334.35 
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In accounting for forest resources, it is important to determine the net value-added from 
the resource. The return to this factor of production is economic rent. It is also important 
to distinguish the value added from the resource from that value added associated with 
the physical ( man-made) capital used_to extract the resource. The value added from the 
resource is defined as the net revenue from the resource less all factor payments 
including a normal return to capital. That is, the value of the natural resource stock is the 
discounted present value of the net revenue. 
Total net price or total rent for resources in the beginning of the year defined: 
The total rent for forest resources in the beginning of the year can be defined as: 

Where 
Rt = p*H - C(h) 

p - world market price per m3 of resources harvested 
H - volume of timber harvest; 
C( q) - cost of harvesting ( logging, hauling, transportation and processing 

production of limber and rounwood ), including depreciation of assets and normal return 
of rate , excluded the stumpage price; 

Value of the resources at the beginning of the accounting period are defined as: 
Rt 

Vso =:2: --------
(1 + r) 1 

Were T - cutting cycle; 
Intermediate cost of resources: 

Rt Rt 
VSi = Vso- :2: --------- * g·- :2: --------- * H +/-

(1+r)1 CI+rY 

Rt Rt 
+/- :2: * L- :2: --------- * D 

(1 + r)t CI+rY 

Where: g - annual growth in commercial forests, 
D - deforestation due to other economic activity, 
L- timber of transferred land 

r- discount rate ( for initial case studies planning : on forest resources 2-3 
%, for mining -8% , and agriculture 5 % , in average 5 % ) 

Forest land use value by non-timber benefits can be defined as: 
L = +/- Ufr +/- Uws +/- Uot =Rt' * L 

Where 
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L- value of transferred land or forest land use value by non-timber forest 
resources benefits 

Rt' - total value of non-timber benefits 
Ufr - non-timber mate_riaLproducts value 

Uws - watershed protection value 
Uot - value of other benefits of forest resources use , which are not valued in 

conventional national accounts 
Ufr - use of fruits and other non timber material products will defined by their market 
pnces; 
Uws - the changes of volume and prices of agriculture outputs by market prices; 
Uot - changes in the value by using other benefits of forest resources; 

User cost of the accounting period will be: 
UC= VSi - VSo 

Closing stock of forest resources will 
SC= So - H+/- L - D - F 

F - area of forest damaged or destroyed by forest fire and insects 

Rt = p*q - C(q) 
Value of the resources in the beginning of the accounting period are defined as: 

T-1 Rt 
V so = 2: ---------

t=O (I+ r)t 
Where T - cutting cycle; 

t- time until to cutting cycle 

Intermediate cost of resources: 

T-1 Rt T-1 Rt 
VSo = 2: --------- * gi - 2: --------- * H -

t=O ( 1+ r) t t=O (I+ d 

T=O Rt 
- 2: --------- * D 

t=O (I +r)t 

Where: g - growth, 
H - harvest, 

D - timber deforested land, 

Net rent = Market PRICE - AVERAGE TOTAL COST OF EXTRACTION 
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User cost in each year was equal to: 

UC= VSi - VSo 

USER COST IN NEXT PERIOD= USER COST IN CURRENT PERIOD * (1 + 
INTEREST RA TE) 

Table3.7 
User cost calculation for forest resources 

Net change', Net rent, Net pnce, 1000 depletion User cost,, 
1000 m3 cu.m\ TUG TUG factor mln.TUG 

1976 -1328.3 1070.799 -845106 0.002866 -4.07651 
1977 -1988.8 1089.667 -1210246 0.003009 -6.52166 
1978 -3442 2619.69 -3370878 0.00316 -28.492 
1979 -1805.8 2863.185 -4249554 0.003318 -17.1542 
1980 -1795.7 3282.815 -4574846 0.003484 -20.5363 
1981 -1732.7 3180.488 -4881597 0.003658 -20.158 
1982 -2666 3121.872 -6782319 0.003841 -31.9665 
1983 -1106.2 1540.296 -1147799 0.004033 -6.87143 
1984 -1143 1659.995 -1071809 0.004234 -8.03437 
1985 -952. 7 1469.024 -1115971 0.004446 -6.22261 
1986 -1045.9 1700.151 -1358826 0.004668 -8.30146 
1987 -1191.3 1630.13 -1175370 0.004902 -9.5194 

1988 -593.6 1533.528 -619863 0.005147 -4.68534 

1989 -681.4 879.2028 -347619 0.005404 -3.2377 
1990 -315.4 643.671 -14120.8 0.005675 -1.15202 

1991 183.7 13101.3 6480008 0.005958 14.33993 

1992 -464.4 4301.728 2132622 0.006256 -12.4982 

1993 -81.8 22890.53 11648972 0.006569 -12.3002 
1994 180.8 11388.46 6853362 0.006897 14.20218 

1995 518.7 10524.69 7883651 0.007242 39.53725 
1996 -831.9 14376.01 6424018 0.007604 -90.9452 

1997 -147.3 13544.12 -1995049 0.008012 -15.9843 

1998 -21.5 13342 -286853 0.008409 -2.412 
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3.3 Pasture land resources accounting 

3.3.1 Specifics_l:ll!!i physical accounts of pasture degradation 

Mongolia is a largely pastoral agricultural country, and with the privatization of 
livestock in 1991 it remains an important sector of the Mongolian economy. 

Pasture lands resources accounting is a specific topic of these case studies. The main 
reasons are: 

i) Most of the productive rangeland in Eastern Mongolia is not used as pasture due 
to the limited number of livestock in this region. In the Central, Western and 
Southern regions, head of livestock exceeds the estimated pasture capacity; 

ii) Lack of cost and price data for agriculture production from 1991, when the all 
state farms and collective units were privatized. 

iii) Existing level of pasture land degradation is also impacted by natural sources 
such as desertification, climate change, and drought. But separate exact physical 
data is not available. 

iv) The methodology of pasture land accounting has been less studied than the 
accounting of other natural resources, such as mining, and forestry resources. 

During this work study period we have proposed two methods of pasture agriculture 
accounting, such as: 
a) The reduction of net rent in the agricultural sector. 
b) The demand for additional fodder in heavily overgrazed regions 

After several discussions among the research team, and some attempts to use both 
methods, we have decided to use the second method to value pasture land degradation, 
using the additional costs for supplying additional fodder for the extra level of livestock 
in overgrazed regions. 

Mongolia is a country with a large pa~toral agricultural based economy. According to 
the statistics, at the end of 1998, head of livestock reached 32.9 million. This is 8.3 
million or 33.6 % more than 1989, when the country was in transition from a centrally 
planned to a market economy. 
The main objective of current pastureland use policy is to improve legislation and the 

economic and social aspects of land management during this transition period. 

Average yields of 1 ha of pasture land during the summer-autumn time accounts 
for 38 kg, in winter-spring time it amounts to 22 kg and the annual average is 29kg. 
According to the latest survey, the degraded land amounts to 121. 7 mln hectares, of 
which 91. 7 mln ha was degraded by wind and water erosion, 21.1 mln ha - by water 
erosion, 1.0 
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Table 3.8 
Head of livestock in 1996-1998, Thous. Head 

- ---·- - . --·- ----
' 

Types of Coefficient for 1996 1997 1998 
livestock transfer to SU 

Actual Total Actual Total SU Actual Total SU 
number SU number number 

Camel 5 357.9 1790 355.1 1776 356.4 1782 
Horse 6 2770.5 16623 2891 17348 3057.2 18343.2 
cattle 6 3476.3 20858 ">3612 21670 3722.5 22335 
Sheep 1 13560.6 13561 14149 14149 14682.1 14682.1 
Goat 0.9 9134.8 8221 10257 9231 11052 9946.8 
Total 29300.1 61052 31264 64174 32870.2 67089.1 

Note: SU- Sheep unit 

mln ha - by agriculture and related human activities and 7.9 mln ha was deserted. 
Pasture land degradation, erosion of the cropland and unsustainable use of forest and 
water resources intensifed the desertification. 

During the last 40 years the total land area covered by sand has increased by 8. 7% or 
3 8000 hectare. 
Existing sand covered area in the Gobi region increased by about 3360 square km or 
88%, and in Khangai region by 460 square km or 12 % of the total by country level. 

The expanding of sand covered area and degradation of pastureland influences water 
resources degradation in rivers and lakes, and distortion of land area around settlements, 
decreasing vegetation growth and migration of wild animals, and living condition of the 
local people. 

3.3.2 Physical accounting 

The pasture land resources accounting was different than the forest and mineral 
resources accounting methodology. 

Measuring of overgrazing was created on the basis of comparing current levels of 
grazing pressure with an ecological optimal level of grazing pressure. 

Economic overgrazing takes place, if: ( Ge I Go)- 1 > 0 
Where: 

Ge - current level of grazing pressure 
Go - optimal level of grazing pressure 
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and ecological overgrazing was defined as: Ge I Gm - 1 > 0 

The difference of current and optimal level of grazing pressure defined the additional 
demand for fodder ( DF) which increased with the exceeded level of grazing pressure. 

DF= Go-Ge 

Go and Ge were calculated by each aimak ( administration unit of Mongolia, as 
province), in the converted to SU measure. 

An adjustment to account for pasture degradation represents one of the most 
challenging issues of the current exercise. Livestock overgrazing is suspected in several 
areas of the country and the problem is thought to be particularly severe on land adjacent 
to urban centers, following herd privatization. 

Table 3.9 
Pasture capacity in selected aimaks 

( in Thousand SU) 

Year Arkhangai Uvorkhangai Hovd Uvs Ulaanbaatar Total 

1976 2938 3005 2380.4 2158.1 16.3 10497.8 
1977 2936.7 2987.9 2380.4 2157 16.3 10478.4 
1978 2930.3 2989 2380.4 2157.1 27.9 10484.8 
1979 2924.2 2991.1 2380.4 2155.l 29.2 10479.9 
1980 2923.8 2990.9 2380.4 2155.1 29.2 10479.4 
1981 2919.8 2990.9 2380.4 4256 29.2 12576.3 
1982 2917.7 2991.1 2395.1 2155.l 29.2 10488.2 
1983 2912 2990.7 2395.1 2155.4 29.2 10482.5 
1984 2911.7 2990.7 2395.1 2155.5 29.2 10482.1 
1985 2913.2 2987.6 2395.l 2156.5 29.2 10481.6 
1986 2913.4 2988.9 2163.6 2159.3 29.2 10254.3 
1987 2913.8 2988.9 2136.4 2159.3 29.2 10227.6 
1988 2913.2 2988.9 2136.4 2159.3 29.2 10226.9 
1989 2913.2 2988.9 2136.4 2159.3 24 10221.8 
1990 2913.2 2988.9 2136.4 2159.3 24 10221.8 
1991 2913.2 2988.9 2136.4 2159.3 24 10221.8 
1992 2913.2 2988.9 2136.4 2159.2 24 10221.8 
1993 2913.2 2970.9 2116.8 2068.4 24 10093.3 
1994 2913.2 2970.9 2116.8 2068.4 24 10093.3 
1995 2913.2 2970.9 2116.8 2068.4 125.3 10194.6 
1996 2913.2 2970.9 2116.8 2068.4 125.3 10194.6 
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Due to the increase of head of livestock after privatization (from 1992) the level of 
overgrazing and degradation of pasture becomes a major socio-environmental problem 
in the country. 

Physical accounts covered pasture land resources and the changes by area and actual 
number of livestock in each aimak. We have also calculated existing pasture pressure 
through the number of livestock per given area and the ecological pasture capacity, in 
terms of fodder biomass. Exceeded pasture capacity was calculated by the aimaks. 
Some airnaks are actually under high pasture pressure. They are: Arkhangai, 
Uvurkhangai, Bulgan aimaks and Ulaanbaatar city in Central region, and Khovd, Uvs, 
and Baian-Ulgii aimaks in the Western region, and Central Gobi aimak in the Gobi 
region. _ 

Total pasture capacity in 1996 was about 61 mln. SU, and exceeded pasture pressure 
by particular aimaks by about 10.2 min.SU. With the accounting of unused pasture in 
other regions (mostly in Eastern and Khangai regions) total exceeded pasture pressure is 
about 1.1 mln.SU. 

Table 3.10 
Number of livestock exceeded pasture capacity 

(in thous. SU) 

1976 1980 1985 1990 
Arkhangai 713.7 607.9 413.2 1019.6 
Bajan-Ulgii -90.8 -86.6 181.7 398.9 
Bulgan -157.7 188.8 269.5 496.4 
Dundgobi 380.6 16.9 170.8 247.2 
Zabkhan -790.5 -907.1 -1039.8 -213.2 
Uvorkhangai 985.3 963.2 424.3 1140.8 
Tov -29 -1174 -1006.1 -216.9 
Uvs 443.7 533.9 650.8 1133.2 
Khovd 428.3 221.4 178.6 854.2 
Ulaanbaatar 230.2 487.4 488.4 313.4 
Source: Dr.Ts.Tsrenbaljir, Geoecological Research Institute, 1997 

Table 3.11 

Demand for additional fodder 

Year Overgrazing by Overgrazing Total Additional 
SU in selected in other overgrazing fodder for 

aimaks, aimaks, in thous.SU exceeds 
thous.SU thous.SU overgrazing, 

thou.tn 

1996 
1824.8 
523.9 
1180 

732.5 
757 

2177.6 
1285.3 
1282.9 
1355.4 
633.9 

1976 2800.9 157.7 2958.6 1627.2 

1977 2489.9 164.7 2654.6 1460.0 
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1978 2399.5 171.7 2571.2 1414.2 
1979 2320.4 178.7 2499.1 1374.5 
1980 2609.6 188.8 2798.4 1539.1 
1981 -428.4 338.8 767.2 421.9 
1982 2432.2 488.8 2921.0 1606.6 
1983 2353.6 638.8 2992.4 1645.8 
1984 2249.6 788.8 3038.4 1671.1 
1985 2154.0 803.7 2957.7 1626.7 
1986 2905.3 1101.7 4007.0 2203.9 
1987 3456.0 1399.7 4855.7 2670.6 

-~ -- 1988 3980.7 1697.7 5678.4 -- 3123.1 
1989 4509.8 1905.7 6415.5 3528.5 
1990 4961.5 1965.9 6927.4 3810.1 
1991 5388.5 2966.9 8355.4 4595.5 
1992 5815.5 3967.9 9783.4 5380.9 
1993 6371.0 4968.9 11339.9 6236.9 
1994 6798.0 5969.9 12767.9 7022.3 
1995 7059.3 6170.9 13230.2 7276.6 
1996 7273.9 6264.8 13538.7 7446.3 
1997 7668.9 6712.5 14381.4 7909.8 
1998 8183.9 7310.1 15494.0 8521.7 

Source: Dr.Ts.Tsrenbaljir, Geoecological Research Institute, 1997 

3.3.2 Monetary accounting 

PRICE OF FODDER * ADDITIONAL DEMAND 
ON FODDER 

USER COST = -------------------------------------------------------------
DISCOUNT RA TE 

The Net price for fodder losses (Np) is defined by the method: 

Np= (Pf- Cf)* DF 

where: Pf - domestic market price of fodder, 
Cf- cost of preparation and transportation of the fodder. 

The Net price for fodder losses (Np) defined by the method: 
Np= (Pf- Cf)* DF 

where: Pf - domestic market price of fodder, 
Cf- cost of preparation and transportation of the fodder 
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The pasture land degradation was accounted by the net price of additional fodder for the 
exceeded number of livestock in the period of 1976-1996. The net price of the fodder 
was recalculated to the domestic price, which -is equal to market price, less than it's 
harvesting and transportation cost. 

The pasture land degradation is comparatively high, and can be explained, by the 
extensive agriculture development practice in the country. The increased amount of 
pasture land degradation value in recent years is connected to the increased number of 
head of livestock, mostly after the privatization of state cooperatives and farms, 
beginning in 1992. 

Table 3.12 
User cost calculation for pasture degradation 

Year Additional Unit Agriculture User cost, 
fodder for fodder deflator, min.TUG 
exceeds price, coeff. 
overgrazing, TUG/tn 
thou.tn 

1976 1627.2 150 0.0224 3632.3 
1977 1460.0 150 0.0224 3259.0 
1978 1414.2 150 0.0224 3156.6 
1979 1374.5 150 0.0224 3068.0 
1980 1539.1 150 0.0224 3435.5 
1981 421.9 150 0.0241 875.4 
1982 1606.6 150 0.0254 3162.5 
1983 1645.8 150 0.0273 3014.3 
1984 1671.1 150 0.0265 3153.1 
1985 1626.7 150 0.0241 3375.0 
1986 2203.9 150 0.0238 4630.0 
1987 2670.6 150 0.0239 5587.1 
1988 3123.1 150 0.0249 6271.3 
1989 3528.5 150 0.0257 6864.9 
1990 3810.1 150 0.0249 7650.8 
1991 4595.5 250 - 0.0434 8823.9 
1992 5380.9 900 . 0.2384 6771.2 
1993 6236.9 2000 1 4158.0 
1994 7022.3 6000 1.7468 8040.2 
1995 7276.6 10000 2.4007 10103.5 
1996 7446.3 12000 3.1438 9474.3 
1997 7909.8 13000 3.5300 9709.8 
1998 8521.7 13000 3.8600 9566.7 

Source: Authors calculation 
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CHAPTERIV. MACROECONOMICADJUSTMENTS 

4.1 General macroeconomic analysis 

Mongolia remains a largely un-industrialized country, in North East Asia in terms of 
the supply of domestic consumption of goods, equipment, machinery and so on. 

In the last few years Mongolia's light industries and agricultural sector face several 
problems similar to those facing the Central Asian countries, of Kyrkhyzstan and 
Kazakhstan, which are severely dependent on Natural resources exploitation. In 
addition to the problems associated with industrialization, Mongolia must address a wide 
range of problems associated with the management and exploitation of her natural 
resources. 

Mongolia is experiencing a transition economy, from a centrally planned to a 
market economy. 
Therefore the study time period, covered by our case studies belongs to the planned 
economic system as well as to transition period to a market economy. Under these 
circumstances, macroeconomic analysis for natural resources accounting have covered 
the following 4 stages: 

i. Planned economy period - 1976-1989; 
IL Beginning of transition period, with quick drop of GDP- 1990- 1992; 
111. Transition period with stagnation of ecop.oi:nic growth - 1993-1995 
iv. Current transition period with new democratic changes, 1996-1998 

The changes of main macroeconomic indicators for these stages are shown in the Table 
4 .1, where the centrally planned economy period of 197 6-19 8 9 is represented by its last 
year -1989, and periods of transition by the above mentioned stages. 

General introduction of macroeconomic changes for these stages are as follows: 

In the planned economy period of 1976 - 1989 annual GDP growth was from 11.1 % in 
1980 to 4.7 % in 1987. In 1989 as in all years in the period 1976-1989", there was no 
unemployment, no inflation and in fixed exchange rate policy . 

The impact of the rapidly changing external environment and the transition from a 
centrally planned to a market economy and the consequent negative growth was first felt 

-- :------in-1-9-9Q,wh€n--G-b> F--foll-by-2~1_!)/o,-the-first-deeline··in·many-years; (Table-4:·1-}.·-- -------- -------

Due to high inflation and rising prices for both tradables and nontradables , 
nominal GDP was increased. At same time real GDP decreased or its growth was 
negative due to lower GDP deflater for these years, according to above mentioned 
conditions . 

As GDP growth declined in the beginning of the transition period, due to 
structural changes and reduction of production in many economic units, unemployment 
has quickly increased. 
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In 1994 the economy of Mongolia stabilized after the 1990-1993 transition 
recession, and economic growth in 1995 reached to 6.3 % due to favorable terms of 
trade , ·which fueled consumption. But this strong growth, which was achieved on the 
back of copper price boom, was not sustained in 1996 and 1997, when GDP growth 
dropped to 2.6 % in 1996, and 4.0% in 1997 ( less than half the growth in 1995 ). This 
shows the importance of the mining sector, particularly copper mining ( See. Annex 1 ). 

Higher prices of copper (over 40% of exports ) increased the purchasing power 
of Mongolia's exports during the period from 1979 to 1998. 

· After the gains higher points in 1990-1992, where was in average 186.2%, the 
inflation remained at around 50 percent in 1995 and 1996, and declined t6'17.5- 6 % in 
1997-1998. 

Total National savings increased from 2.26 % of GDP in 1990-1992 to 23.8 % 
of GDP in 1998. The still substantial government savings resulted in part from turning 
current enterprise subsidies into capital grants and net lending. Domestic credit 
decreasing with the reduction of consumption, both private and government. 

The. trade balance of Mongolia was usually negative until 1995, but a positive 
trade balance was reached in 1995 due to copper price boom . n was not sustained in 
1996 -1998. At the same time the country's current account deficit shifting close to the 
external balance curve, due to depreciation of real · exchange rate and declining 
absorption ( Annex 1 ). 

Mongolia is currently experiencing a " go~d boom" with dozens of new companies · 
operating in the gold-rich areas of the country. 

In recent years the deficit was financed domestically and Government took over 
70 per cent of domestic credit. Broad money growth remained a modest 19.9- 27.7 
percent for the period 1992-1998 . 

The depreciating national currency ( Tugrik) sharply increased foreign reserves 
in Tugrik terms, even though in dollar terms foreign reserves declined. 

In the period of 1993-1998 the velocity of Money rising, which is explained 
_ --·----- __________ with the inflation and the __ nominaLgrowth __ of GDP and , decreasing--oLbank-deposi-t-s--iH-- ---

this period. 

Exchange rate increased in the period of 1991-1998, from 396 TUG to 902 
TUG for one US$. 

In Figure A. I and Figure A.2 shows general macroeconomic locations of Mongolia in 
IB\EB model ( Annex 2 ). 
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The continuing . inflation and devaluation of· the national currency also keeping the 
tendency of real exchange rate appreciation ( e > 0 ) with the continued reduction of 
real absorption. Domestic credit is decreasing with the reduction of consumption, both 
private and government. After the gains in 1993 and 1994, inflation remained at around 
50 % in 1995, but has been reduced substantially to 6 % at the end of 1998. 

4.2 Environmentally,adjusted m~croecononiic analysis 

In ·the environmentally adjusted macroeconomic analysis we have considered the 
possibility of. comparing Natural. resources accounting data with the main 
macroeconomic indicators of economic developme~t. · 

'"" In most cases at national level Natural resources accounting data·has compared with the 
Net National Product to arrive at the environmentally adjusted green Net National. 
Product, and With: the Net National Savings to get Genuine Saving. Other indicators • 
which are explained in the section4.1~ can.be adj~sted easy using these main indicators 
(green Net N~tional Product and Genuine Savings). Macroecbnomic adjustment by all 
indicators possible in the framework of.the extended or integrated Environmental and 
Economic Accounting system which .. was suggested ·by UNSt AD in their 1993 
Guidebook. · . 

The basic methodology of the calculation of environmentally ·adjusted green Net 
National Product (gNNP) is as follows: 

g NNP := GNP - De -De 

Where: . . . . . 
GNP= Gross National Product · 
NNP =Net National Product 

- .. ,_ 

De= Conventional depreciation (Depreciation ofmari-made capital or fixed assets) 
De= Depreciati.on of Natural resources 

From which: 

Where: UCcp - Copper resources user cost 
UCcL - Coal resoilrces user cost 

UCa - Gold resources user cost 
OCF - Forest resources user cost·. 
DPAS - Pasture resources degradation 

Table 4.2 shows the calculation of gNNP at the national level for the period 1976-
1998. the results of this study shows that degradat.ion and depletion of natural resources 
have increased.· from year to year during the entire study period. This is due to 
expansion of gold and copper mining. activities and the quick growth of numbers . of 
livestock. 

ChapterIV · 52 . 



.t:::;::o°,J'-,.':: :< _,;.••-..: -~·: ··, .. , ... -. 
"• . . ", 

,~'~ . --. - -· \~ 

_ Y' • . ' . · .. ··: 

"Economic ValuatiOn and NaturatRe8ources Adcou~tlng. Mongolia": Final Technical Report 
-~·--~·-·----------·-------- -"·----------"---·---.-;---~-------=---:-·~.....,.~-~------~·----- -----~-::-- -- - .. - -· ·--- --------- --- --

The. average ratio of total. resources depletiqn to annual NNP, ill inonetary terms, and by 
resource (copper, gold, pasture and fore.sis) is as follows: · · 

1. Centrally Planne~ economy period: .1976:.1989 - from 0.8% to 5.3 % 
ii. Beginning of transition period, with quick drop of GDP: l 990- 1992 - froni 

5.7% to 9.5 % . · . 
111. . Trarisition period with stagnation of economic growth: 1993-1995 - from 

10.2% :to 12.9 % · 
iv. Current transition period With new: democratic changes: 1996-1998 - from 

l0.6%toJ4.1% 

Accordingly, the ratio of gNNP to NNP was 99.1%in1981 and 85.9 % in 1997. This 
means that the annual NNP of Mongolia will be reduced to 14.l % in 1997 by the 
natural resources ·depletion. 

The level of growth of Natural resources depletion in the whole period at the. national . 
level is shown in Figure 4.1. 

In the sectoral study it is· also possible·to com.pare Natural resources depletion with a 
given sectors .economic development indicators. 

Table 4.3 shows the level of Environmentally adjusted value-added in the Mining sector · 
. for this study period, which calculation method· is· similar as tq the g~P. calculation at 

the National level.: 

The main idea of gNNP calculation is to· asses.s the sustainability of the nation's 
development duri~g the study period. If gNNP wirrbe reduced or the difference between 
NNP and gNNP will. increase in comparison to the previous period, than development . 
can be determined as "unsustainable": (Figure 4.2) · 

Figure 4.3 shows the change~ ofGNP,_NNP and gNN~ .of Mongolia over this period. · 

Our study shows tha(most of the resources degradation comes from copper extraction 
and pastureland use in agriculture. The depletfon of these · natural resources have . 
increased in the last decade, which can be ·explained by the growth of numbers of 
livestock and expansfon of gold and copper mining. 

There has been a comparati~ high amount of copper resources. depletion ·in recent 
years (after 1991) conditioned by an increas"ing amount of copper extraction, and a 
decreasing unit cost . The Erdenet copper mining is one of biggest mining operations 
companies in Asia: can a great influence orr the resources depletion value in the 
econoi;ny and ecology of Mongqlia ; . 

The amount of depletion by coal resources is comparatively low due to its vast proven 
resources and .lower level of exploitation for only domestic consumption. 
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The depletion value of gold resources have risen in recent years (1993-1998), due to the 
increased amount of its mining by Mongolian private companies in the framework of 
implementation of the country's " Gold program", developed in 1995. 

The pasture land degradation is comparatively high, and can be explained by the 
extensive agricultural development practice in the country. The increased amount of 
pasture land degradation value in recent years is connected to the increased number of 
livestock, mostly after the privatization of state cooperatives and farms from 1992 

Project study results on the depletion of these natural resources have been also adjusted 
with the amount of Gross National Saving , consumption and depreciation of man
made capital of that period, for the purpose to calculate the "genuine saving" indicator 
for Mongolia , defined as: 

GrS = GNP - C -G 

where: GrS- Gross National Saving 
C- consumption 
G - Government expenses 

NS= GrS-D 

where: 
NS.,. Net Saving 
D- depreciation of fixed assets 

GS= .NS- UC 
Where: 

GS - Genuine Saving 
UC- User Cost or Natural resources Depletion 

Figure 4.4 shows a Genuine savings comparison between the Net investment and the 
Gross National Saving in the percent share to GDP in each year for the period 1989-
1996. . In some years there was a genuine savings with minus sign, which shows the 
inefficiency of economic development. 
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Table 4.1 
I 

I 

Macroeconomic Indicators o(Mongolia in the period 1989-1998 
(as shares to the GDP, %) 

I 

Last year of 
Beginning of 

Transition period 
Curren( transition period with Indicators . planned_ 

· transition period 
with stagnation of 

new democratic changes economy . economic growth 

1989 Average for 1990-1992 Average for 1993-1995 1996 1997 1998 
GDP-growth I 4.2 -7.1 1.9 2.6 4.0 3.5 
Inflation* 2.1 186.2 100.8 53.2 17.5 6 
Current Account -35.84 -22.4 -7.2 - -4.35 1.3 -11.3 
Goods: Exports· I 20.63 23.1 56.5 43.52 59.9 43.8 
Goods: Imports I 49.55 35.9 57.3 52.57 56.7 54.7 
Net Domestic Credit I -55.14 

': ,. 

-52 14.3 12.95 11.5 14.2 i 

Foreign Asstets I 2.8 3.3 12.4 14.02 14.8 9.49 
Broad Money 47;66 47.5 25.5 24.1 22.4 19.87 
Gross National Saving I 2.26' 

... 
7 10.9 17.97 23.8 23.8 I 

Income Velocity of Money I 2.1 (- 2A 3.9 4.15 4.5 5.03 I 
I 

Private Consumption I 56.68 oi.2 61.5 64.01 60.6 62.2 
Government Consumption I 30 24.3. 23.3 15.89 17.2 16.4 

Government Investment 
I 

15.19 6.2 3.2 2.4 3.9 3.31. i 

Private Investment I 
22.91 22.9 14.9 19.91 19.9 -20.49 I 

External Debt i 13.6 61.7 55 62.0 66.8 I 
Exchange Rate** I 9.8 52,8 428 6.9.3 .. :813.2 902 

' •' 

Note * Annual inflation, % 

** Nominal Exchange Rate, TUG for 1 US$ 
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The changes in Natural resources depletion for Mongolia in the period of 1976-1997 
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Table 4.2 

Green Net National Product Calculation of Mongolia/or the period 1976-1998 (min.TUG) 
National resources degradation Ratio Years GNP Depreciation NNP green 

gNNP/NN Copper Coal Gold Pasture Forest Total NNP p 1976 75790.9 3276.8 72514.l 0 -0.06968 -2.70201 -3632.27 -4.07651 -3639.12 68875 94.981503 1977 78736.2 3571.6 75164.6 0 -0.10377 -2.50111 -3259.01 -6.52166 -3268.14 71896.5 95.652027 1978 85232.9 3862.4 81370.5 0 -0.19509 -1.66941 -3156.63 -28.492 -3186.99 78183 .5 96.083364 1979 93559.l 4279.2 89279.9 0 -0.20993 -1.19631 -3068.04 -17.1542 -3086.6 86193.3 96.542781 1980 103924 4616.8 99306.8 -130.069 -0.23 -0.69032 -3435.51 -20.5363 -3587.04 95719.8 96.387925 1981 113634 4982.8 108651 -57.9496 -0.23679 -0.58285 -875.401 -20.158 -954.328 107697 99.121659 1982 124429 5446.8 118982 -200.463 -0.23754 -4.29312 -3162.55 -31.9665 -3399.51 115582 97.142829 1983 132337 5708.4 126628 -401.065 -0.2554 -3.06699 ..:3014.34 -6.87143 -3425.6 123203 97.294763 1984 139102 6369.6 132732 -267.926 -0.28515 -7.05308 -3153.11 -8.03437 -3436.41 129295 97.411015 1985 149235 7380.4 141855 -477.442 -0.3491 -6.71597 -3374.98 -6.22261 -3865.71 137989 97.274885 1986 164712 7961.6 156751 -300.246 -0.22398 -20.4884 -4629.97 -8.30146 -4959.23 151791 96.836227 1987 169231 8437.6 160793 -821.835 -0.28549 -37.4516 -5587.1 -9.5194 -6456.19 154337 95.984786 1988 180741 8602 172139 -1540.9 -0.32965 -63.1427 -6271.28 -4.68534 -7880.34 164259 95.422117 1989 191483 9154.8 182328 -2683.53 -0.23737 -62.9097 -6864.86 -3.2377 -9614.77 172713 94.726659 1990 186802 8528.4 178274 -2373.18 -0.45256 -39.9233 -7650.77 -1.15202 -10065.5 168209 94.353926 1991 180919 8136.6 172783 -7377.83 -4.67622 -112.695 -8823.89 14.3399 -16304.8 156478 90.563434 1992 166919 9639.3 157280 -4210.01 -1.68086 -17.0472 -6771.25 -12.4982 -11012.5 146268 92.998164 1993 154640 9639.9 145000 -10464.4 -5.87697 -136.095 -4157.97 -12.3002 -14776.6 130224 89.809242 1994 159434 13292 146142 -7719.23 -2.75445 -143.529 -8040.25 14.2022 -15891.6 130250 89.12594 1995 169797 15655.3 154142 -9468.52 -2.42469 -345.881 -10103.5 39.5373 -l 98S0.8 134261 87J02271 . 1996 174212 16570.2 157642 -9191.48 -2.84136 -349.99 -9474.27 -90.9452 -19109.5 138532 87.877874 1997 181784 17285 164499 -12887.6 -3.0426 -430.75 -9709.8 -15.9843 -23047.2 141452 85.98948 1998 188241 17904.6 170337 ~7936.03 -2.9229 -480 -9566.7 -2.412 -17988.1 152349 89.43Q696 
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Table 4.3 
Green Value added calculation of the mining sector of Mongolia/or the period of 1976-1996 

Depreciat- Green 
ion of fixed Net value 

Years Value assets value Natural resources depletion Green added/Net 
added added Value value added 

added % 
Copper Coal Gold Total 

1976 75790.9 3276.8 72514.l 0 -0.0697 -2.6987 -2.7684 72511.3 100.0 
1977 78736.2 3571.6 75164.6 0 -0.1038 -2.5043 -2.6081 75162 100.0 
1978 85232.9 3862.4 81370.5 0 -0.1951 -1.6715 -1.8666 81368.6 . 100.0 
1979 93559. l 4279.2 89279.9 0 -0.2099 -1.1951 -1.4051 89278.5 100.0 
1980 103924 4616.8 99306.8 -130.07 -0.23 -0.6867 -130.99 99175.8 99.9 
1981 113634 4982.8 108651 -57.95 -0.2368 -0 .. 5882 -58.775 108592 99.9 
1982 124429 5446.8 118982 -200.46 -0.2375 -4.2943 -205 118777 99.8 
H83 132337 5708.4 126628 -401.06 -0.2554 -3.0936 -404.41 126224 ' 99.7 
1984 139102 6369.6 132732 -267.93 -0.2852 -7.0264 -275.24 132457 99.8 
1985 149235 7380.4 141855 -477.44 -0.3491 -6.7134 -484.5 141370 99.7 
1986 164712 7961.6 156751 -300.25 -0.224 -20.497 -320.97 156430 99.8 
1987 169231 8437.6 160793 -821.83 -0.2855 -37.41 -859.53 159934 99.5 
1988 180741 8602 172139 -1540.9 -0.3297 -62.841 -1604.1 170535 99.l 
1989 191483 9154.8 182328 -2683.5 -0.2374 -63.135 -2746.9 179581 98.5 
1990 186802 8528.4 178274 -2373.2 -0.4526 -39.749 -2413.4 175861 98.6 
1991 180919 8136.6 172783 -7377.8 -4.6762 -112.56 -7495.1 165288 95.7 
1992 166919 9639.3 157280 -4210 -1.6809 -17.037 -4228.7 153051 97.3 
1993 154640 9639.9 145000 -10464 -5.877 -135.78 -10606 134394 92.7 
1994 159434 13292 146142 -7719.2 -2.7545 -144.21 -7866.2 138276 94.6 
1995 169797 15655.3 154142 -9468.5 -2.4247 -345.37 -9816.3 144325 93.6 
1996 174212 16570.2 157642 -9191.5 -2.8414 -350.17 -9544.5 148097 93.9 

Source: Authors calculation 
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Figure 4.2 

Cost 

NNP = GNP - Depreciation of ma.~unade-eapital 

··-······-···················--··---·················--·--·················································· 

gGNP = NNP - Natural Resources Depletion 

time 

Note: Sustainable development 

Unsustainable development 
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Figure 4.3 
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CHAPTER V. PROJECT ADMINISTRATION ASPECTS 

5.1 Project study objectives and its implemtation 

Research project on " Economic Valuation and Natural resources Accounting , 
Mongolia ", Centre File : 96-8012 ( 403 81 ), was implemented from May 1997 to May 
1999 , in the MNE, with the aid of a grant from the IDRC of Canada. 

The main purpose of the project was to develop the methodology of integrated 
environment and economic accounting systems with the specifics of economic 
development and environment in certain resources branches of the country. 

The objectives of the Project study were as follows: 

a) Strengthen the methodology of natural resources valuation based on monetary 
accounts and cost benefit analysis; 

b) Develop the methodology of natural resources value changes on the basis of 
reductions and additions in the accounting period; and 

c) Develop the methodology of macro economic adjustment based on sectoral and 
national level economic indicators. 

The implementation of each these study objectives are explained in the Chapters I- IV 
of this report. 

The study project was implemented through two stages, of which the first stage 
technical report was developed in May 1998. 

During the FIRST ST AGE , which continued from 01 May 1997 to 20 April 1998, the 
study on developing the methodology of NRA in some important natural resources based 
sectors, such as coal, gold and copper mining , forestry and pasture agriculture was 
carried out in Mongolia . 

During the SECOND STAGE, which continued from 01May1998 to 26 May 1999, 
study on the macroeconomic adjustments of natural resources degradation . with 
accounting case studies for the year 1997 -1998, and detalization of methodology for 
mineral, pasture and forest resources accounting was carried out. During this stage 
metho~ology of economic valuation of forest and water resources was developed. 

The operational plan for project study activities was developed and approved in 
April 1997 and detailed activities for each study objective were reviewed by the 
members of the Minister's Council and were discussed with the team members. 
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According to the approved activity plan, during the project period all study 
activities were managed according to the monthly plan and weekly schedule. 

5.1.J )leview of study objectives 

The Project proposal for this study was reviewed by Dr. Randy Spence and Dr. John 
Graham from the IDRC Regional Office in Singapore in the preproject period. 

In June 1997, the Regional Director of IDRC for the Asia Regional Office, Dr. Randy 
Spence, visited the project site, in connection with his participation in the PAN 
Conference on " Networking Asian Interests" , held in Ulaanbaatar , during the 1 oth _ 
14th of June 1997. 

During his visit Dr. Randy Spence reviewed the study action plan for the project, and 
had discussions with Dr. Ts. Adyasuren, Minister for Nature and the Environment , 
and other Mongolian officials involving and participating in the project activities 
and natural resources management policy. 

Project work progress was also reviwed by Mr. Wilfredo A. Reyes, Regional Controller 
of Asia Regional Office of IDRC, during his visit to the project site on 23t11-26th of 
Nov. 1998. 

The project's initial results were reviewed and disccussed by the research team 4 
times, and reviewed monthly by the Ministry's International Cooperation Division. 

5.1.2 Project budget and its review 

The overall budget funding for this project supported by IDRC equals $39, 470 
CAD, from which the project administrated part in the first year is $10,300 CAD, in 
the second year $7, 500 CAD, and $1, 370 CAD will be provided by the Centre after 
a successful final technical report and financial statement described in the GM. 

In the first and second stages of the research grant $ 17,800 CAD were· expended 
properly, according to the expense items, pointed out in the GM. 

The State Property Committee of Mongolia had reviewed the project's budget 
expenditure in Oct.-Nov. 1997 and concluded that the financial management system for 
the project is sound and appropriate . 

Also the project budget expentidure was reviwed by Mr. Wilfredo A. Reyes, Regional 
Controller of Asia Regional Office oflDRC in Nov. 1998. 

Final Financial report for the project is attached separately. 
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5.2 Staffing and team respon~ibilities. 

Project staff consists mainly of Mongolian researchers, who have study 
experienc~ ~{ the topic and related responsibilities on economics_ of natural resources, 
reporting, financing and macro level planning. 

Project Researcher and team leader: Dr. Hijaba Yhkanbai - Vice Director, SMPD,MNE. 

General Consultant: D.Basandorj, State Secretary of MNE - responsible for setting 
Government Environmental Policy on relevant research topics. 
Consultant: 
Mr.T. Enebish, Director- General, SMPD, MNE 
Foreign Consultants: 
Dr. Dominic Moran, Centre for Social and Economic Research for Global Environment 

(CSERGE), London, UK , and 
Dr.Kirk Hamilton , Senior officer in Indicators and Valuation Unit of Environmental 
Department, the World Bank; 

Contracted Researchers : 
i) Mrs.T.Ouyngerel, Head, National accounting division, NSO ; 

ii) Mr. B. Dabakhuu, Senior Officer, NSO; 
iii) Mrs. Ts.Bolorchimeg, Specialist, Macro economic Policy Department, MF; 
iv) Mr. J. Jargalsaikhan, Specialist, Macro economic Policy Department, MF; 
v) Dr.B. Bat-Ochir, Senior Specialist, Mining Agency, MAI; 
vi) Dr.B. Tserenbaljiir, Researcher, Geoecology Research Institute, MAS; 
vii) Mr.G. Shimeddorj, Senior Specialist, Fuel Department, MI; 
viii) Mr.M. Osorjamaa, Specialist, MNE; 
ix) Mrs. Ts. Doljinsuren, Specialist, National accounting division , NSO; 
x) Mrs.Kh.Khishigjargal, Specialist, DSMP, MNE; and 
xi) Dr. K.Aksoltan, Senior Researcher , Institute of Economy, MAS. 

In order to exchange experience on the methodology of economic valuation of 
natural accounting in Kazakhstan and Kyrkhyzstan, the project has the following 
source persons: 

Dr.Z.K.Kargajanov, Head of Division of Economic Valuation of Natural 
Resources,Academy of National Science, Kazakhstan ; 
Mr. M.E. Shlimov , Head of Economic Division of Ministry of ecology and 
bioresources, Kazakhstan; 
Dr. J.N.Toktasinov, Head of Forestry Depaiiment, Kazakh State Agrilculture 
University, Kazakhstan 
Mrs.J.Bekkulova, Head of Economic Division in the Ministry of Environmental 
Protection of Kyrkhyzstan, and 
Ms. Y. Uzakbaeva, Head of Division, Ministry of Finance, Kyrkhyzstan; 
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5.2.1 Consultation 

i) Two weeks consultancy work for the project was carried out by Dr. Dominic Moran 
from the Centre for Social and Economic Research for Global Environment (CSERGE), 
London, UK. His working time in Mongolia was 10 days, 51h-l 5111 of Nov.1997. 

During the consultancy work Dr. D.Moran had discussions with all study team 
members, and visited several institutions and organisations related to macroeconomic 
policy and natural resources management. 
The project researcher and team leader had detailed discussions on the methodology 
and practical aspects of accounting concerning each natural resource, such as copper, 
coal, gold, forest and pasture. 

During his consultation work Mr. Moran met Dr. Ts.Adyasuren, Minister for Nature 
and the Environment of Mongolia, and other officials. 

ii) The project researcher Dr. H.Ykhanbai , as a part of project's activity and by the 
support of IDRC Asia Regional Office , attended the Harvard University Program on " 
Macroeconomic Policy and Management", which was conducted in 22 June-01 
Aug.1998, in Harvard Institute oflntemational Development HUD, Boston, USA. 

5.2.2 Research Literature 

During the first period project researchers were introduced with the literature on 
Environmental and Green Accounting at the World Bank, and with adequate literature 
on the results of detailed study experience concerning natural resources accounting in 
Canada and Malaysia. Certain literature on macro economic analysis were also provided 
by HUD of Harvard University during the study of the team leader in HUD in July 1998. 

The project's study team benefited greatly from the literature on Environmental 
and Natural resources Accounting , provided by Ms. Madeleine Audet, Research 
Information Specialist, Research Information Management Service of IDRC, from IDRC 
Library in Ottawa, Canada. 

5.3 Field trips 

According to the project study program the following field trips to the Mongolian 
countryside were completed for collecting data and developing case studies : 

i) To Orkhon Uul aimak, Erdenet city (copper mining), 11-18 May 1997 
ii ) To Govi-Altai aimak (pasture land ), 18 -28 Aug. 1997 
iii ) To Darkhan Uul and Selenge aimak ( coal and gold mining , forestry ) 15-22 July 
1997 ' 

-- iv) To Baian-Ulgii aimak (pasture land, coal mining and forestry) 22-29 Sept.1997 
v ) To Baganuur city ( coal mining ) 10-17 Oct. 1997 
vi) To Kovd aimak (pasture land, foresty) in 5-10 Sept. 1998. 
vii) To Bajan-Ulgii aimak (pasture land), in 10-17 Nov. 1988 

Chapter V 
65 



"Economic Valuation and Natural Resources Accounting. Mongolia": Final Technical Report 

For the exchange of information on the development of methodology for natural 
resources valuation and accounting the following case study trips to Kazakhstan and 
Kyrchyz_?!an were completed: 

1) from 29 Sept.1997 to 13 Oct. 1997 ; 
2) from 26 to 31 March, 1988; and 
3) from 10 to 16 March, 1999. 

5.4 Seminars and Discussions 

During the study period, in order to clear the study objectives and the methodology 
issues , and to disseminate the study results, several discussions , round table 
meetings and seminars in the MNE were organised . 

A total of 68 persons were involved in the 5 discussions and round table meetings, 
which were organized: in 28 May 1997, in 20 Aug. 1997, and in 12 Nov.1997, in 
15 Feb.1998, and 22 Oct.1998. 

Research seminars were organised two times : in 3 June 1997 with 12 participants, 
and in 10 April 1998 with 18 participants. 

The National Seminar on " Economic incentives for Environment, including Natural 
resources Accounting" was held in 14 May 1999, where total of 33 participiants from 
Mongolian Parliament, MNE, MOF , NSO and other Institutions have attended. 

Several meetings and discussions with the specialists were held in different 
institutions and organisations of Mongolia, and also in Kazakhstan and Kyrkyzstan. 

5.5 Study results and main findings 

The results of the implementation of the project on" Natural resources economic 
valuation and accounting , Mongolia" was as follows: 

1) Developed and approved methodology of forest resources ecological and 
economic valuation (Ministers Resolution N: 11, from 01 Feb. 1999); 

2) Developed and recommended forest resources use tax rate 
( Discussed in the Minister's Consil at 16 Jan . 1999 and 

recommended to the Government of Mongolia for approval ) 
3) Developed methodology of water resources economic and ecological valuation 

and water resources use fee rate ; 
4) Developed methodology of mining resources accounting , which were 

disccussed at the Ministry Council in 6 May 1999; 
5) Forest resources monetary accounting methodology; 
6) Pasture resources monetary accounting methodology; 
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7) case study results of the data integration for copper, coal, gold, forest and pasture 
resources accounting in Mongolia for the period 1976-1998, with its 
macroeconomic adjustments; and 

8) g~.i:it:ral methodology of procedure on Natural resources ~c~o_unting. 

Items 3-6, and 8 of above mentioned study results will be enforced for official use 
during the period 1999-2000. 
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CHPA TER VI. CONCLUSIONS AND RECOMMENDATIONS 

6.1 Conclusion 

I. The initial system of economic valuation of natural resources in Mongolia is being 
established and is introducing market based valuation methods and criteria. During 
the project study period the monetary valuation methodology of forest, land, 
minerals and other resources were reviewed and used mostly for the natural 
resources taxation and pricing, as well as for depletion and degradation accounting. 

2. The proposed methodology of Natural resources accounting is suitable for the 
specific case of Mongolia, as has been experienced in-other-countries. 

3. The ratio of Green Net National Product to NNP (85.9-99. 1 %) is acceptable for 
these natural resources based sectors development in the period of 1976-1998. But 
depletion of natural resources has increased year by year. During 1996-1998 the 
ratio of gNNP to NNP increased about 85% in comparison with the period 1990-
1992 and about 2.6- 8.0 times in comparison with the period 1976-1989. 

Most resources degradation comes from copper and pasture land, about 40-95 
% of the total monetary value of this resources depletion . Also gold resources 
depletion increased from 0.6 to 2.6 percent of the total resources depletion. 

4. The value of depletion of natural resources by user cost method is more acceptable 
and the lower level of interest rate ( 5%) is more comparable with discounted income 
value. The results of this study can be incorporated with the development of new 
Natural Resources_ Management policy future sustainable development of the 
Mongolian economy. 

5. Mongolia is currently a transition country from a centrally planned to a market 
economy. Therefore one complicating factor derives from the statistical basis of growth 
reporting in former centrally planned economic systems. Specifically, the Material 
Product System is not the same as the accounting structure, which has been the basis for 
much of the existing literature on accounts adjustments in other market economy 
countries. It's differing treatment of capital depreciation and nonmaterial sectors means 
that existing Mongolian data may have to be reorganized to achieve consistency with 
aggregates used under the conventional UN SNA accounting system 

6. The other weakness of the current national accounting system is it's inability to 
capture the informal economic statistics. Perhaps much of the growth in services 
escapes official statistics. Results of some surveys among informal activities in 
Ulaanbaatar suggest that the " informal sector" could add as much as 4 to 5 percent of 
GDP in the service sector . The informal sector as a whole may even add 15 percent to 
GDP, which is still at the lower end of estimates for other transition countries. 

7. High inflation rates and the devaluation of the national currency in 1991-1998, due to 
economic reform, means some economic indicators need to be adjusted, including 
Natural resources exploitation cost - benefit analysis, with the adequate prices, using 
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special deflators. Therefore this situation is specific for Mongolia and other countries in 
socio-economic transition. 

8. The existing scheme of rent capture by Natural resources use tax or royalty is 
comparatively lower than it should be and--was-equ-ai to only 3-5 % of the actual rent in 
case of copper, gold and forest resources. It shows that most of the rent income is 
earned by industry or natural resources exploiters. Therefore, a natural resources 
taxation system should be improved on the basis of resources degradation and actual 
level of rent income of the natural resources based sectors. 

9. This study is the first effort to apply natural resources and environmental accounting 
iri Mongolia. Therefore future a_ctions need to be followed by the development of water, 
biodiversity resources, and environment pollution accounting, with the 
institutionalization and adoption of the green accounting procedure in the country. 

6.2 Recommendations 

1. Future studies need to focus on expanding of natural resources and environmental 
accounting and its macro economic analysis, including biodiversity losses and 
environmental pollution. A recommended action plan on the Strengthening of Economic 
valuation of natural resources for Mongolia is shown in Table 6.1 and a medium term 
action plan for expanding of natural resources and environmental accounting is shown 
m Table 6.2. 

2. The existing scheme of rent capture by Natural resources use tax or royalty is 
comparatively lower than in other countries, therefore adequate actions on the review of 
the existing environmental taxation structure in Mongolia need to be taken, as 
recommended in Table 6.1. 

3. Economic incentives and instruments for environment and sustainable development 
including, natural resources and environmental accounting, are recommended for use 
on the national and local level of environmental and natural resources management 
systems, particularly for Community based natural resources management. 

4. We also recommend future specific case studies of natural resources degradation 
accounting, with the formulation of a policy of Community Based natural resources 
management, within the framework of the general socio-economic and ecological 
specifics of Mongolia and other Central Asia transition countries. 
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Table 6. 1 

The recommended medium term action plan 011 the improvement of economic valuation of natural resources in Mongolia 

Stages Objectives Background Activities to be conducted Outcome Implementing 
apencies 

1999-2000 To develop methodology · There is a need to review - ecological-economic valuation of To approve methodology MNE, Geo-
on economic valuation of rates of fees for use of forest resources (timber) and rates of value by a ecological institute 
direct use benefits for main natural resources - ecological-economic valuation of Governmental resolution and other research 
natural resources (forest, water, animals) water resources or MNE decision organizations 
according to needs and in connection with - to develop methodology on 
specifics of transition transition to the market ecological-economic valuation of 
period economy pasture land and other special lands 

- ecological-economic valuation of 
wildlife resources 

2001-2002 To develop methodology To evaluate ecological - ecological-economic valuation of Methodology on MNE,MOF, 
on ecological-economic importance of natural the role of forest in soil and water ecological-economic relevant research 
valuation of benefits from resources resources protection valuation of benefits from organizations 
indirect use of some - valuation of the recreation function indirect use of forest, 
natural resources of forests water and biodiversity 

- valuation of indirect benefits from 
water resources 

i 

- economic valuation of biological 
diversity 

2002 and To develop and implement To establish a - to unify methodology of valuation Easier implementation of MNE,MOF, 
beyond ecological and economic comprehensive system of of benefits from direct and indirect norms and rates of natural relevant research 

valuation of natural ecological-economic use of all natural resources resources value organizations 
resources in the framework valuation of natural - to approve and apply rates of 
of the natural resources valuation of natural resources : resources 
cadastre 
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Table 6.2 

The recommended medium term action plan on environmental and natural r.esources accounting 

Objectives Background Activities to be conducted Outcome Implementing 
Stages agencies 

1999-2000 1. To identify level of natural Methodology for natural 1. Develop methodology for Methodology on MNE, MOF, NSO, 

resources physical degradation resources degradation and main types of natural physical and monetary relevant research 

and develop methodology for its pollution accounting is not resources accounting accounting of natural organizations 

monetary valuation yet developed 2. To identify methodology on r~sources depletion 

2. To compare monetary value of cost assessment of 
environmental pollution with environmental pollution 
total income from production 
and service sectors 

2001-2002 To create economic indicators, Natural resources 1. To develop methodology on 1. The green GNP MNE, MOF, NSO, 
which reflect natural resources depletion is not assessed natural resources accounting in and genuine relevant research 
degradation accounting at national at local and sectoral levels economic units and economic savings will be otganizations 
and local levels branch levels 

I 
calculated for I 

2. To develop complex indicators NRBSectors 
of natural resources depletion at 2. The green GNP 
aimag and somon levels and genuine 

savings will be 
calculated at aimag 
and somon levels 

2002 and To include natural resources Natural resources To include annual natural The green GNP and MNE, MOF, NSO, 
beyond depletion and environmental depletion indicators are resources depletion indicators into National genuine relevant 

pollution accounting indicators into not fully adjusted into annual statistical reports saving indicators will organizat.ions 
NAS (National Accounting System) NAS be calculated annually 

as attachment to the 
NAS 
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Annex 1 
1) Monetary accounts of Mongolia in Conventional Statistics for the period 1989-1998 

Years 1989 1990 1991 1992 1993 1994 1995 1996 1997 1998 
Reserve Money(RM) 2.9 4 5.6 5.8 9.8 14.1 17 22.6 37.1 38.4 
(RMt-RMt-1 )/GDPt 10.58 8.47 0.42 2.41 1.52 0.68 1.05 1.97 
RM/GDP 38.46 29.63 12.29 5.9 4.98 3.96 4.24 8.3 8.9 
Foreign Asstets (FA) 0.3 0.3 0.9 1.1 24.2 29.3 52.9 74.7 83.8 62.8 

2.8 2.88 4.76 2.33 14.56 10.34 12.33 14.02 11.3 
(FA1t-Fat-1)GDPt 0 3.17 0.42 13.9 1.8 5.5 4.09 1.23 
Narrow Money (M 1) 3.5 4.8 7.3 7.6 18.6 32.9 42.6 64.3 44.8 50.7 

32.71 46.15 38.62 16.1 11.19 11.61 9.93 12.07 6.1 
(M1t-M1t-1 )GDPt 12.5 13.23 0.64 6.62 5.05 2.26 3.7 -2.6 
Broad Money (M2) 5.1 6.5 9.9 13.1 42.8 76.8 .102 128.4 169.8 203 

47.66 62.5 52.38 27.75 25.75 27.11 23.77 24.1 23.0 
. 'M2t-M2t-1 )/GD Pt 13.46 17.99 6.78 17.87 12 5.87 4.95 
Net Foreign Assets ( NFA) 0 -0.4 -0.9 -1.7 -7.6 -8.2 ~7.7 -7.6 

-3.85 -4.76 -3.6 -4.57 -2.89 -1.79 -1.43 
(NFAt-NFAt-1 )/GD Pt -3.85 -2.65 -1.69 -3.55 -0.21 0.12 0.02 
Net Domestic Credit (NOC) 5.9 6.6 11 16.2 23.9 52.9 42.4 69 87.4 124.1 

55.14 63.46 58.2 34.32 14.38 18.67 9.88 12.95 11 :as 
NOC to the Private Sector 0.4 0.5 3.1 6.9 9.9 39 46 30.8 

3.74 4.81 16.4 14.62 5.96 13.77 10.72 5.78 
'NDCpt-NDCpt-1 )/GD Pt 0.96 13.76 8.05 1.81 10.27 1.63 -2.85 
NOC to theGovernment (NDCg) -2.1 -1.5 -1.7 -2.7 -6.7 0.5 -19.4 -7.1 

-19.63 -14.42 -8.99 -5.72 -4.03 0.18 -4.52 -1.33 
NDCgt-NDCgt-1 )/GD Pt 5.77 -1.06 -2.12 -2.41 2.54 -4.64 2.31 
Income Velocity of Money ( V) 2.1 1.6 1.91 3.6 3.88 3.69 4.21 4.15 
GDP, bin.TUG 10.7 10.4 18.9 47.2 166.2 283.3 429.2 532.8 758.9 875.8 
GDP growth -9.2 -9.5 -3 2.3 6.3 2.6 4 3.5 I 

' 

Note: Actual numbers and Share to GDP Source: Ministry of Finance 
I I· 
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Annex 1 
2) Balance of Payments 

Years 1989 1990 1991 1992 1993 1994 1995 1996 1997 1998 
Goods: Exports 832 . 493 412.9 415.9 432.3 458.7 5:80.3 481 568.5 438.5 

21.56 22 20.79 37.43 77.06 66.87 6,0.64 49.49 ~7.1 
Goods: Imports 2016 1101 514 445 411 425 '555 571 -53.8.3 -547.5 

52.24 49.13 25.88 40.05 73.26 61.95 5i7.99 58.74 7;3.0 
Trade Balance -1184 -608 -101.1 -29.1 21.3 33.7 25.3 -90 3:0.2 -108.9 

-30.68 -27.13 -5.09 -2.62 3.8 4.91 2.64 -9.26 '4.1 
Services, Balance -39.8 -34.9 -40.9 -45.8 -38.1 -6 -7.3 -11.5 

-2 -3.14 -7.29 -6.68 -3.98 
Net Income -49 -44 8 -28 -20 -19 -23 -15 -14.3 0.8 

-1.27 -1.96 0.4 -2.52 -3.57 -2.77 -2.4 -1.54 
Balance on G,S,and I -1233 -652 -132.9 -92 -39.6 -31.1 -35.8 -105 

-31.95 -29.09 -6.69 -8.28 -7.06 -4.53 -3.74 -10.8 
Net Current Transfers 0 0 0 -3 0 -3 -3 6 

-0.27 0 -0.44 -0.31 0.62 \ 

Financial Ace 10.8 -44 -11.8 -39 -16.9 
0.54 -3.96 -2.1 -5.69 -1.77 

Portfoilo Inv., net 0 0 0 0 0 0 0 0 
Other Invest. Net 1228 501 10.8 -46 -20 -45.9 -26.7 6 

31.82 22.36 0.54 -4.14 -3.57 -6.69 -2.79 0.62 
Reserve Assets 278.9 177.4 126.3 41.1 64.9 92.4 114.9 98.4 107.2 80 

7.23 7.92 6.36 3.7 11.57 13.47 12.01 10.12 14.5 
Net errors and Omissions 51 7 -95 9 5 -11 -17 -4 -69.6 -88.4 

1.32 0.31 -4.78 0.81 0.89 -1.6 -1.78 -0.41 
Note: Actual numbers and Share to GDP Source: Ministry of Finance 
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Annex 2 

IB/EB Model 

There are 3 locations of Mongolian macroeconomic situation on Internal and external 
balance curve : 
1. 1989, when current account deficit was in highest point, and it was last year of 

country's 67 years of centrally planned economy regime ( none inflation and full 
employment) 

2. 1992 ,when during the transition period from centrally planned economy to a market 
, inflation was in highest point ; · e·cohomic ·growth declined and unemployment rate· 
quick increased; 

3. 1998, last year of continued transition period. 
In the Figure A.1 shown points of country's location in 1989 and 1992. 

Real Exchange 

EB 

Absorption 

In 1989 in the zone of internal balance, but current in account deficit, 
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point 1, were full employment and none inflation ( because the centrally planned 
economy) . Than with the beginning of reform policy and transition production of none 
tradables and tradables decreased, and it bring the price increasement and devaluation of 
national- -currency- Tugrick. The depreciating national currency ( Tugrik) sharply 
increased foreign reserves in Tugrik terms, even though in dollar terms they declined. 
An economy in balance at point 1 needs to mobilize resources to adjust the falling terms 
of trade and production of goods. The economy have faced inflation , and the rise in 
prices leads to devaluation of national currency of Tugrick, and real appreciation of 
exchange rate ( e > 0) , and it conditioned to reduce the real value of absorption ( A <O ) 
to balance the domestic supply and demand temporary. The rapid depreciation of the 
Tugrik barely kept pace with domestic inflation. Against its major trading partners, the 
Tugrik appreciated in real terms by almost 30 percent since end _.1993. 

Therefore supply of tradables shifts to the leftward to EB2, to point 2, which is close to 
external balance ( CAB decreased from -32 % m 1989 to - 8 % in 1992 , due to 
reduction of consumption) but in higher inflation. 

In the Figure A.2 shown structural changes in the period from 1992 to 1998. 

Figure 4. 2 Real Exchange Rate 

Absorption 
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**** 

This report covers only explanation of the studies and its results, which is a small part of 
research papers and data. Future improvement of the text and processing of data is need. 

This report also will distributed in Mongolian and Russian to Mongolian and Central 
Asian researchers and readers. 

All rights reserved by IDRC, Canada. 

Report written in May. 1999. 
MNE-IDRC study project team. 
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