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foreword

The development of the Oyu Tolgoi mine has the potential to
positively fransform the Mongolian economy over the coming 20
years. The Oyu Tolgoi copper deposit is the biggest known
unexploited copper resource in the world today and its location
in Mongolia, adjacent to some of the fastest growing economies
in the world, makes it strategically important. However, it is not
always the case that the exploitation of a rich natural resource
such as Oyu Tolgoi has contributed significantly to the welfare of
a developing country and fears of the so-called ‘resources curse
are of ongoing concern to many economic development
specialists.

This report was commissioned by Rio Tinto with two purposes in
mind. First, the authors were asked to assess the conditions under
which mineral resources in developing countries might be
exploited to the benefit of countries such as Mongolia while
mitigating the worst effects of ‘Dutch disease’, the term often
used to describe the inevitable effects on other sectors in an
economy when a sector such as mining grows rapidly. Second,
the authors were asked to build a quantitative economic model
capable of analysing the quantitative impacts on the macro-
economy of Mongolia of the development of Oyu Tolgoi.

The analysis was jointly undertaken by staff of the School of
Economic Studies from the National University of Mongolia and
the Australian applied economics consulting firm, BAEconomics
Pty Ltd. The study team developed a computable general
equilibrium model of the world economy incorporating Mongolia
as a separate country for the present study. This model has been
made available to Mongolian government departments and
other Mongolian economic agencies for their use and further
development. Training in the use of the model has been offered
to staff from these economic agencies.
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The development and improvement of quantitative models such
as the one used in this assessment is an ongoing process. Our
hope is that as better data become available and modeling
techniques are refined that Mongolian academics and staff from
government agencies take the opportunity to further engage in
the economic policy debate using updated versions of the
model.

Dr Brian Fisher Dr Tuvshintugs Batdelger
Managing Director Professor
BAEconomics Pty Ltd National University of Mongolia

February, 2011
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glossary

GDP

e the sum of the final uses of goods and services less
the value of imported goods and services.

GNP

e GDP less primary incomes payable to non-resident
unifs plus primary incomes receivable from non-
resident unifs.

gross value added

e the value of output less the value of intermediate
consumption.

gross savings
e GNP less total consumption, plus net fransfers.
inflation

e Arise over time in the general level of prices of
goods and services that a reference population
acquires, uses or pays for consumption.

economic welfare

e the level of prosperity and quality of living standards
in an economy.

labour force

e dall persons aged 15 - 64 who are either employed or
unemployed.

nominal exchange rate

e the price of one country’s currency in relation to
another.

real exchange rate

e the nominal exchange rate adjusted for the price
differences between two given countries.
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unemployment level

e all persons above 15 years of age who are without
work and currently available for work and actively
seeking work.

utility

e the satisfaction derived from consumption of a good
or service.
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executive summary

Mongolia is a vast, resource abundant country located between
China and Russia. The formal economy is relatively small with GDP in
2009 of US$4.2 billion but growing quickly with an annual average real
GDP growth from 2003 to 2008 of nearly 9 per cent. The country has
relatively low living standards with a GDP per person of US$1,560 in
2009. Since the early 2000s, the Mongolian economy has become
more dependent on the mining sector for GDP growth, exports, and
fiscal revenues with copper, gold, coal, molybdenum, fluorspar and
zinc being the major commodities.

In 2009, the Government of Mongolia signed an investment
agreement covering the construction and operation of a copper-
gold mine at Oyu Tolgoi in southeastern Mongolia near the border
with China. Oyu Tolgoi is the largest known undeveloped copper
deposit in the world with a mineral reserve of 1,393 Mt of ore grading
0.93 per cent copper and 0.37 g/t of gold. Its development is
projected to have significant and long-term impacts in the South Gobi
region and the Mongolian economy more generally.

In light of the negative historical experiences of some developing
countries following the exploitation of abundant natural resources
and the extensive literature on the so-called ‘resources curse’, Rio
Tinto decided to sponsor a professionally independent economic
impact assessment of the Oyu Tolgoi project on the Mongolian
economy. This work was carried out by the School of Economic
Studies of the National University of Mongolia in collaboration with the
Australian applied economics consulting firm, BAEconomics Pty Ltd.

The impacts on key Mongolian macro economic variables arising
from the development of Oyu Tolgoi are projected and discussed in
this assessment. The key variables of interest include: GDP and GNP;
the exchange rate; wages; fiscal revenues; exports and imports; and
sectoral output. A key focus of the assessment is on alternatives uses
of government revenue generated by the project.

The analytical framework used in this assessment is BAE's general
equilibrium model of the world economy, MINCGEM. The impacts of
Oyu Tolgoi are projected by comparing economic outcomes in the
reference case (a hypothetical global economy in which Oyu Tolgoi is
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not developed) to a number of alternative policy scenarios in which
Oyu Tolgoi is developed. The assessment is conducted over the period
2010 to 2043, that is, covering the first 30 years of the mine’s
production life.

reference case

To be useful the reference case must describe the trajectory of all key
economic variables in the hypothetical global economy in which Oyu
Tolgoi is not developed. The main assumptions in the reference case
are as follows.

The Mongolian population and labour supply are projected to record
only modest growth in the future — such that, by 2043, they are
projected to be 40 per cent higher relative to 2004 levels.

Mongolian GDP is projected to grow on average 5.9 per cent per
year between 2004 and 2043.

The sectoral composition of the Mongolian economy is projected to
remain relatively similar to that of foday over the projection period
with mining and services being the major contributors to total output.

Significant growth is projected for Mongolian mining production even
without the development of Oyu Tolgoi. Coking and thermal coal
production is assumed to increase by approximately 32 and 42 times
respectively between 2004 and 2043. Non-OT production of copper
concenftrates is assumed fo more than double while production of
refined copper is assumed to increase by 54 times and non-OT gold
by 1.3 tfimes.

Consensus world price forecasts of mining commodities are assumed
to 2015 with a constant real long-run copper price assumed from 2015
to 2043 of US$2.50/Ib and a constant real long-run gold price of
US$1000/0z (in real 2010 terms). Alternative copper price assumptions
of US$3.00/Ib, US$2.00/Ib and US$1.00/lb are also considered.

Ovyu Tolgoi policy scenarios

To assess the impacts of Oyu Tolgoi on the Mongolian economy and
possible alternative ways that the Mongolian government might
disburse the taxation and dividend revenue from Oyu Tolgoi, one
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standard policy scenario and two hypothetical scenarios were
developed.

scenario 1: Oyu Tolgoi scenario

In this scenario, the government of Mongolia, in partnership
with global mining companies, invest in Oyu Tolgoi. Mine
production results in a reallocation of resources throughout the
Mongolian economy compared with the reference case. The
development of the mine results in changes in the sectoral
composition of output and macro-economic outcomes
(relative to the reference case). All fiscal revenues from Oyu
Tolgoi that flow to the government of Mongolia are allocated
to government expenditure.

scenario 2: wealth accumulation scenario

This hypothetical policy scenario is similar to scenario 1, except
that all fiscal revenues from Oyu Tolgoi to the government are
placed in a national savings fund. The interest from the fund is
distributed to private households and government expenditure
while the capital is preserved.

scenario 3: cash distribution scenario

This hypothetical policy scenario is similar to scenario 1, except
in this case all fiscal revenues paid by Oyu Tolgoi to the
government are distributed to private households who spend it
on private consumption or save it.

key results

gdp

By 2020, Oyu Tolgoi's direct impact is projected to increase Mongolian
GDP by 25.6 per cent above reference case levels. Oyu Tolgoi's
indirect impact is projected to increase GDP by a further 10.8 per
cent. Thus, the mine’s total impact on GDP is a 36.4 per cent increase
above what would have occurred in the absence of its development.

GDP per person is projected to be 34 per cent higher under the Oyu
Tolgoi scenario than the reference case by 2020, and 9 per cent
higher by 2043.
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Figure A: Decomposition of percentage deviation in GDP relative to the reference case
into direct and indirect effects
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gnp

Given the central copper price assumption of $2.50/Ib, by 2020 the
development of Oyu Tolgoi is projected to increase GNP by 15 per
cent above reference case levels. With a higher long-term copper
price of $3.00/lb, Oyu Tolgoi is projected to raise GNP by over 22 per
cent by 2020. Even with a very low long-term copper price of $1.00/1b,
the mine would still make a positive contribution to Mongolian GNP
compared to what it would have been without the development of
the mine.
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Figure B: Mongolian real GNP, percentage deviation relative to the reference case
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international frade

By 2020, Oyu Tolgoi will lift the value of real exports by 55 per cent and
real imports by 19 per cent relative to the reference case. In 2019,
Oyu Tolgoi is projected to account for 48 per cent of Mongolian
exports.

Figure C: Mongolian international trade in the reference case and the Oyu Tolgoi
scenario
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real exchange rate

Oyu Tolgoi is projected to result in the real exchange rate
appreciating by 15 per cent relative to the reference case by 2020
(assuming a long-term copper price of $2.50/1b). Lower long-term
copper prices are projected to result in relatively smaller
appreciations of the tugrug.
Figure D: Mongolian real exchange rate, percentage deviations relative to the reference
case
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real wages

By 2020, the average real wage in Mongolia is projected to be 30 per
cent higher under the Oyu Tolgoi scenario compared to the
reference case. The projected increase in real wages, relative to the
reference case, peaks at 35 per cent in 2023 and thereafter falls fo 22
per cent. The impact on real wages in the mining and services sectors
is greater than the impact on the average real wage. Likewise, the
impact on real wages in agriculture and manufacturing is less than on
the average real wage.
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Figure E: Mongolian real wages, percentage deviation relative to the reference case
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sectoral composition of output

The development of Oyu Tolgoi more than doubles the size of the
Mongolian mining sector by 2020 while all other major sectors
continue to grow under the Oyu Tolgoi scenario. However, relative to
the reference case, the agriculture and manufacturing sectors
contract under the Oyu Tolgoi scenario. This occurs because of the
appreciating real exchange rate and higher real wages compared to
what otherwise would have occurred.

Figure F: Mongolian sectoral output in the reference case and the Oyu Tolgoi scenario
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hypothetical policy scenarios

The results show that the establishment of a wealth accumulation
fund has the potential to be beneficial to Mongolia. Oyu Tolgoi is
projected to have a more positive impact on the Mongolian
economy under the wealth accumulation scenario than under the
cash distribution scenario. When compared to the cash distribution
scenario:

GNP relative to the reference case is on average 8 per cent
higher from 2020 onwards under the wealth accumulation
scenario;

the appreciation in the real exchange rate relative to the
reference case is lower under the wealth accumulation
scenario;

tfradable sectors are better off with agriculture expanding
relative to the reference case and manufacturing contracting
by relatively less under the wealth accumulation scenario;

all sectors benefit in the long-term from increased demand in
the wealth accumulation scenario; and

government budget revenues (excluding those from Oyu
Tolgoi) are 7 per cent higher in 2043 under the wealth
accumulation scenario.

Given the central modeling assumptions, the wealth accumulation
fund is projected to be worth more than 5 times 2010 GDP by 2043.

Figure G: Mongolian real GNP, percentage deviation from reference case
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Figure H: Mongolian real exchange rate, percentage deviation relative to the reference
case
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conclusions and policy implications

This economic impact assessment of Oyu Tolgoi has shown that the
development of the mine will have significant and long-term positive
impacts on the Mongolian economy. While the non-mining tradable
sectors will experience reduced competitiveness from an
appreciating exchange rate and higher real labour costs (relative to
what otherwise would have occurred), the overall impact of Oyu
Tolgoi on both GNP and GNP per person is projected to be highly
positive. In other words, the development of the mine, will, on
average, make all Mongolians better off. Furthermore, even if long-
term copper prices were to fall well below consensus forecasts,
Mongolia is still projected to benefit from Oyu Tolgoi.

Increasing the workforce participation rate and encouraging
Mongolians to return from abroad would help to ease some of
structural adjustment pressures that will inevitably arise from the
development of Oyu Tolgoi.

The results also suggest that accruing fiscal revenues from Oyu Tolgoi
in a wealth accumulation fund would mitigate the effects of structural
adjustment on the Mongolian economy. Conversely, a policy of
distributing the fiscal revenues from Oyu Tolgoi directly to private
households would exacerbate structural adjustment pressures and
cause greater volatility in international competitiveness. Given the
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historical experiences of some countries in managing natural resource
wealth, the importance of the establishment of a well-designed and
managed savings fund is a key finding from this assessment.

The results presented in this report are based on data and
assumptions that were available to the authors in 2010. Ongoing
reviews of the project as the mine is developed will inevitably lead to
changes in cost and production estimates that could have a material
impact on the estimates of the project’s macroeconomic impact. The
model used in this analysis has been made available to Mongolian
government departments and key economic agencies for their use in
further policy analysis. There are a wide range of possibilities for the
use of government revenues flowing from Oyu Tolgoi including
enhanced infrastructure development or targeted health and
education spending. These possibilities have not been explicitly
examined in the present study but remain for future research.
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Cynan raaHbl TOB4YOOH

Monron ync 6on BHXAY 6onoH OXY-bIH xoopoHA 6avpnacaH epreH yygam
HyTarTan, 6anranuiiH Heeueep 6asnar opoH. [JoTooablH HUAT BYTIAra3XYYH
2009 oHAa 4.2 Topbym am.gonnapTan T3HUC3H Hb anbaH ECHbl 3AMIH 3acar
XapbLAHIYN XWKIMAT HOTMOX Y 30MIAH 3acrnnH 60auT ecenT TyH eHaep Oytoy
2003-aac 2008 oHbl xoopoHA 9 opyuM xXyBbTanm 6amkaa. Har xyHg Hoorgox
AHB 2009 oHbl 6angnaap 1560 am.gonnap 6ancHbIr Xxapaxa ambXupraaHbl
TYBLUWH XapbLaHryn gooryyp 6avraa tom. 2000-aag oHbl 3x33¢ MoHron
YNCbIH 34UNH 3acar, Tap AyHaaa AHB-Hui ecenT, akcnopT 60M0OH TECBUNH
OPFOro 33par Hb 33C, anT, HYYpPC, MONNBAEH, XXOHLW Bonooa Lanp 3aprumr
rONYoH YANAB3PNA343r YyN yypxanH canbapaac NxaaxaH XxaMmaapanTam
6oncoop Ganraa 6unas.

2009 oHa Monron yncblH 3acruiiH razap MoHronbsliH eMHea xacart MoHron-
XaTtaablH XunuiH orponuoo 6anpnax Owy ToNronH 33c-anTHbl yypXxanr
Ganryynax, awmrnax Tyxam XepeHre opyynanTblH ra3p3asHA rapbiH ycar
3ypcaH 6unaa. Owy TonronH opg Hb O3NXMIAL alumrnargaaryn XaMrmiH Tom
33curH opg 6ereen 0.93 xyBuiH 33¢ 6a 0.37 r/TH anTHbI aryynamx 6yxum
1393 cad TOHH XYAPUIAH HEBLTAN ax. DHS opabIr awmrnantang opyyncHaap
MoHronblH emHeg OycuiiH 601004 YNCbiH HUAT 3AUWH 3acarT TOMOOXOH, YpT
XyrauaaHbl Heneernen y3yynax TenesTan bariHa.

3apum xenkmx Oy opHyyablH GanranuinH apeBuH 6asinraa alwmrnacHbl Japaa
NX33X3H XYHAP3N GIPXLLIANTIN YUMPCaH TYYX3H TypLunara 6buinraac ragHa
“HeeLMNH Xapaan” XxaMaax C3ABA3P ONTOH TOOHbI LUMHXKMAAX yXaaHbl cyganraa
OyTaanyya xunracaH 6araar 6munas. YyHunr xapransad Otoy Tonrown tecen
MoHron yncblH 34UNH 3acarTt Yyxam X3pxaH Henee y3yynax Tanaap xapaat
OyC M3PraXknuinH yHanNraa cyganraar Pno TUHTO KOMNaHM caHaaunmk MB33H
TOTr3C3H oM. OHaxXyy cyaanraar Moxron YnceliH Vx CypryynuinH 3ammH
3acrunH Cypryynb, ABCTpanuiH X3parnasHnin 3ANNH 3aCrninH 3eB11eX
komnaHn BAEconomics Pty Ltd-Tan xamTpaH rynuaTtranas.

Oroy TonrowH opapir awmrnacHaap MoHron yncblH Makpo 34uNMH 3acrMmnH
YHOC3H XyBbCardy XaMxyypyyaag rapax Heneennuur yr cyganraang Teceenk
LWNHXMN93. YHOC3H xamxyypyyaan OHB, YHB, BantoTbIH XaHLW, LanuH,
TOCBUWH Opnoro, ragaaj xyaangaa, canbapbiH YUNABIPAAN 33par OPCOH.
CynanraaHsbl Har ron xacar Hb Oty Tonron Tecneec opox opnorbIr 3acrbiH
rasap xapxaH 3apuyynaxaac xamaapaH rapax yp AYHrYYOUNH LWWHXUII3
6annaa.

OH3 cyaganraa Hb “BAE”-unH 6onoscpyyrncad MINCGEM xama3ax A3NXWMIH
30UNH 3acCruiH epeHXNin TIHLNNH 3areap A433p cyypunargax XunrgcaH.
Oty TonronH HeneennuIr cyanaxgaa cyypb xyesunodap oytoy Oty Tonron
TOCON X3PINKMUXIYN TOXMONZON Aaxb OYP 3ypar, MeH Yr TeCen Xaparnkmk

11
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YYHTa1 xonbooTton 6amx 6onox 6oanoreiH XyBunbapyynaac yyasantam
Hexuen 6ananyyabir XOOPOHA, Hb >XULLIMXK XapbLyyrcaH oM. XyrauaaHbl
XyBb[ yypXanH ynnasapnanTtuiiH axHun 30 xwun 6ytoy 2010-aac 2043 OHbl
XOOPOHA aBY Y393B.

Cyypb xyBunbap

Oy Tonron awmrnanTtaHg opoory ToXmonaona 9AnnH 3acCruiH YHACIH
XyBbCaX XaMXKYYPYYA X3PX3H OalxbIr Cyypb XyBUNOapT TyCraH TeCeerceH
6arHa. YyHg gapaax ron raamarnanyyd OpCoH:

MoHron yncbiH XyH am 60f10H XeA4enIMepuinH HUANYYNaNT uaawng oruom
ecexryn, 2043 oHa 2004 oHbl TYBLUMHTAM Xapblyynaxag 40 xysuap unyy
Banx.

2004-eec 2043 oHbl xoopoHa OAHB ayHmxkaap 5.9 xyBuiiH ecenTTan 6anx.

CypanraaHbl XxyrauaaHg 3aunH 3acruiH canbapyyabiH 6yTaL, eHeernnH
GarpganTanm TecTan 6anx Gereen yyn yypxam 60M0H YANYUNrasHU
canbapyyn 3oHxunox 6amnp cyypbTtan 6anHa.

Otoy Tonrow Tecen xapanknxryn 6ancaH 4 MoHron yncbeiH yyn yypxamH
canbapblH ynNnaBapnan xypaauTtan ecexeep teceeneraceH. 2004-2043 oHbl
XOOPOHZ, KOKCXKAO0r BOMOH 3pUnM XYYHUIA HYYPCHUIA YInaBapnan tyc 6yp 32
0a 42 gaxuH HAMIrgaxaap Toouos. XapuH Oty TonronH 6yc 39cuinH
BaspkmanblH yrnaBaprian 2, 6onoBcpyyrcaH 33CUNH yANaBapnan 54, anTHbl
ynngsapnan 1.3 gaxvH ecexeep aBy y3nao.

2015 OH XYPTanXx 39CUNH YHUIT A3NXWUIAH LUMHXI34YOUNH HUATNAT
Teceenneep, xapuH 2015 oHooc 2043 oHbl XOOPOHAOX 33C BOMOH anTHbI ypPT
XyrauaaHbl TortBopton 60guT yHuir Tyc Tyc 5,500 am.gonnap/ToHH, 1,000
am.gonnap/yHu, 6arnxaap Taamarnas. 33CUMiAH YHUAT MeH 6,600
am.gonnap/ToHH, 4,400 am.gonnap/ToHH, 2,200 am.gonnap/ToHH 6ainx
XyBUNoapyyabir TOOLIOX Y3C3H.

Oroy Tonron Tecen xapankux 6oanorbiH XyBunbéapyya

MoHron ynceiH 3aunnH 3acart Oy TonrovH y3yynax yp Heneenen 605oH
Otoy Tonrow Tecneec opx Mpax TaTBapbliH 6051004 HOOrAON ALUMMNH OPNOrbIF
3apuyynaxTan xon6ooTon 3acrnnH raspaac xXapankyysnk 6onsoLwryin
6oanoryyabiH Heneennunur cyanaxblH Tyng ctaHgapTt Har 604norbiH
XyBunbap, MeH TeceericeH xoép 6oanorbiH xyBundap 60noBcpyymx
LUMHKIT3H Y3C3H HOM.

XyBun6ap 1: Oroy TonronH xyBunbap
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OH3 xyBuNGapT MoHron ynceiH 3acrunH rasap S3NXMAH XaMXKI3HUN
yyn yypxaviH komnanuyaram xamtpaH Owy TonronH opaoa XepeHre
opyynanTt XUNHA. YypxanH yAnaBapranT seargax 3xancHaap ync
OpHbI 3AUINH 3acarT cyypb XyBunbapTtam xapbLyynaxag HeeLniH
AaxvH XyBaapunanT YYCH3. Yypxaur awmrnacHaap 3avinH 3acar gaxb
canbapyyablH rapublH 6yTaL 6010H Makpo 3AWUMH 3aCrunH
Y3YYNanTyy4 eepyrnergeHe /cyypb xyBundaprtan xapbuyynaxag/. 3Hg
Oy Tonromrooc opox TecBuiiH Oyx oproro 3acruiiH raspbiH
3apnaraj xyBaapunargaxaap TOOLOB.

XyBun6ap 2: xepeHre xypumTtryyrnax XxyBunoéap

Yr xyBunbap Hb @eMHOX Hargyrasp xyeunodaprtan TecTtan 6onosy Oy
Tonronrooc opox TeCBUIH OPJIOrbIr YHOAICHUA XaaranamxuinH caHg
Ganpliyynaxaap TeceericHeep anraatan. Tyc caHraac xXypTax
XYYIMIAH Oprorbir ann epx 60noH 3acruiiH raspbiH 3apnarag
XyBaapuImK XapuH YHOC3H XOPOHIMIM Hb XYpUMTIyynaH xagaranax
oM.

XyBun6ap 3: 63n3H MeHre Tapaax xyBunbap

OH3 XyBUNGap MeH 3XHWI XyBunbapTam TeCTIN X311 Y 9HI
Toxmongona Oty Tonronrooc TeCeBT OPOX OPOTbIr ann epxyyass
OYpaH Tapaax Tap Hb YIMaap XyBWUWH X3ParnasHa 3apuyynargax
Oyroy xagranamxuHg Opox oM.

Fon yp AyHrYYA

AHB

2020 oH raxag Otoy TonrovH wyyn Heneenneep Monron ynceiH JHB-HWi
X3MX33 cyypb xyBunbaprtanm xapbuyynaxag 25.6 xyeuap unyy 6anHa. XapwH
Oroy TonrowH wyyn 6yc Heneenneep OHB yyH A33p Hamx 10.8 xyBb 6cceH
Oalixaap xapargax 6anHa. Niimaac yr yypxawvr awmrnacHaap OHB-4
Y3YYN19X HUAT eepynenT 36.4 XyBuUIAH ecenTt Ganx oM.

Har xyHg Hoorgox OHB cyypb xyBunbaptan xapbuyynban 2020 oHg 34
xyBuap, 2043 oHg 9 xyBuap unyy 6arHa.

3ypar: JHB-a y3yynax Heneennuur cyypb XyBunbapaac anrapax
XyBuap wyyp 6onoH wyya 6ycaap 3aanaH xapyyrncaH 6anaan
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anrapax %
35 4

Huiit HeJ10010.1

0] .

wyya 6yc

2013 2018 2023 2028 2033 2038 2043

YHB

33CUIAH YHUH TeCeennuinH AyHaax TyBLWHF Bytoy 5,500 am.gonnap/ToHH-
bir aBy Toouon 2020 oH raxag YHB cyypb XyBunbapTam xuwmk y3axag 15
XyBb eHaep 6anHa. TyyH33c eHaep yHa3p Gytoy 6,600 am.gonnap/ToHH-p
Toouoxon YHB 22 xyBuap nnyy, xamruiiH 6ara yHa 6onox 2,200
am.nonnap/ToHH-p TOOLOXOA MEH J1 3epar HeneeTan rapy 6anHa

3ypar b: boaut YHB, cyypb xyBunb6apaac anrapax xyBuap xapyyrncaH
Hb

25
anrapax %

20
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2010 2015 2020 2025 2030 2035 2040 2045

3epar xaHanararai eeIYHIKAAC AOOLL /$4400/T0HH /
/$6600/Tonn/

ceper xaHanaraTa e 1yHARX /$5500/T0RE/
/$2200/roun/
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FNapaap xypangaa

Cyypb xyBunbaptan 33paruyysik y3axag Owy Tonronr awwurnacHaap 2020
OoHA, 604MT 3KCNOPThIH AYH 55 XyBb, 60ANT MMNOPTLIH AYH 19 XyBMap Tyc TyC
nxaccaH 6arHa. 2019 oHg Otoy Tonron yncbliH HUAT SKCMOPTbIH 48 XyBWIAT
OypAayynax TooLoo rapas.

3ypar B: Napaap xyaanpaa, cyypb 6onoH OT opcoH xyBun6apTt
30 -

2010 oHbI UX
Haag Terper

20 A
15 -
10 -
5

ol

2010 2015 2020 2025 2030 2035 2040 2045
s DKCMOPT-CYYPb XyBUNGAP e JKCNOPT-OT XYyBUNGAP

MmnopTt-cyypb xyBunbap MmnopT-OT xyBunbap

BanwoTbiH 60aUT xaHL

Otoy Tonromrooc yyacaH BantoTblH 60anT xaHwwuinH ecent 2020 OHbI
barignaap 15 xyBb Garixaap xapargax 0anHa /33CuiAH ypT xyrauaaHbl YHUAT
5,500 am.gonnap/ToHH-p ToouoXoA/. 33CUNH YHUIAT YYHI3C 40Oryyp aBu
Y3Bar XaHLUWNH ecenT XxapbuaHryn 6ara 6anx 6onHo.
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3ypar I': BanoTbiH 604UT XaHW, Cyypb XyBuribapaac anrapax xyBuap
XapyyJncaH Hb

5 —

anrapax %
0] 1
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e AYHIDKAAC O0OLL e COPOT XaHANaratait /$2200/ronn/
_ /$4400/roun / ] —_—
9epar xaHanaratan aynaax /$5500/tonn/
/$6600/Toun/

BoauTt uanuH

2020 oH raxag gyHAaak 604nT LanuHMMnH TYBLUMH CyYpb XyBunbapTan
xapbuyynban 30 xyBb eHgep 6anx 60nHo. 3H3 anraa 2023 oHA XaMIMAH NX
Bytoy 35 xyBba Xypd ynimaap 22 xyBb XypTan 6yypHa. Yyn yypxanH 60mnoH
YANYMNrasHun canbapblH 604MT LanuHg y3yynax Heneenen Hb AyHOax
0oanT LanuHg y3yynx by Heneenneec eHgep Ganraa oM. XapuH xefee ax
axywn, ax ynnasapunH canbapyynbiH 60auUT LanvHa rapax eepynent apamn
6ara 6ariHa .

3ypar O: boauT uanuH, cyypb XyBunbapaac anrapax xysumap
XapyyJficaH Hb
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CanbGapyyablH rapubiH 6yTay

Otoy Tonrown Tecen xapankux xyBunbapblH XyBb yyn yypxanH cantap 2020
OH raxaf 2 AaxuH TancaH, 6ycag yHAC3H 6yx canbap meH ecenTTan Gavixaap
GarHa. XapuH cyypb xyBunbapranm xapbLyynban xegee ax axyin 605oH ax
YVMnAaBapunH canbapyyabiH ecenT yaaawpantan 6anraa Hb BanoTbiH 60auT
XaHLLU HAMAraax MeH 604nT LanuH ecexTan XxonbooTou oM.

3ypar E: CanbapyyablH rapu, cyypb 6onoH Owy TonroH xyBunbapr

2010 owbi ux ¢

Hasp Terper Xe0ee ax axyl?l' yyn yypxan ax yungeap : oT

| |

80 | | | CYyPe
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70 |
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B0 i 1 1
1 | ot |
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| I cyypb |

20 I I i
| ot ! |

30 | | |
| Cyype I I

20 | I I

cyype OT | 1 I

10 I 1 |
I I 1

i)

2010 2020 2030 2040

TeceenceH 6oanorbiH XyBunbap

CypanraaHbl yHraaC Xxapaxag XepeHre XypumMmTtianbiH caH 6anryynax Hb
MoHron yncag wnyy yp awurtam 6anx 60noMKTON. XepeHre XypumMTnyynax
xyBunbapt Oty Tonronrooc MoHronblH 34UNH 3acarT y3yySiax Heneenen Hb
63an3H MeHre Tapaax xyBunbapaac unyy HaawTawn 6ariraa tom. banaH meHre
Tapaax xyBunbapTan xapbuyynoban:

o XepeHre xypumTnyynax xyeundapt 2020 oHooc xonw YHB-mi cyypb
xyBunbapaac gaBcaH Xamxaa ayHaxaap 8 xysuap wunyy 6anHa;

e XepeHre xypumTnyynax xyBundapT BantoTbiH 604UT XaHWWINH ecenT
apau 6ara 6aiHa;

e XepeHre xypuMmTryynax xysunbap xygangaadbl canéapt unyy
9anTan banx Oytoy xeaee ax axymH canbap cyypb XyBundapbir
60aBON UNYY 6COX, aX YANABIPUIAH canbapblH Xymuraant
xapbLaHryn 6ara 6anHa;
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e XepeHre XypumTnyyrnax XyBunbapblH XyBbA YPT XyrauaaHa HUAT
3PANT UXCaX Tyn Gyx canbapT alumrtai;

e XepeHre xypumTnyynax xysundapsiH xyebg Owy TonronH 6yc
TecBUH opnoro 2043 oH raxag 7 xysuap unyy 6anna.

[yHOax Teceensniuir aBY y3axa XepeHre XypumTnyynax caH He 2043 oHf,
2010 oHbl AHB-nir 5 gaxvH ypXXyYNCaHTIN AYNLIX XOPEHreTan 6oncoH
6anx Tenes 6arHa.

3ypar E: Boaut YHB, cyypb XyBun6apaac sinrapax XyBuap xapyyncaH
Hb
25

anrapax %
15
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5 ,./
0 - = ‘ T ‘ T ‘ .
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3ypar X: BanoTbiH 604UT xaHLW, cyypb XyBunbapaac anrapax xysmap
XapyyJficaH Hb
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OyrHanT 6a ay xon6orgon

OHAXYY 34MNH 3aCrUiiH HerneennuiH cyganraadsl ayHa Owy Tonron yypxanr
X6rKYYICH33p MoHron yncbiH 34MWH 3acart Xy4Tan, ypT XyrauaaHbl 9epar
Herneenen yyCcaxmnr TOrTooB. BantoTbiH XaHLW YaHrapy xegesniMepuinH epter
HAMaraax Tyn yyn yypxanH 6yc xyaangaansl canbapyyablH epcenaex
YaaBap cynpax Xaaun Y yr TOCNUNH y3yynax epeHxunin Heneenen 6ytoy YHB,
Har xyHA Hoorgox YHB 33part rapax eepyunent Hanasg separ 6anx oM.
Bepeep xanban, yypxauvr awumrnacHaap HUAT MOHrONYyyablH aMbXupraaHbl
TYBLUWMH HUNTA33 camkpax TeneBTan. TYYHUN3H, YPT XyrauaaHbl 33CUMIAH YHI
OOOOMMH HAWTNATr Teceenneec Aooryyp 6ancan Toxmongona 4 MoHron ync
3H3 Tecneec 60anNT yp ereex aBaxaap xapargax oarHa.

Oroy Tonrowr awumriax 9XancHI3aP 3annwryn yycax sapum OyTummnH
©6pYUNenTUH XYHAP3ANUIUr 6aracraxbliH TYNA axunnax Xy4YHUn oponoor
HBMargyynx, ragaagag 6yn MoHronuyyabir 3X OpOHA00 3PraXk UPIXUAT
O3MXNX Hb HAM3P OOMHO.

CynanraaHbl AyH MeH Oty Tonronrooc yyasx TOCBUAH OPIOrbIr XepeHre
XYyPUMTRyynax cang 6anpLlyysmk ecrex Hb 3OuUNH 3acruiH OyTUWIH
©6pUNenTUiiH ceper Heneernneec 3anncxunx apra 6onoxbIr xapyynas.
HereeTanryyp, yr Tecrieec opox TOCBUIAH OprorbIr ann epxyyaag 6anHaap
TapaacHaap 6yTunnH eepYnenTuiiH JapamTbIr ynam XYHAPYYIDK OfOH ync
Aaxb epcengex Yagsap TOrTBOPrymxmnx maragnantan. bavranunu
DOaanraacaa ONICOH aluuraa x3apxaH 3apLyyrfcaH Tanaapx 3apum ync OpHbl
TYYX3H TypLunarbir xapranaaH y3axag 3eB OyTauUTaN, CalH MEHEXMEHT Oyxui
XypuUMTRanbIH caH 6anryynax Hb XM4H39H a4y xonoborgonton 60nox Hb 9H3
cypanraaHbl ron gyrHant 6avs.

3oxuorung sHaxyy cyganraar 2010 oHbl TOO M3433n13n 6GONOH eepcannH
Taamarnanyyg A3sp YHASCN3H rapracaH 6onHo. Owy Tonron yypxanH
OyTa3H BanryynanT epHeXMIH X3P33p TOCINNH YHINII3HA ©epUnenT rapu,
epTer 605004 ynnaBapnanuinH XaMxasHUN Tanaapx TooL00 Taamarnan
eepunergex Hb 3annwryn. YyHaac ynbaanaH yr TecnmiH Makpo 34MIH
3acarT y3yynax HeneennnnH TooL00ona MeH 60ANT eepunenT yycy
Gonsowryi oM. QHAXYY cydanraaHg awmrnacaH 3arsapbir MoHronbelH sama,
9OMMH 3acrMnH canbap xapuyLcaH YHAC3H areHTnaryyaas uaawmg
6oanorblH cyganraaHgaa awvrnaxag He caHan 6omnrocoH 6unaa. Oty
Tonronrooc opox opsiorbIr 434 GYTUMAH Xenkun, 3pyyn M3HA, 60noBcpon
33par OfOH 3ynnga 3apuyynax 6onomx 6ui. OH3 Tyxam yr cyganraaHg
TycramnaH aBd y333ry Xoaun 4 MpasaynH cyganraaHyynbiH ¢349B 6amk
GonHo.
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1 introduction

The Oyu Tolgoi copper deposit located in the South Gobi
desert in south-eastern Mongolia near the Chinese border is
currently the largest known undeveloped copper reserve in
the world. In 2009, the Government of Mongolia signed an
investment agreement with Ivanhoe Mines Mongolia Inc
(now Oyu Tolgoi LLC), which holds the mining licenses and
whose parent companies are lvanhoe Mines Limited and
Rio Tinto International Holdings Limited.

The investment agreement covers the construction and
operation of a copper-gold mining complex at Oyu Tolgoi.
The mine is currently in the construction phase with an
estimated US$18.6 billion in capital expenditure required
over the life of the mine. First production is expected in 2013
(with some possibility of this occurring in 2012) with full
production of 450,000 tonnes of copper and significant
gold by-products expected by 2017. The mine is expected
to be operational for at least 59 years.

Mongolian GDP was US$4.2 billion in 2009. Given the size of
the deposit and the investment and production plans, Oyu
Tolgoi is expected to have significant impacts on the
Mongolian economy. It is expected that the project will
make a significant contribution to sustainable economic
growth and social development in the South Gobi region
and nationally, during construction, mine operations and
after closure.

In light of this, in 2010 the School of Economic Studies at the
National University of Mongolia and BAEconomics Pty Ltd
were confracted by Rio Tinto to conduct an economic
impact assessment of the development of Oyu Tolgoi on
the Mongolian economy.

In this assessment, BAE's general equilibrium model of the
world economy (MINCGEM) was used to estimate the
economic impacts of Oyu Tolgoi for the period 2011-43.

The results reported in this study highlight the key macro-
economic outcomes for Mongolia that arise as a
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consequence of the development of Oyu Tolgoi and
government policies on the use of the revenue that it
receives from the mine.

The results presented in this report are based on data and
assumptions available to the authors in 2010. Ongoing
reviews of the project as the mine is developed will
inevitably lead to changes in cost and production
estimates that could have a material impact on the
estimates of the project’s macroeconomic impact. To
assess the impact of such changes it would be necessary to
re-run the modelling with the new assumptions. The model
has been made available to key Mongolian economic
agencies so that such work can be carried out.

This report is organised as follows. In the next chapter a
detailed background to the Mongolian economy is
presented. In chapter 3 the impact of rapid mining
development on economic growth in developing countries
is explored together with a review of the literature on the
so-called ‘resources curse’ or Dutch disease. A description
of the Oyu Tolgoi project is provided in chapter 4. In
chapter 5 the analytical framework used in the present
study to determine the economic impact of Oyu Tolgoi on
the Mongolian economy set out. A description of
MINCGEM is provided. In chapter 6 the results of the
assessment are provided and in the final chapter some
conclusions are drawn and policy implications are outlined.
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2 background to the Mongolian economy

2.1 geographic overview

Mongolia is a landlocked country in Eastern Asia that is
located between China and the Russian Federation (Figure
2-1).

Mongolia has a surface area of 155.4 million hectares
making it the 19th largest country in the world and
approximately 17 per cent of the size of the United States
(CIA 2010). Only 0.76 per cent of the land area is
considered arable with the remainder ranging from
mountains in the west and north to grassy steppes to semi-
desert and desert plains in the south-central (CIA 2010).

The country experiences harsh climatic conditions with
short, hot summers and very cold, windy and long winters.
The country has an average precipitation of approximately
251 millimetres per year (FAO 2010a). Precipitation is highest
during the summer and in the north of the country.

The capital, Ulaanbaatar, is located in central Mongolia.
Apart from the Ulaanbaatar municipality, Mongolia has 21
provinces, which are divided intfo 329 districts. Nearly half of
its 2.7 million people live in the capital city.

The country is characterised by high poverty levels,
exacerbated by an urban-rural divide. Poverty incidence
in rural areas is nearly twice that of urban areas, primarily
because herder families are extremely vulnerable to
poverty and have limited employment opportunities.
Around 40 per cent of the country's workforce still has a
nomadic lifestyle and herd livestock.
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Figure 2-1: Mongolia's position in Asia and key features
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2.2 economic overview

Mongolia is well endowed with natural resources and
borders two major markets, namely Russia and China. These
two factors go some-way to explaining the dynamics of the
economy.

Following the collapse of the Soviet Union in the early 1990s,
Mongolia embarked on its transition to a market-based
economy. The transition from a centrally planned economy
to a market based economic system resulted in a painful
recession. Soviet assistance was, at its height, one-third of
GDP and disappeared almost overnight. Real GDP
contfracted by over 20 per cent between 1990 and 1993
(Figure 2-2 and Figure 2-3), before the country began to
realise any of the efficiency gains from market-oriented
reforms. Real GDP per person also declined in the 1990s to
less than 1,000,000 MNT (less than 1$2,000 (PPP terms) or less
than US$500) (Figure 2-4).

23



)

BAEcoRSics economic impact assessment — Oyu Tolgoi

Figure 2-2: Mongolian annual real GDP
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Figure 2-3: Mongolian annual real GDP growth
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Denominated in international dollars, real GDP per person
did not return to 1990 levels until the early 2000s while in US
currency, it fook until 2008 to reach the level that had been
achieved in 1990.

Mongolia's economic performance has been strong since
the early 2000s, with real GDP growing at nearly 7 per cent
on average to 2008 and GDP per person rising by

24



)

BAEcoRSics economic impact assessment — Oyu Tolgoi

approximately 33 per cent in local currency (45 per cent in
PPP terms and over 200 per cent in US currency terms).
Table 2-1 provides a good snapshot of the Mongolian
economy for the period 2005-10. Over that period real
income per person officially grew from US$514 to US$1,788,
which classifies Mongolia as a lower-middle income
country. Compared to other countries in the region,
Mongolia’s real GDP per person has been significantly
lower than Russia, Kazakhstan and China and higher than
the Kyrgyz Republic since 1996 (Figure 2-5) when China
overtook Mongolia. By 2008, Russia’s real GDP per person
was nearly 4.5 tfimes larger than Mongolia’s while
Kazakhstan's was more than 3 times larger. However, the
fall in real GDP per person after the breakup of the Soviet
Union in 1990 was also much lower in Mongolia than it was
in Russia, Kazakhstan and the Kyrgyz Republic.

Figure 2-4: Mongolian annual real GDP per person
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Source: IMF (2010d) and World Bank (2010d). Figures from 2010 are projections

25



)

BAEcoRSics economic impact assessment — Oyu Tolgoi

Figure 2-5: Annual real GDP per person
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The mining sector and the associated rise in commodity
prices and Chinese import demand from 2004-08 has been
the key driver of the recent growth in the Mongolian
economy. However, Mongolia is also becoming
increasingly reliant on its natural resources with the mining
sector responsible for providing 43 per cent of fiscal
revenues in 2008 and 85 per cent of exports (and thus
foreign exchange, excluding donor funds) in 2009 (MRAM
2009; ADB 2010b; Hart Nurse Ltd and Ulaanbaatar Audit
Corporation LLC 2010; NSO 2010a). Mongolia relies on
China to purchase nearly three quarters of its exports. As a
result, the economy is extremely sensitive to changes in
commodity prices, the exchange rate and growth in
China’s economy.

In the future, Mongolia is projected to perform strongly with
real GDP growth projected to average 13 per cent and
real GDP per person approximately doubling in all currency
terms between 2010 and 2015. The mining sector is
projected to be the prominent source of growth in the
future.
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Table 2-1: A snapshot of the Mongolian economy

2005 2006 2007 2008 2009 2010
real GDP 2005 MNT Bn 2780 3017 3326 3623 3564 38221
real GDP growth % 7.3 8.6 10.2 8.9 -1.6 7.2!
2005 MNT 000s 1091 1170 1272 1365 13231 13981
real GDP per person 2005 1% (PPP) 2615 2805 3049 3272 31711 3350!
2005 US$ 905 1185 1415 1788 14217 18341
copper production kt 127 130 130 130 127
copper export 2005 US$ Bn 326 615 764
share of mineral products in exports % 74 75 79 84
agriculture's share of total persons employed % 40 39 38 36
share of agricultural production
crops % 8 11 10 12 14
livestock % 92 89 90 88 86
livestock numbers
sheep 000s 12,885 14,815 16,990 18,362
goats 000s 13,267 15,452 18,348 19,969
caftle 000s 1,964 2,168 2,426 2,503
camels 000s 254 254 261 266
horses 000s 2,029 2,115 2,240 2,187
share of agricultural products in exports % 2.1 2.4 1.7 1.4
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2005 2006 2007 2008 2009 2010

population 000s 2550 2581 2611 2641 26711 27011
male 000s 1262 1278 1292 1307 13211 1336!
female 000s 1287 1303 1319 1335 1350! 1366!

number of employed 000s 968 1010 1024 1042 1006

rate of unemployment % 3.3 3.2 2.8 2.8 3.6

government revenue % of GDP 30 36 40 36 33

government expenditure % of GDP 25 31 36 40 37

budgetary surplus/deficit % of GDP 3 3 3 -5 -5

annual inflation % change 12.5 4.5 8.2 26.8 6.3 13

nominal exchange rate MNT/USD 1,205 1,180 1,170 1,166 1,438

real imports 2005 US$ Mn 1.177 1.390 1,941 2,991

real exports 2005 US$ Mn 1,064 1,493 1,834 2,336

trade balance 2005 US$ Mn -113 104 -108 -654 -230

current account balance 2005 US$ Mn 88 360 162 -624 -3481

real interest rates % 8.4 3.1 8.5 -1.5 .

deposit interest rates % 13.0 13.0 13.5 11.2 .

Source: ADB (2010b), BoM (2011a), FAO (2010b), Global Insights (2010), IMF (2010d), MRAM (2008), NSO (2010a), UN (2009), USGS (1994, 1995, 1996,
1997, 1998, 1999, 2000, 2001, 2002, 2003, 2004, 2005, 2006, 2007, 2008), World Bank (2010d, 2010e). < Estimate
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The sectoral composition of the Mongolian economy has
changed dramatically over the past two decades (Figure
2-6). Manufacturing and frade, and agriculture have
experienced the largest reductions with their contribution to
GDP declining by 19 and 10 percentage points respectively
between 1995 and 2009. Mining, and transport and
communications have enjoyed the largest growth with their
contribution to GDP increasing by 9 percentage points
while finance and public administration and utilities and
construction have remained relatively constant. In 2009
agriculture remained the largest sector followed by mining
with their share of GDP equal to 23 and 19 per cent
respectively.

Figure 2-6: Real GDP by industrial origin, in 2005 constant prices
1995- GDP = 2,472 Bn MNT 2000- GDP = 1,812 Bn MNT
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Source: ADB (2010b). Note: manuf. & trade = manufacturing and trade; util. &
const. = utility and construction; trans. & comms = transport and communications;
fin. & pub. admin = finance and public administration

In the past two decades, as the economy has become
more market oriented, fundamental reforms such as
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privatisation of state owned companies, price liberalisation
and establishment of market based institutions have all
taken place (Cheng 2003). More recently, with the
commodity boom, mining has begun to dominate the
economy. As a result Mongolia was hit hard by the global
financial crisis, with the crisis fransmitted through lower
commodity prices. Mongolia's economic downturn was a
result of the combination of a collapse in prices and a
downturn in the economies of its major trading partners,
and particularly that of China. The collapse in copper
prices and trade hit Mongolia harder than the other major
copper producers because of the country’s dependence
on the commodity, pro-cyclical fiscal and monetary
policies, a fixed exchange rate and - at that time - an
overheating financial sector. The economy contracted by
1.6 per cent in 2009 following growth of 8.9 per cent the
previous year (Figure 2-3).

Although the economy recovered reasonably quickly and
growth and fiscal receipts are positive again, the rebound
in commodity prices explains much of the recovery.
Mongolia’'s medium-term growth outlook will be
determined by a combination of the large mining
investments in Oyu Tolgoi and Tavan Tolgoi and
macroeconomic policy.

2.3 the role of mining in the economy

Growth in the Mongolian economy since the 1990s has
been driven by the mining sector, which rose from 10 per
cent of output in 1995 to 22 per cent in 2005 before falling
slightly to 19 per cent in 2009 following the collapse in
commodity prices. Some estimates suggest up to 60 per
cent of the elements in the periodic table can be found in
Mongolia, however the most important mineral is copper
with production averaging around 130 ktf since 1994 (Figure
2-7). Other relatively minor minerals currently include
molybdenum, coal, gold, zinc, and fluorspar. Coal
however, is expected to become a major mineral when
production from the Tavan Tolgoi coal mine commences.
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Figure 2-7: Mongolian production of copper
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Source: ADB (2010b), USGS (1994, 1995, 1996, 1997, 1998, 1999, 2000, 2001, 2002,
2003, 2004, 2005, 2006, 2007, 2008) and MRAM (2008). Note: copper production is
copper content of concenfrates produced.

Table 2-2: Mongolian production of minerals other than copper in
concentrate

zinc' molybdenum! fluorspar coal gold? refined
copper
Kt t Mt Kt Kg t
1990 0 1,580 614 7.160 1,000 0
1995 0 1,822 133 5,019 4,504 0
2000 0 1,335 199 5,185 11,808 641
2001 0 1,514 199 5,141 13,675 1,476
2002 0 1,590 185 5,307 12,097 1,500
2003 0 1,793 275 5,666 11,119 1,341
2004 0 1,141 355 6,794 19.240 2,376
2005 11 1,188 368 8,256 24,120 2,475
2006 55 1,404 393 7.885 22,561 2,618
2007 77 1,978 381 9,560 17,473 3,007
2008 72 2,000 380 9,692 15,184 2,800

Source: ADB (2010b), USGS (1994, 1995, 1996, 1997, 1998, 1999, 2000, 2001, 2002,
2003, 2004, 2005, 2006, 2007, 2008) and MRAM (2008). ' mine output, contained
metal

2.3.1 mining’s contribution to exports

Mineral products have been Mongolia’s largest export
since at least the mid-1990s. Between 1995 and 2008,

31



)

BAEcoRSics economic impact assessment — Oyu Tolgoi

mineral products contributed on average 64 per cent of
the value of total exports (Figure 2-8). Between 2005 and
2008 however, the annual average share rose to over 78
per cent.

Figure 2-8: The share of mineral products in total exports
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In 2007, 8 of the 10 most important exports by value were
mineral products including copper ores and concentrates,
gold, zinc ores and concentrates, coal, molybdenum ores
and concentrates, petroleum products, fluorspar and
refined copper. Copper ores and concentrates is
Mongolia's most important single export accounting for on
average 36 per cent of the value of total exports between
1996 and 2007. In 2007, the value of exports of copper ores
and concentrates was approximately 3.5 times that of the
next most important export, gold.

32



)

BAEcoRSics economic impact assessment — Oyu Tolgoi

Figure 2-9: Major mineral exports from Mongolia
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Table 2-3: Minor mineral exports from Mongolia
molybdenume fluorspar coal refined copper

2005 USS$ 000

1996 17,042 27.872 9 1,000
2000 6,943 21,835 102 1,386
2001 5,602 22,419 204 2,384
2002 10,983 20,525 1,631 2,530
2003 16,259 22,388 6213 2,527
2004 20,710 22,627 17,052 7.137
2005 46,677 25,354 26,621 8,471

2006 46,285 33,961 43,654 15,691
2007 71,451 42,326 109,034 20,774

Source: IMF (2010d) and World Bank (2010e). * ores and concentrates

2.3.2 mining’s contribution to fiscal receipts

In 2008, tax revenues from mining accounted for 43 per
cent of government revenue and 15 per cent of GDP.
Erdenet accounted for 62 per cent of mining revenue.
Overall, the windfall tax accounted for over half of mining
revenue, or 8 per cent of GDP. To put it another way,
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windfall taxes accounted for over 20 per cent of the
budget in 2008. Table 2-4 outlines the contribution to
government revenue from selected mining companies. The
windfall profit tax expired on 1 January 2011.

Table 2-4: Mining’s contribution to government revenue in 2008

contribution  proportion

to fiscal of revenue pr:fpic;;icl’?n
revenues that results minin
(inc. from revenuges
dividends) windfall tax
Erdenet copper 26% 67% 62%
Shijir talst gold/silver 6% 79% 15%
Boroo Gold gold 2% 6% 5%
Petrochina oil 1% 0% 3%
Tsairtmineral zinc 1% 0% 2%
Anish 1% 0% 2%
Mongolrostsv fluorspar 1% 13% 1%
etmet
Adil och fluorspar 1% 0% 2%
fotal (all 43% 55% 100%
companies)

Source: ADB (2010b) and Hart Nurse Ltd and Ulaanbaatar Audit Corporation LLC
(2010)

2.3.3 major mining operations

The sector currently is dominated by the Erdenet
copper/molybdenum mine, Mongolrostsvetmet fluorspar
mines, and the top two placed gold mines. Together they
account for 83 per cent of current total mining revenues.

Erdenet

The Erdenet copper/molybdenum mine, operating since
1976, is a Mongolian-Russian joint venture. It has been an
important economic driver, contributing nearly a quarter of
government revenues and earning about half of all foreign
exchange. The mine is a stockwork-type Cu-Mo deposit
located within a large intrusive porphyry system. It produces
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around 120-135 kt of copper concentrates and around
2000 tonnes of molybdenum concentrates annually and
exports mainly to China and Russia.

Mongolrostsvetmet

Also a Mongolian-Russian joint venture, Mongolrostsvetmet
is the world's 4t largest supplier of fluorspar. It operates four
of the six fluorite mines in Mongolia, accounting for 92 per
cent of production. Annual output is around 110 kt of
chemical-grade and 80 kt of metallurgical-grade
concenftrates.

Boroo Gold

Boroo is owned by Canadian mining company, Centerra
Gold. It is an open pit gold mine and since its start of
production in March 2004, had produced approximately
1.5 million ounces of gold by the end of 2010. The mine
ceased operation at the end of 2010 with the Boroo mill
expected to continue processing stockpiled ore until the
end of May 2011 (Centerra Gold 2011).

2.3.4 strategically important deposits

The government has targeted fifteen deposits as
strategically important with the amendments to the
Minerals Law passed in 2006. This also allows the
government to have a right to own up to 50 per cent of
mines developed on deposits discovered with State funds.
Around half of these are being mined. Some of the largest
of the deposits include:

Tavan Tolgoi

One of the largest undeveloped coal deposits in the world,
Tavan Tolgoi has more than 4.5 billion tfons of established
coking and thermal coal resources. It is located
approximately 150 km from Oyu Tolgoi and 240 km from the
nearest border. The government currently owns 100 per
cent of the resource through the state-owned company
Erdenes MGL LLC, and is seeking fo enter into contract
mining arrangements to develop the mine. Energy
Resources LLC that owns one of the four coalfields, and
Tavan Tolgoi LLC, operating a small mine within one of the
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coalfields, currently export around 3 million tonnes per year
to China.

Shivee Ovoo

The Shivee Ovoo deposit is estimated to have coal
resources of around 2 billion tonnes. The mine currently
provides around 25 per cent of domestic coal demand
with production capacity of 2 million tonnes per year. It is
the second largest coal producer after the Baganuur mine.

Nariin Sukhait

The Nariin Sukhait coal deposit contains 134 million tonnes
of coal resources. One of its two mines is owned by the
Mongol Alt Corporation (MAK), the other by a joint venture
between MAK and the Chinese company Qinghua. The
mines currently produce about 2 million tonnes of coal per

year.

Figure 2-10: Major mineral deposits in Mongolia
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2.4 the agricultural sector

Agriculture has a significant but declining importance in the
Mongolian economy with its share of GDP declining from 33
per centin 1995 to 23 per cent in 2009 (Figure 2-6).
Nevertheless, agriculture remained the largest sector in the
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economy in 2009. The sector also accounted for 42 per
cent on average of total persons employed annually
between 1990 and 2009. The annual share has been falling
since the early 2000s with the rise of the mining sector
(Figure 2-11) but even in 2009, more than one-third of
persons employed were employed in agriculture.

Figure 2-11: Agriculture’s share of total persons employed in Mongolia
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Due to climatic and geographic factors, the Mongolian
agricultural sector is primarily focused on livestock
production. Between 1961 and 2009, livestock accounted
for around 90 per cent of the total value of agricultural
production (Figure 2-12).

Within the livestock sector, Mongolia has relatively large
numbers of sheep and goats with approximately 20 million
of each in 2009, lower numbers of cattle and horses
(around 2-2.5 million of each) and small numbers of
chickens (about 400,000) and pigs (about 26,000) (Figure
2-13).
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Figure 2-12: Share of total agricultural production in Mongolia
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Figure 2-13: Mongolia livestock numbers
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Animals are raised primarily for their meat but sheep and
goats are also raised for their wool and hair respectively
and sheep, camels, caftle and goats are also raised for
their milk. Historically, sheep and cattle are the largest
producers of meat by value followed by goats and horses,
while camels, pigs and chickens produce only small
amounts of meat by value (Figure 2-14). Cattle have also

39



BAEcon

economic impact assessment — Oyu Tolgoi

historically been the main source of milk followed by goats
(Figure 2-15).

Figure 2-14: Meat production in Mongolia
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Figure 2-15: Milk production in Mongolia
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2.4.1 agriculture’s contribution to exports

Compared to mining and manufacturing, agriculture
makes a very small contribution to national exports.
Between 1995 and 2008 agriculture only accounted
for 3.7 per cent of total exports on average. In the
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recent past this share has been falling from a high of
6.1 per centin 2002 in line with growth in the mining
sector. Nevertheless, in 2010, Mongolia’s fifth most
important export by value was wool/hair (combed
and uncombed) ranking behind only coal, copper
concentrates, iron ore and gold and accounting for
nearly é per cent of total exports (NSO 2010b).
Furthermore, Mongolia’s tenth and twelfth most
important exports were sheep leather and horse meat
respectively.

Figure 2-16: The share of agricultural products in total exports
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2.5 population and labour supply

2.5.1 population

Mongolia has a very small population compared to many
countries in the world with only 2.7 million persons in 2009.
Mongolia has also historically had low population growth
with an annual average of 2.7 per cent between 1950 and
1990 and only 1 per cent between 1990 and 2009 (Figure
2-17). Given this very small population and the large land
area of the country, Mongolia has a very low population
density of only 2 persons per square kilometre.
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Mongolia’s population growth is projected to further slow to
an average annual growth of only 0.6 per cent between
2010 and 2050.

In terms of the age structure, Mongolia has a relatively
young population today with a median age of only 24.2
years in 2005. The median age has increased slightly since
1990 when it was 18.8 years but between 1950 and 1990,
the median age was approximately constant at around 19
years (Figure 2-18).

Mongolia’s population is expected to age relatively quickly
in coming years with the median age projected to rise to
approximately 40 years by 2050. The age profile of the
population is demonstrated in the population trees in Figure
2-19.1n 1990, the tree had a very well defined pyramid
shape. By 2000, a bulge was beginning to appear around
the 10-20 age group, and by 2050, the 0-65 age group is
projected to be nearly rectangular shaped. The
approximately equal sex distribution in the total population
can also be seen in each of the age groups.
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Figure 2-17: Population of Mongolia, total and total by sex

4,000 -
3,500 -
3,000 -
2,500 -
2,000 -
1,500 -
1,000 -
500 -
0 . . . . .

1950 1970 1990 2010 2030 2050

000s

e—t0ta] =—male female

Source: UN (2009) and Global Insights (2010). Figures from 2009 are projections

Figure 2-18: The median age in Mongolia
45 +

years 40 -
35 -
30 -
25 -
20 -
15 4
10 -

O T T T T 1
1950 1970 1990 2010 2030 2050
Source: UN (2009). Figures from 2009 are projections

43



(=)
BAEconomics

economic impact assessment — Oyu Tolgoi

Figure 2-19: Mongolia’s demographic structure
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2.5.2 labour supply

The number of persons employed in Mongolia fell in the
early 1990s and then remained constant until 1997-98 in line
with the contraction in the economy (Figure 2-20). Since
1997-98 employment has steadily increased until 2009 when
the financial crisis caused the number of persons employed
to fall again.

Figure 2-20: Number of employed in Mongolia
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The agriculture sector remains the largest sector for
employment, and although it is declining, it still employs 36
per cent of the workforce (Figure 2-21). The next most
important sector is manufacturing and trade, which steadily
increased its share of total employment from 19.5 per cent
in 1994 to 24.2 in 2008. Utilities and construction and mining
and communications have experienced only marginal
increases in their respective shares of total employment
while transport and communications and finance and
public administration have remained relatively constant
over the period from 1994 to date.

Figure 2-21: Share of total employment by industry
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In 2010, 32,000 Mongolia people were living abroad (mainly
to the Republic of Korea and Germany), representing
around 1.2% of the population (World Bank 2011). Worker
remittance is an important source of foreign exchange for
Mongolia. Remittances grew rapidly from 1998 and rose to
$203 million (nearly 13 per cent of Mongolia’s GDP) in 2004.
Remittances are estimated to reach $211 million in 2010
(World Bank 2011).

There are a total of 21,682 foreigners with a work permit in
Mongolia, however the actual number of foreign workers is
likely to be much higher due to illegal immigrants. Foreign
employment is highly seasonal (mainly between the months
of April and June), which reflects the seasonal nature of the
sectors they are mostly employed in (construction, road
works and, particularly, mining, which accounts for 60 per
cent of foreign workers). China is the main source of foreign
workers, followed by Russia (Mongolia Immigration Agency
2010).

Between 2004 and 2008, just over 90,000 jobs were created,
which was a 10 per cent growth in jobs. However, this was
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in line with workforce growth, so the employment rate
remained reasonably constant over this period. During the
same period, the economy grew by 40 per cent in real
terms implying that employment is sluggish in responding to
output growth. This undoubtedly reflects the fact that
output growth over the four year period has been driven by
the mining sector, which accounted for just 4.5 per cent of
total employment in 2008 because of the highly capital
intensive nature of the sector.

2.5.3 unemployment

Mongolia’s official unemployment rate has been reduced
from a high of 9 per centin 1994 to consistently less than 5
per cent since 1999 (Figure 2-22). The financial crisis had a
relatively minor impact on the official unemployment rate
with the rate rising by less than 1 percentage point in 2009
compared to 2008. However, it is widely recognised the
official data underestimate the unemployment level, as it
only accounts for people who are regularly registered as
seeking employment. A high proportion of the active
labour force in Mongolia work in the informal sector, which
is estimated to be as large as 30 per cent of GDP (The IRIS
Center 2005). Several labour surveys found that the true
unemployment level was far above the official rate
reaching as high as 13 per cent by the end of 2009 (World
Bank 2010c).

Figure 2-22: Mongolia’s official unemployment rate
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2.6 political overview

Mongolia’'s Democratic Revolution in 1990 led to a multi-
party system and the (rather rough) transition from a soviet
based economy to a market economy. Mongolia
adopted a new constitution in 1992 that established a
parliamentary republic. Legislative power is held by the
parliament, which has 76 seats. Members of the parliament
are elected by popular vote of the people to serve four
year terms. Executive power is exercised by the
government led by the prime minister who is nominated by
the president but elected by the parliament. The president,
who is head of state, is also elected directly to serve a four-
year term.

2.6.1 the residing coalition

The current government represents a tense balance of
political power between the ruling Mongolian People's
Revolutionary Party! (MPRP) and the Democratic Party (DP).
The MPP won a majority in the last election (2008) but
formed a coalition government with the DP. The prime

1 The Mongolian People’s Revolutionary Party has since changed
its name to the Mongolian People’s Party (MPP).
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minister as well as most of the cabinet are members of the
MPP.

Presidential elections were held in Mongolia on 24 May
2009. The Presidential election campaign was dominated
by anti-corruption rhetoric and intense populist pressure to
distribute the revenues from strategic mineral deposits.
Tsakhiagiin Elbegdorj (DP) was elected as the fourth
President of Mongolia with a majority vote of 51 per cent.

2.6.2 international relations

The government is expected to continue its pragmatic
approach to foreign policy, reflecting the influence of its
larger and more powerful neighbours. The main focus of
foreign policy will remain the need to balance relations with
Russia and China. Mongolia is fully dependent on Russia for
fuel imports, which amounted to approximately US$678
million in 2010 (NSO 2010b). However, China is Mongolia’s
biggest trading partner.

The Government is also keen to reduce it dependency on
its neighbours. As such Mongolia's foreign policy attaches
great importance to developing relations with what it calls
‘third neighbours’, or countries that are supportive of its
young democracy, even if they are not close
geographically. Foremost among these are the United
States and Japan, who are substantial aid donors and
important counterweights to Mongolia’s dependence on
Russia and China. The intention is also to expand relations
with India, the Republic of Korea, and ASEAN countries and
gain membership in the APEC group.

2.7 fiscal policy and public finances

There are three points worth noting about the Mongolian
Government’s fiscal policy during the boom years of the
previous decade: first, the government became
increasingly dependent on mining revenues; second, it
used the extra revenue to fund unsustainable and
inefficient projects; and third, it did not run sufficient
surpluses in the boom years to fund a down turn. Each point
is explained in further detail below:
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Over the boom period, the budget became
increasingly dependent on revenues from mining. At
its peak, mining-related revenue accounted for 43
per cent to government revenue. When prices fell,
profit taxes and royalties also fell, and because the
central bank pursued a de facto peg of the local
currency to the dollar, there was a direct
transmission of the falling international copper price
to tax revenues. The revenue intake in January 2009
was 61 per cent lower than the previous year in real
terms mainly reflecting the fall in mining revenues.
Revenue as a percentage of GDP rose from 30 per
centin 2005 to over 40 per cent in 2007 before falling
back to 36 per cent in 2008 and 33 per cent in 2009
also reflecting the fall in mining revenues (Figure
2-23).

Rising revenues were used to fund several
unsustainable and inefficient projects. For instance,
social transfers proliferated: in 2008 six per cent of the
budget was spent on the Child Money Program
alone. Moreover, the program did not target the
poor, and as a result a substantial portion of the
money was received by relatively well-off
households. Capital expenditures also increased
sharply from eight per cent of the budget in 2004 to
20 per cent in 2008 in the hope of addressing
Mongolia’s urgent infrastructure requirements, but
projects frequently lacked feasibility studies. As a
result of years of extremely poor public investment
planning the allocative and operational efficiency of
these new investments was low (World Bank 2010c).

The government ran modest fiscal surpluses during
the boom years, which were insufficient to absorb
the fiscal shock caused by the collapse of mineral
prices. In 2008 Government expenditure outstripped
revenue changing the budget surplus from two per
cent of GDP in 2007 to a deficit of five per cent GDP
in 2008 (Figure 2-23).
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Figure 2-23: Mongolian government finance
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Government action in light of falling revenues was relatively
limited initially, with Figure 2-23 clearly showing that as a
percentage of GDP, expenditures kept rising well after
revenues had begun to fall. However, IMF intervention
brought government expenditure down to 37 per cent of
GDP in 2009 from 40 per cent in 2008. The largest cuts were
unsurprisingly made to capital expenditure and subsidies.
The recent recovery in copper prices has also helped
improve fiscal balances by increasing revenues. By March,
2010, the annual growth in total revenue and grants was 61
per cent higher in real terms due to strong annual growth in
corporate income tax (up 92 per cent in real terms year on
year), the windfall profit tax (12 times higher), VAT (up 63
per cent), customs duties (up 39 per cent) and royalties
(more than double), all reflecting the recovery in real
economic activities, imports and favourable commodity
prices (World Bank 2010c). As a result the fiscal balance
target for 2010 is down to 3.6 per cent, from é per cent of
GDP in 2009 (World Bank 2010c).

51



economic impact assessment — Oyu Tolgoi

2.7.1 future expenditure plans

Government spending has begun to rise again in recent
months. Planned increases include a 20 per cenftrise in
expenditure above the original 2010 budget. This is
equivalent to 4.5 per cent of GDP. A furtherincrease in
spending is planned in 2011; the planned rise is equivalent
to 12 per cent of GDP. The combined impact of the
increases would take fiscal expenditure to almost 51 per
cent of GDP in 2011. The budget amendments, which are
outlined in the 2011-2013 Mid-Term Fiscal Framework, mark
a rapid return to the pro-cyclical fiscal policy that was at
the heart of the 2008-09 crisis.

The main driver for the increases is the execution of
promises made by both coalition parties to distribute 1.5
million MNT (around US$1000) to each citizen in the form of
cash and non-cash handouts and large public sector wage
increases in October 2010. The government has already
distributed 70,000 MNT (approximately $50) to each citizen
in February 2010 and another 50,000 MNT (approximately
$36) by the end of 2010. The initial distribution of 70,000 MNT
in February was criticised for fuelling inflation. As a result the
government recently decided to distribute MNT 10,000 (a
little over $7) every month to every Mongolian citizen
starting from August 2010 and has increased this amount to
MNT 21,000 per month (approximately $15) starting from
January 2011.

2.7.2 fiscal stability law

Mongolia's experience is in sharp contrast to that of Chile,
which had a flexible exchange rate and a fiscal
stabilisation policy. In contrast o Mongolia, Chile was able
to self-finance a large stimulus package to support its
economy by drawing on large fiscal savings made during
the boom years under its structural balance rule.

A Fiscal Stability Law was recently passed by parliament,
following recommendations from the IMF's technical
assistance team (Ministry of Justice and Home Affairs 2010).
The adoption of, and adherence to, the Fiscal Stability Law
will be key in Mongolia’s efforts to constrain fiscal spending
to prudent and sustainable levels. The law establishes a
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Stabilisation Fund: in times of economic growth the fund will
grow and in fimes of economic slowdown the fund will be
used to finance the budget deficit from the accumulated
capital and to assist in keeping the budget stable. The law
targets a structural budget deficit (along the lines of Chile’s
structural balance rule) of a maximum of 2 per cent of GDP
from the 2013 fiscal year onwards.

The law also restrains expenditure growth to be no greater
than (i) the non-mineral GDP growth rate of that particular
year, or (i) the average of the non-mineral growth rate of
the preceding 12 years, whichever is greater. Exceptions to
the Law can be made only if GDP growth is zero or less and
if additional government expense due to natural disaster
and other emergency situations is at least 5 per cent of
GDP. The expenditure growth restraints will also be in place
from the 2013 fiscal year onwards.

2.7.3 human development fund

The parliament approved a law to set up a fund (the
Human Development Fund (HDF)) in November 2009, to
distribute the profit from utilising strategically important
mining deposits equally and fairly to all Mongolian citizens
and to successfully manage the money flow in an effort to
avoid inflation and Dutch disease.

The fund’s revenue will comprise some combination of
government dividends, royalty payments and advance
payments generated from the mining sector. The proposals
around how the fund will be spent remains fairly vague: the
intention is that every Mongolian citizen benefits equally
from the fund. Payments from the fund might be in the form
of pension and health insurance premium payments,
mortgage payments, cash and health fees and tuition. Part
of the money can be invested abroad and the return from
it will be placed back in the fund.

2.7.4 public debt

The government plans to fund the upcoming rise in public
expenditure detailed above by issuing a substantial
amount of debt on international capital markets later in the
year. Public debt is forecast to rise to 63 per cent of GDP in
2010, up from 34 per cent in 2008 (World Bank 2010b).
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However, capital flows to emerging markets have dropped
sharply amidst the financial market volatility arising from the
Euro area’s sovereign debt troubles. As a result, sovereign
debt financing on commercial terms may be costly for a
low-rated country like Mongolia.

2.7.5 the national development strategy (NDS)

The NDS is the government’'s ambitious program, which sets
an overarching vision for Mongolia to become a middle-
income country (within the next decade). It is the impetus
for many of the government’s recent initiatives. Priorities
include achieving the Millennium Development Goals
(MDGs), developing export-oriented, technology-driven
manufacturing and services sectors, leveraging Mongolia’s
mining assets to generate growth (including downstream
processing) and developing regional infrastructure.

The goal of the NDS is to help Mongolia increase GDP per
person to at least US$5,000 by 2015 (from US$1,960 in 2008)
(World Bank 2010c), and achieve an average annual
economic growth rate of no less than 12 per cent between
2016-2021. The ultimate goal is to increase GDP per person
to a minimum of US$12,000 by 2021.

It is estimated that the country will need $14 billion to
achieve the Millennium Development Goals by 2015 and
between $21-28 billion to achieve the real sector goals by
2021. Only 10 per cent of the financing for the NDS is to
come from public funds, while the bulk (80 per cent) is
expected to be financed by the private sector and foreign
investment. Foreign loans and aid financing was estimated
at 10 per cent.

2.7.6 industrial park

In order to achieve its goal of developing a processing
industry that would provide economic diversification, one
of the strategic goals of the NDS is to establish industrial and
technological parks and complexes. To this end, the
government is planning to build an industrial park in
Sainshand, to the north east of Oyu Tolgoi.

The planned industrial park is expected to comprise a coal
treatment plant, a coking coal plant, copper smelting,
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construction material and oil refining plants and at least
one power plant. The aim is to develop the processing
sector, supply cement and iron domestically, reduce import
dependence and stabilise fuel price by producing oil
products. Progress on the establishment of the Sainshand
industrial park is limited. The Prime Minister has instructed the
working group to select a chief consultant and legal
advisor for the project to review the legal environment in
order to attract investors. The development will cost $14
billion, including $8 billion for the Sainshand industrial park
but the Government has no detailed plan on how it is going
to finance the project.

2.7.7 infrastructure

The Global Competitiveness Report 2010-11 ranks Mongolia
117 out of 139 countries for quality of overall infrastructure
(World Economic Forum 2010). A lack of fiscal resources
and poor public investment planning has been the major
reason for poor performance on infrastructure. The
Mongolian Government is turning to the private sector as a
partner to reduce investment gaps. USAID and other donor
organisations are supporting the Mongolian Government's
initiative on private and public partnerships and providing
technical assistance on creating a legal environment for
these partnerships.

The NDS sets out a strategy designed to improve the
transport network across the country. This includes
increasing the capacity and traffic safety of railways, while
the roads are to be upgraded so that they become a
‘bridge’ that connects Asia and Europe.

The Mongolian parlioment has approved a new railway
policy, which proposes the construction of four new Russian
broad gauge railroads in an effort to reduce the country’s
dependence on China. The industrial park planning and
construction will be directly linked to a new railway and
other infrastructure development within the region and
throughout the country. The first phase of the new railway
project is to build 1000 km of railroad east from Tavan Tolgoi
- Sainshand - BaruunUrt — Choibalsan by 2014. By 2021,
Mongolia aims to construct a railway network that covers
the whole country. It is estimated that US$2.5 million per km
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or US$2.7-3 billion in total would be required for the
construction of a new rail line to the Tavan Tolgoi coal mine
(Ganbat 2011).

Mongolia is aiming to connect its road network to the Asian
Highway link and CAREC via three corridors.2 The length of
the Mongolian Asian Highway link will be over 4000 km,
1,149km of which has already been constructed. The ADB
has been providing technical assistance and financial aid
for the project.

2.8 inflation and monetary policy

Between 2004 and 2008, the government’s desire to
maintain a pegged exchange rate allowed the BoM to
increase its international reserves by purchasing foreign
currencies. As a result inflation was quite high during the
period. However, the move to twice-weekly foreign
exchange auctions should help to mitigate inflation, but
due to the expansionary fiscal policy being pursued by the
government the benefits may be less than expected.

2.8.1 inflation

Inflation has been one of the most consistent concerns of
the Mongolian economy. Mongolia had serious inflation
problems after commencing market-based reforms in the
early 1990s with annual inflation averaging 117 per cent
between 1991 and 1997. Since 1998 however, inflation in
Mongolia has been much lower with an annual average of
only 8.9 per cent to 2009. Although the inflation rate was
not particularly high during the boom years and authorities
are tolerant of inflation around 10 per cent, the economy
remains vulnerable to inflationary pressures.

2The Central Asia Regional Economic Cooperation (CAREC)
Program is an ADB supported initiative which was established in
1997 to encourage economic cooperation among countries in
the Central Asian region (ADB 2010q).

56


http://en.wikipedia.org/wiki/Asian_Development_Bank

)

BAEcaRSmics economic impact assessment — Oyu Tolgoi

Figure 2-24: Annual inflation in Mongolia
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As a result of the BoM's purchasing of foreign currencies the
money supply (M2) grew more than threefold between
2004 and 2008. The inflation rate peaked at 34 per cent in
August 2008 before falling to 23 per cent at the end of
2008. The BoM have consistently stated that their primary
responsibility is to keep inflation at a low level. However,
one of the reasons inflation remained at around 10 per
cent is that monetary policy was pro-cyclical during the
years of high commodity prices.
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Recent data indicate that inflation is on an upward
trajectory, reaching 11.7 per cent on an annual basis (BoM
2011a). Supply side factors, notably rising meat prices due
to the severe winterin 2010 (meat is close to a fifth of the
CPI basket) and an increase in regulated electricity prices,
have contributed to inflation. Demand-pull factors have
become important too, reflecting the closing of the output
gap in the economy due to the rapid recovery and the
February 2010 cash fransfers.

High inflation severely undermines the purchasing power of
poor people and savers. Furthermore, it carries the risk of a
return to macro-instability and the possibility of a replay of
the 2008-09 boom and bust crisis.

2.8.2 exchange rate

Since 1990, the Mongolian Tugrug has depreciated
significantly against the US Dollar (Figure 2-25). While the
depreciation stabilised somewhat throughout the first half
of the 2000s, the financial crisis in the second half of 2008
caused a highly unstable foreign exchange market in
Mongolia. Decreasing inflow of foreign currency, worldwide
economic instability, vulnerability of the Mongolian
economy and an increasing frade deficit all contributed to
an increased demand for foreign currency, and put
pressure on the Tugrug.
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Figure 2-25: Nominal exchange rate between the Mongolian Tugrug and
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Figure 2-26: Real effective exchange rate index of the Mongolian Tugrug
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Currency flight during the crisis period was further
aggravated by the BoM's attempt to hold on to its de facto
currency peg to the US dollar. This was in contrast to other
major commodity exporters (such as Chile) who let their
currencies freely depreciate as a first defence mechanism
against falling international commodity prices. In the
process, the BoM ran down its international reserves by
US$500 million between July 2008 and February 2009 but the
currency depreciated anyway, by about 38 per cent
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between the end of October 2008 and the middle of
March 2009.

In March 2009, the BoM abandoned its de facto peg and
infroduced a transparent bi-weekly foreign exchange
auctioning mechanism and raised interest rates to restore
confidence in the local currency. These policy actions,
combined with the narrowing of the trade deficit have
resulted in a stabilisation of the nominal exchange rate
since April 2009 and have enabled the BoM to rebuild
international reserves by intervening on both sides of the
market to smooth volatility and opportunistically build
international reserves.

The central bank anticipates that, as the interbank market
deepens, they will move away from their twice-weekly
foreign currency auctions. There seems to be a consensus
that a flexible exchange rate will be indispensable in the
coming years to facilitate adjustment through the nominal
exchange rate rather than prices (inflation). Moreover, a
flexible exchange rate will help the economy absorb the
large terms of trade shocks that are likely as a result of
Mongolia’s increased reliance on commodity exports (IMF
2010c).

2.9 international trade

International frade into and from Mongolia was relatively
constant from the second half of the 1990s through to the
early to mid-2000s with real annual imports and exports
averaging less than US$600 million (2005 US$) throughout
this period (Figure 2-27). The mining boom in the mid-2000s
caused imports to grow with the fuel, materials, machinery
and other equipment required to build and operate the
mines being largely sourced from other countries. Growth in
exports followed once the new mines commenced
production.
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Figure 2-27: Annual real imports to and exports from Mongolia
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Minerals are Mongolia’s most important export accounting
for 84 per cent of total exports in 2008. Mongolia’s other
main export is textiles, which contributed 8.9 per cent of
total exports in 2008 while, as noted earlier, agricultural
output accounts for a relatively small share of exports (less
than 1.5 per cent in 2008). Since 2000, the share of mineral
exports has been growing while the share of other exports
has been falling (Figure 2-28).

Figure 2-28: The share of total Mongolian exports by commodity group
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Mongolia’s major imports include agricultural products,
mineral products and machinery and transport equipment.
Due to the harsh climatic conditions and the associated
limited scope for farming, agricultural products account for
more than 10 per cent of Mongolia’s total imports (Figure
2-29). Major import products in 2007 included flour, wheat,
sugar, tobacco and other edible products. Mongolia’s
largest import is mineral products, which primarily includes
petroleum. In 2007, petroleum accounted for
approximately 26 per cent of total imports.

Figure 2-29: The share of total Mongolian imports by commodity group
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The global downturn affected Mongolia first and foremost
through trade and in particular its frade in commodities.
The combination of a collapse in prices and a downturn of
the economies of its major frading partner, namely China
had immediate consequences for Mongolia. China absorbs
about 70 per cent of Mongolia’s exports and China's
growth slowed from 16 per cent in 2008, to 5 per cent by
the first quarter of 2009. The result was a collapse in
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demand for Mongolian exports. The consequences were
exacerbated by the fixed exchange rate, which translated
the collapse in global commodity prices directly into a
collapse in domestic revenue.

The trade balance deteriorated rapidly during 2008 and
early 2009 (Figure 2-30). The value of exports collapsed, and
as a result the current account balance moved from a
surplus of 6.7 per cent of GDP in 2007 to a current account
deficit of 15 per cent by early 2009. Since then a slowdown
in imports, improvements in Chinese demand and the
recovery in commodity prices have contributed to a strong
current account recovery. The deficit is currently 4 per cent
of GDP. As the domestic economy recovered following the
global financial crisis, the decline in imports also
moderated. The first monthly year-on-year increase in total
imports since December 2008 was achieved in January
2010.
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Figure 2-30: Mongolia’s trade and current account balances
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Direct investment by foreign companies, mainly in the
mining sector, increased substantially over the course of
2010 but remains about 10 per cent lower than 2008 levels.
Net borrowing from abroad by both government and the
private sector jumped in 2009, due to the donor
disbursement and loans to the commercial banks.

Forecasters expect the tfrade balance to worsen next year
as a result of a surge in imports associated with the
development of the Oyu Tolgoi mine. In coming years, the
current account deficits will be largely financed by FDI
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inflows and private loans. Large current account surpluses
are expected after production at Oyu Tolgoi begins around
the beginning of 2013.

2.10 the financial sector

Mongolia’s financial sector consists mostly of a banking
sector dominated by commercial banks. There are 15
commercial banks in total, two of which are under
government control: Anod, the fourth largest bank
collapsed in December 2008, followed by Zoos Bank the
fifth largest in 2009. The commercial banks account for
around 95 per cent of the financial sector, but the sector is
heavily concentrated, with the four largest banks holding
approximately 80 per cent of the deposit base and one
business group owning three of the smaller banks.

Mongolia’s banking sector is relatively ‘conservative’ in its
operation and is not set up to facilitate local
entrepreneurship. Mongolian firms generally lack access to
international capital markets and must rely on bank loans
to finance their activities, but most of the loans are under
one year maturity. In addition, the high interest rates and
severe collateral requirements put Mongolian firms at great
disadvantage in terms of their access to capital.

2.10.1 the financial crisis and the banking sector

In 2008 the banking sector deteriorated significantly due to
the impact of the global financial crisis. The two main
financial sources for banks, deposits and interbank
financing, became vulnerable. High inflation and the
resulting negative real interest rates (almost zero by the end
of 2008) (Figure 2-31) made bank deposits unattractive and
Interbank transactions shrank significantly, as the trust
among banks was weakened after the collapse of the
fourth largest bank (Anod) in December 2008, followed by
the fifth largest (Zoos) in 2009. As a result, commercial banks
started having liquidity problems and stopped issuing new
and long-term loans to the private sector and consumers.
Businesses suffered from lack of access to finance, the
construction sector stalled, and firms stopped hiring.
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Consequently, new loans fell to almost zero by the end of
2008.

Figure 2-31: Interest rates in Mongolia
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Source: World Bank (2010d). The real interest rate is the rate charged by banks on
loans to prime customers adjusted for inflation as measured by the GDP deflator.
The deposit interest rate is the rate paid by commercial or similar banks for
demand, time or savings deposits

As the economy recovers, deposits are slowly returning to

the banking system. However the banking system remains
under stress following an increase in non-performing assets
and falling capital adequacy ratios (even after excluding

Anod and Zoos Banks).

2.10.2 financial sector regulation and restructuring

Regulation of the Mongolian financial system could be
significantly strengthened and there have been several
measures to do so. With guidance from the IMF, the
Banking Law was amended in January 2010 increasing the
Central Bank’s intervention powers to improve governance.
A new bank restructuring strategy was drafted by the BoM
and is pending discussion by parliament. The strategy
focuses on three main principles including corporate
governance, bank deposit insurance provided by the
government, and the infroduction of a transparent
recapitalisation process.
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2.11 poverty

It is commonly believed that the best way to combat
poverty is to create economic growth. If economic growth
is higher then the unemployment rate will be lower and the
alleviation of poverty will be faster. In the case of Mongolia,
the recent high economic growth achieved through high
commodity prices and the accompanying rise in
employment was effective in alleviating poverty at the
national level. The proportion of the population living on less
than $2 a day (PPP) fell from 49 per cent in 2005 to 14 per
cent in 2008 (Table 2-5). However, this reduction was most
likely not equally distributed throughout the country with
the income share held by the highest 10 per cent
increasing between 2005 and 2008 while that held by the
lowest 10 per cent remained constant.

Table 2-5: Income-based indicators of poverty in Mongolia
1995 1998 2002 2005 2008

44 68 39 49 14

Poverty headcount ratio at $2 a
day (PPP) (% of population)

Income share held by highest 10% 25 23 25 25 28

Income share held by lowest 10% 3 3 3 3 3
Source: World Bank (2010d)

While there is insufficient data on the topic, it is likely that
the poverty reduction described above was also not
geographically equal. Urban areas and rural areas where
mines are located would most likely account for most of the
reduction at the national level. Poverty in rural areas where
there is little or no mining may have remained the same or
even deteriorated in recent years. Other disparities arise
between the rural and urban areas in terms of
employment, education, health and contribute to the
widening income inequality that has occurred in recent
years. Poor households tend to live in rural areas with
limited employment opportunities, have fewer livestock
and generally, have more children. Poverty incidence in
rural areas is nearly twice that of urban areas. This is
primarily because herder families, which comprise over a
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third of the workforce, are extremely vulnerable to poverty,
since livestock mortality is highly dependent on external
shocks such as extremely cold winters and/or drought that
are both regular and unpredictable.

In urban areas heating and food costs are the largest
expenditures for poor households. It is estimated that poor
households spend one third of their annual budget on coal
purchases for heating (World Bank 2010a). A significant
proportion of theirincome is also spent on food and in
particular on meat; total expenditure on meat is high
relative to household income, due to high transportation
cost, the lack of efficient and large-scale meat production,
and the poor supply chain. According to the CPI measure,
meat constitutes 17 per cent of household expenditure.

2.11.1 non-income based measures of poverty

Mongolia has also made significant progress in non-income
based measures of poverty, however in this areq, the
improvements were made before the mining boom
commenced (Figure 2-32). For example, the infant mortality
rate fell from 71 per 1,000 live births in 1990 to 39 in 2005 and
34 in 2008. The crude death rate fell from 9 per 1,000
people in 1990 to 7 in 1997 and has remained constant
since. Life expectancy at birth has also increased from 61
years in 1990 to 67 years in 2008.
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Figure 2-32: Non-income based measures of poverty in Mongolia
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In April 2005, the Parliament of Mongolia passed a bill on
Mongolia specific MDGs. The bill contained nine goals to
combat poverty, improve education, health care and
living conditions, strengthen democracy and justice,
protect human rights and freedoms and promote gender
equality. As mentioned above, in 2008 the parliament
passed a bill endorsing a National Development Strategy
(NDS) based on MDGs to be implemented through 2015.

One objective of the NDS is to reduce the number of
people living under the poverty line by half. In part, this
drove policy for the social assistance programs. However,
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the social assistance programs such as ‘Child Money' did
not target the poor.
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3 the impact of mining sector growth on
economic development

Mining sector growth can have both positive and negative
impacts on economic development. Growth in the mining
sector should increase GDP and GNP as the per-unit returns
to labour and capital (including that which is domestically
owned) rise on average and the supply of natural resources
increases. Where capital and labour have to be imported
to make up for domestic shortages, the impact on GDP
should be larger than otherwise.

In practice however, growth in the mining sector has
historically being a major problem for some developing
countries that have not successfully managed the structural
adjustments that occur as a consequence of the
disproportionate growth of a single sector. This has been so
prevalent that much of the literature on the impact of
mining sector growth on economic development focuses
on the so called ‘resources curse’.

The concept of a ‘resources curse’ refers to a paradoxical
phenomenon observed in the post-war period — that
countries with large endowments of natural resources often
perform worse in terms of economic development than
countries with fewer resources (Humphreys et al. 2007). For
example, while the ‘tigers’ in mineral-poor East Asia (Hong
Kong, Republic of Korea, Singapore and Taiwan)
maintained very high growth rates from the early 1960s to
the 1990s, the economies of mineral-rich Latin America
stagnated or declined (Weinthal and Luong 2006). The
literature in the 1990s and early 2000s then appeared to
offer ‘proof’ that an abundance of natural resources acts
as a drag on economic development (Sachs and Warner
1995; Gylfason et al. 1999; Sachs and Warner 2001;
Neumayer 2004).

However, more recent literature contests this view. While
many countries in sub-Saharan Africa and Latin America
seemed to fit the resources curse stereotype, the existence
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of notable success stories such as Chile, Botswana, Norway
and Australia suggest that natural resource abundance
can be a blessing rather than a curse. A more balanced
assessment is that the poor economic outcomes
associated with the so-called ‘resources curse’ can be
accounted for by domestic and macroeconomic policy
failures rather than natural resource abundance itself.

These economic policy failures are, in furn, associated with
badly functioning institutions and governance
arrangements. Countries with sufficiently good institutions
that have avoided pursuing detrimental economic policies
have instead benefited from natural resource abundance
(Collier and Goderis 2008).

3.1 the role of economic policies

Many explanations as to why an abundance of natural
resources seems to be related to low economic growth
have been advanced. Although the boundaries are often
blurred, one can broadly distinguish explanations that are
more directly ‘economic’, for instance, poor
macroeconomic policies, and ‘politico-economic’
explanations that focus on institutional failure as the central
mechanism by which these poor decisions come about.

3.1.1 dutch disease

The most prevalent impact of mining sector growth on
economic development is described in the literature as
‘Dutch disease’. The mechanics of Dutch disease operate
via the ‘windfall’ revenues that newly resource-exporting
countries earn from export booms (Weinthal and Luong
2006). These windfalls lead to an appreciation of the real
exchange rate (that is, the rate of exchange between the
domestic and international currencies adjusted for
inflation). Production inputs (capital and labour) are
attracted to the booming resources sector and to the ‘non-
tradable’ sector — retail tfrade, services, and construction.
The effect of the exchange rate appreciation and the
migration of labour is to reduce the competitiveness of non-
booming export sectors such as agriculture and
manufacturing, resulting in a contraction in these sectors.

72



BAECORSTIcS economic impact assessment — Oyu Tolgoi

At the same time, strong demand for capital and labour in
the services and construction sectors tends to accelerate
domestic inflation unless appropriate macroeconomic
policies are in place.

These short-term macro-adjustments have lasting impacts
on economic growth by reducing a country’s economic
diversity. This increases the country’s reliance on the natural
resources sector for export and government revenue and
employment. Given the cyclical nature of commodity
prices, this increased reliance on a sector can mean that
key macroeconomic variables, such as government tax
revenue, become highly volatile.

Explanations of why a country’'s economy may be
damaged permanently as a result of increasing
dependence on the mining sector focus on associated
structural changes in the economy, in particular on the
impact on the manufacturing sector. It has been
postulated that a decline in the size of the manufacturing
sector decreases both the demand for and the supply of
skilled labour, so that a country’s human capital is
damaged. In addition, it has been argued that education
and training seem to be crowded out by arich
endowment of natural capital.3 A number of recent studies
have found that school enrolment at all levels and public
expenditure on education relative to national income are
inversely related to natural resource abundance (Birdsall et
al. 2001). However, this is not apparent in countries such as
Australia where the existence of a strong mining sector has
led to the rapid expansion of the export of mining
technology and services and the development of human
capital associated with those new industries.4

3 For example, Gylfason (2001) argues that nations rich in natural
resources systematically under-invest in education as a
proportion of national income, and consequently pay less
atftention to the accumulation of human capital (i.e. the skills and
knowledge of workers that are derived from education and
training).

4 For example, in Australia in 2001, 89 per cent of employed
persons in the mining industry were participating in training
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Other explanations centre on misguided government
policies to invest in specific sectors or projects and/or to
protect and subsidise non-resource sectors that are
weakened by the resources boom (Stevens 2003). In the
medium term, subsidies that protect a sector against
international competition or aim to make it competitive
aggravate the problem because they reduce the incentive
to remain competitive. Furthermore, the costs of such
protection on other tradable sectors are well established
(Gregory 1976; Crowley and Martin 1982; Parmenter 1986;
Centre for International Economics 2003; Econtech 2003;
Productivity Commission 2008). The cost of such protection
eventually becomes financially unsustainable when the
boom ends and a country’s earnings from natural resources
fall. The list of countries that applied failed protectionist
strategies is long and includes Bolivia, Guyana, Chile (for a
time), as well as Zambia, Zaire, and Congo (Sarraf and
Jiwanji 2001).

In many instances subsidies have also failed to meet their
specific objectives. Some of the general trends identified
are a tendency to invest in the military, in projects that
offered very low rates of return, but also a tendency to
invest in heavy and capital intensive industries, rather than
labour intensive manufacturing industries better suited to
the productive capability of a country. Examples of these
misguided investments abound. In sub-Saharan Africa the
1970s resources booms created huge problems, of which
extravagance, waste and expansion of the state were the
most obvious (Shaxson 2005). In Nigeria, the Ajaokuta steel
project, built in 1979 for several billion dollars, did not
produce a steel slab in 25 years. From 1975 to 1983,
capacity utilisation in the Nigerian manufacturing sector fell
from 77 per cent to 50 per cent, then to 35 per cent by the
mid-1980s — two thirds of investment in manufacturing —
most of it financed by the government — has been wasted.

compared to 84 per cent of employed persons in Australia in total
(ABS 2003).
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3.1.2 revenue volatility and borrowing

As was stated above, the increased reliance of a country
on the natural resources sector resulting from ‘Dutch
disease’ can intensify the cyclical nature (‘boom and bust’
cycles) of economic growth and associated variables. Of
particular concern here is government revenue.

Revenue volatility comes from three sources — the variation
over time in rates of extraction, the variability in the timing
of payments and fluctuations in the price of the natural
resource produced. Income volatility may be further
compounded by interruptions resulting from political
instability and conflict, and is magnified by export
concenftration — the dependence of a country on a
particular export commodity. This concentration can leave
a country and the fiscal balance vulnerable to sharp and
sudden declines in the terms of frade.

For example, it was noted in chapter 2 that copper ores
and concentrates is Mongolia’'s most important export and
the Erdenet mine accounted for over one quarter of
Government tax revenues in the past. When copper prices
declined in 2009 with the global financial crisis, the
Mongolian economy contracted by 1.6 per cent
compared to growth of 8.9 per cent in 2008.

Highly variable earnings can lead to fluctuating levels of
government revenues and make long term planning
difficult. Frequent upward or downward adjustments of
fiscal expenditure (‘stop and go’ policies) both discourage
private investment and wreak havoc on the government’s
budget. Moreover, once expenditures become well-
established, it becomes hard for governments to make
budget cuts (Weinthal and Luong 2006). Rather than
reversing their spending patterns during busts, governments
have often opted to borrow and incur large debts in the
process.

Bolivia is an example of a country that has been caught in
such a debt trap (Sarraf and Jiwaniji 2001). Bolivia suffered
from Dutch disease - its real exchange rate doubled
between 1979 and 1983, so that non-mining activity
became uncompetitive and its share of exports slumped.
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The country’s manufacturing sector was protected and
produced uncompetitive outputs, and the efficiency of
new investments was low. A large share of the mineral
windfall revenues was spent on higher consumption, rather
than investment. To compound these effects, the
government used its hydrocarbon reserves as collateral for
foreign borrowing, which increased to 78 per cent of GDP
from 1975 to 1979.

Excessive borrowing is not confined to ‘bust’ parts of the
cycle, but also occurs during booms. Many resource-rich
countries have followed an ill-advised strategy of borrowing
on the strength of commodities booms. When commodity
prices were high in the 1970s, many developing countries
were able to borrow from international capital markets.
When prices fell, these countries could not service their
debt, resulting in lower economic growth in the 1980s and
beyond. This explains why six out of the top ten most
indebted countries in Africa in 2004 were maijor fuel
exporters (Manzano and Rigobon 2001). Zaire's external
debt nearly doubled from 1979 to 1980 to over 100 per cent
of GDP. In Nigeria, amid optimistic long-term revenue
forecasts, external debt rose nearly tenfold to $5 billion
between 1970 and 1980, and then to $10 billion by 1982.
Outside of Africa, Ecuador (one of the smallest countries in
South America) ranked seventh in the region for external
indebtedness and had the highest debt per person.

3.1.3 other policy failures

As already noted above, other sectors of the economy can
become damaged not only by Dutch disease, but also by
misguided industrial policies in the form of unproductive
investments, trade-barriers and rent-seeking.

Export booms can exert pressure on governments to share
increased revenues with the public, often by investing in
unproductive public work projects that are motivated by
politics rather than profit (i.e., ‘white elephants’).
Alternatively, governments may adopt a policy of
subsidising food, fuel, failing industries and even
government jobs. Trinidad and Tobago is an example of a
country where in the past public pressure to share the
benefits of a natural resources boom led to large subsidies
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for food, fuel, utilities, and loss making enterprises (Sarraf
and Jiwanji 2001). By 1981, when GDP growth was
negative, cutbacks were extremely difficult to make.

More generally, the existence of a resource boom may
create a ‘rentier effect’ whereby sections of a country’s
population become dependent on the largesse of the
state, in terms of employment and advancement
opportunities (Dietz et al. 2004). As a result, existing
technological and entrepreneurial talent fails to develop.
Sub-Saharan Africa is notorious for bloated bureaucracies
and rapidly increasing civil service salaries (Shaxson 2005).
The national oil companies and associated state-owned
enterprises that were built in the boom years fostered
constituencies that constitute powerful groups to defend
their economic interests, often to the detriment of the wider
national interest.

Beside the immediate cost of failed investment and
expenditure programs, the consequences of these policies
have also been spiralling inflation, and the collapse of
private savings and investment. There is in fact a strong
statistical link between low investment and savings rates, on
one hand, and resource abundance on the other (Dietz et
al. 2004). World Bank data, for instance, show that the most
resource-abundant countries of the world have also had
the lowest savings ratios over the past thirty years, and that
many of these countries have had persistently negative
savings rates.

Neumayer (2004) concludes that resource booms allow
resource-intensive economies to sustain economically
harmful policies for longer than would otherwise be the
case. There is considerable evidence in data across many
countries that natural resource abundance allows countries
to engage in excessive consumption that is not sustainable
into the future, and which eventually leads to low or
negative GDP growth (Gylfason and Zoega 2002; Atkinson
and Hamilton 2003).
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3.2 political-economic explanations

Much of the discussion of the policy failures listed above
has a common theme in that the quality of a country’s
institutions and governance arrangements seems to have
played a key role in determining development pathways.
The effects of the many harmful economic policies that
have been adopted over the years — excessive
consumption and borrowing, a failure to invest in human
capital and value-adding infrastructure, and misguided
government intervention — have been well-understood for
many years. Nonetheless, these policies have been
frequently pursued at great economic cost to the country
in question.

There is now a widespread acceptance that institutions
and institutional functioning are the crucial link between
resource endowments and the economic policies that
have been adopted, on the one hand, and economic
outcomes, on the other (Murshed 2004). Weak institutions
and governance arrangements are typical in many
resource-rich economies that have failed to capitalise on
their natural wealth and that are usually associated with
the ‘resources curse'.s The statistical evidence suggests that
countries with institutions characterised by the weak rule of
law, a malfunctioning bureaucracy, and corruption fare far
worse economically than countries that attract
entfrepreneurs into production and take full advantage of
their natural resources. Conversely, good institutions are
associated with better economic outcomes, in terms of
savings, investment, and economic growth (Atkinson and
Hamilton 2003). These results are also reflected anecdotally
and in country case studies.

There are many ways in which poor institutions contribute to
the resources curse, and the following lists only a subset of

5 The types of indicators used for these analyses measure, among
other things, perceptions about political risks facing overseas
investors, the rule of law and the protection of property rights, the
extent of political checks and balances, and the form of the
political system (e.g. democracy or autocracy).
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the explanations that have been advanced as follows
(Boschini et al. 2007).¢

e Because windfall rents from commodity booms are often
concentrated and easily obtained they create pressures
to engage in ‘rent-seeking’ (for instance, by attempting
to gain control of valuable natural resources, lobbying,
or other non-productive activities) and corruption, all of
which harm economic growth. An example of this is
Pertamina, Indonesia’s state oil company that became
a source of great income for actors closely aligned with
the state in the late 1960s and early 1970s. These mineral
rents became a source of patronage for the Indonesian
military.

e Arelated area in institutional malfunctioning concerns
the allocation of entrepreneurial talent (Murphy et al.
1991). The basic theory is that the existence of large
profits (‘rents’) from natural resources makes corruption,
predation and rent-seeking more attractive options. This
incentive is greater in states where law and contract
enforcement is weak.

¢ Another theme in the literature relates to the existence of
conflict in resource rich economies (Stevens 2003). This
line of argument suggests that valuable natural resource
revenues create a ‘pot’ that is worth fighting for. Conflict
is also linked to poverty, and its effect is to hurt the poor
more than the rich, as well as wasting resources that
could otherwise go into productive activities.

There is now a consensus of opinion that the framework of
governance, including respect for property rights, contract
and law enforcement, the rule of law and administrative
capacity is crucial in determining the impact on economic
development from natural resources.” For example,

¢ What is not clear is the direction of causality. Does resource
abundance weaken institutions, or do existing weak institutions
destroy the value of natural resources?

7 In turn, this has encouraged a very substantial literature on what
makes for good institutions and governance as related to natural
resource endowment.
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favourable politico-economic factors that have helped
Australia to avoid the ‘resources curse’ include (Ahmed et
al. 2008):

e a highly accountable public service and government;

¢ well-defined property rights, strong legal and other
institutions and relatively low corruption, and

e arelatively low risk of international and domestic conflict
over natfural resources.

3.3 country case studies

A good way to see the positive impacts of mining sector
growth on economic development is to look at case
studies of countries that are considered as having
benefited from natural resource abundance. Given that
the focus of this impact assessment is on a developing
country, it is worthwhile to consider the experiences of
Botswana and Chile in managing the growth of the mining
sector.

3.3.1 Botswana

Botswana is regularly cited as one country that has been
able to avoid the so-called ‘resources curse’. In 1967, large
diamond deposits were first discovered in Botswana and in
2010, approximately 22 per cent of world diamond reserves
were located in the country (USGS 2010). Along with
comparatively minor amounts of copper and nickel,
Botswana is a natural resource abundant country.

Development of the diamond industry fuelled economic
growth. Between 1960 and 2008, Botswana’'s GDP grew at
an annual average of nearly 10 per cent (IMF 2010d) and
from 1966 to 1989 it was the fastest growing economy in the
world (Sarraf and Jiwanji 2001). This extraordinary growth
record helped lift Botswana from being one of the 25
poorest countries in the world in 1966 to an upper middle-
income economy in 1998. In the process, Botswana has
achieved remarkable improvements in infrastructure,
human development and basic services, for example:
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e Pavedroads: 23 kmin 1970 (Lange and Wright 2002),
increased to 8,513 km by 2005 (World Bank 2010d)

e Safe drinking water: 29 per cent of the population in
1970 (Lange and Wright 2002), increased to 95 per
cent in 2008 (World Bank 2010d)

e adult literacy rate: 69 per centin 1991, increased to
83 per cent by 2008 (World Bank 2010d)

e Real per person income: US$250 in 1960, to US$4800
in 2008 (in constant 2000 US$) (IMF 2010b).

In 1966 when Botswana declared independence,
agriculture was the single largest sector. The minerals sector
however, grew so rapidly that it became the largest sector
by the end of the 1970s (Leith 2000). Today, the diamond-
mining sector contributes more than one-third of GDP,
around half of government revenues, and 70-80 per cent of
exports (CIA 2010). Botswana's economic success can be
attributed to the tfransformation of the initial source of
growth (the minerals sector) into sustained economic
growth and significant progress in human development.
Government policies were a primary factor behind the
successful fransformation including prudent fiscal
management policies and policies that encouraged
economic diversification (Sarraf and Jiwanji 2001).

fiscal management

Prudent fiscal policy in Botswana is largely attributed to the
National Development Plans. Currently in its tenth iteration,
the plans determine the country’s spending priorities over a
five to six-year cycle by setting targets for public
expenditures that are consistent with expected
government revenues based on long-term forecasts of
export earnings and the capacity of the economy. The
evaluation process is largely driven by technical expertise
and not political considerations. The legislative procedure
requires parliamentary approval for any new public project
after the National Development Plan is passed, ruling out
the government as a source of instability in the economy.
With this planning process and a strategy of savings during
boom times, government expenditures have grown at a
slower rate than revenues, resulting in the accumulation of
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substantial savings and foreign reserves, which serve as an
important shock-absorber in market downturns. At the end
of 2006, Botswana's foreign currency reserves amounted to
75 per cent of GDP (Delechat and Gaertner 2008). Earnings
on these reserves became the second largest source of
government revenue by the 1993-94 fiscal year (Leith 2000).

This has provided an important source of stability for the
economy. In the early 1980s, weakness in the diamond
market resulted in no sales of diamonds for about half a
year, which forced the country to utilise the foreign
exchange reserves, but the government was able to avoid
drastic cuts in expenditures. The recent market downturn
resulting from the global financial crisis also caused a
collapse in demand for diamonds and forced operators to
suspend mining activities in late 2008. Debswana produced
24.6 million carats in 2009, only about half of its 2008
production (Debswana 2011). This drop in production led to
substantial revenue losses for the government. However,
the fiscal surpluses from previous years and the ample
foreign reserves allowed the government to continue the
major spending programs in the budget with only a small
number of projects cut or postponed, thus avoiding a pro-
cyclical policy which would have aggravated the
recession (African Economic Outlook 2011).

With the high level of savings, the government’s allocation
of its surpluses between reserves and domestic investment
becomes a significant issue. The part of recurrent surpluses
not invested domestically is used to accumulate foreign
reserves (Sarraf and Jiwanji 2001). Between 1976 and 2008,
foreign exchange reserves increased from US$75 million to
US$10 billion, which equalled 33 months of import cover
(Bank of Botswana 2011). Domestic investment decisions
are based on expected intermediate and long term
revenue flow, taking into account recurrent expenditures
and absorptive capacity of the economy and avoiding
contributing to inflationary pressures. Embedded in the
decision-making process is an important rule (Sustainable
Budget Index) that states that all mineral revenues should
be used for undertaking investment or capital expenditures
and that recurrent spending must come from non-mineral
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revenues (limi 2007). Botswana has invested its mineral
revenues wisely, mostly on education, health, roads and
basic infrastructure, which has promoted growth and
mitigated the effects of ‘dutch disease’.

exchange rate management and diversification

One of the main symptoms of ‘dutch disease’ is the
appreciation of the real exchange rate and consequently
the reduction of competitiveness for other export-based
sectors in the economy. Botswana was able to avoid this
largely through the accumulation of foreign reserves and
management of the exchange rate. Recent IMF studies
have concluded that Botswana's currency has not been
significantly or consistently overvalued, and that the real
exchange rate is broadly in line with economic
fundamentals and external sustainability (Delechat and
Gaertner 2008). Keeping the exchange rate from over
appreciating helped Botswana promote diversification in
the economy. Despite the disadvantages of a very small
domestic market and its landlocked location, Botswana's
industrial and manufacturing sectors have been growing at
rates that are relatively higher than the average of upper-
middle income and Sub-Saharan African countries since
the early 1970s (Sarraf and Jiwaniji 2001). During the recent
economic downturn, when the mining sector contracted
significantly, non-mining sector GDP grew by 12.4 per cent
up from 7.1 per cent in 2008 (Bank of Botswana 2010).

In summary, Botswana's approach is considered to be an
excellent example of resource management with a long-
term perspective. With prudent economic management, it
has shown that non-renewable mineral wealth can be
turned intfo other forms of productive wealth, sustained
economic growth and improvements in the quality of life of
the general population.

3.3.2 Chile

A country blessed with abundant mineral resources, Chile is
the world's largest copper producer, accounting for over
one-third of world copper mine production in 2009 with
mine output of nearly 5.4 million tonnes (International
Copper Study Group 2010). Other mining products include
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gold, silver, molybdenum, iron and coal. Chile's economy
has performed well for the past few decades with GDP
increasing almost fivefold from US$22 billion in 1973 to
US$103 billion in 2009 and GDP per person rising from
US$2,147 to US$6,083 over the same period(in constant 2000
US$) (World Bank 2010d). Its reputation for strong financial
institutions and sound policy has made it a case study in
fiscal management, economic liberalisation and structural
reforms for developing countries, especially those that are
mineral rich.

With copper constituting 45 per cent of exports and nearly
one-third of government revenue (IMF 2010a), Chile’s
economy is highly vulnerable to the volatility in copper
prices. Managing the volatility in copper revenues has
been one of the most important fiscal challenges for the
government.

In recent years, the Chilean economy has withstood two
significant negative shocks — the global economic crisis and
the devastating earthquake in February 2010. Favourable
factors that helped the government to effectively manage
the adverse effects included inflation targeting, a flexible
exchange rate, adequate access to foreign financing, the
copper stabilisation fund and prudent fiscal rules. Chile
accumulated US$20 billion (equivalent to around 12 per
cent of GDP) in its stabilisation fund over the decade to
2008 (Sinnott et al. 2010). This allowed the government to
put in place a significant fiscal stimulus package (entirely
domestically financed) in 2009 followed by an ambitious
earthquake reconstruction program, while maintaining the
credibility in the public finances (Frankel 2010).

The cornerstone of Chile’s fiscal policy framework is its
structural balance rule (World Bank 2010b). The rule serves
to maintain fiscal discipline and insulate government
expenditures from copper price fluctuations and business
cycles. Independent panels of experts produce long-term
estimates of the copper price and GDP trend to use in the
calculation of the structural balance target for the budget,
which is reviewed every year (Sinnott et al. 2010). Actual
revenues above the structural revenues are saved into a
Pension Reserve Fund and a Social and Economic
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Stabilisation Fund, the proceeds of which are wholly
invested abroad in conservative and liquid assets. The rule
enabled the government to avoid spending pressures
during the mining boom when it ran large fiscal surpluses. In
the mid-2000s, actual fiscal surpluses grew to 9 per cent of
GDP while expenditures were kept at 1 per cent (World
Bank 2010b).

A secondary factor that enabled Chile to benefit from
natural resource abundance was successful frade
diversification policies. Export diversification became part
of an overall development strategy to promote several
strategic sectors (such as forestry) for export markets, and
private-public partnerships were promoted.

With predictable and sustainable budgets and export
diversification, Chile has been able to largely avoid the
adverse effects of the boom and bust cycles that are
inevitable with mineral dependence. Like Botswana, Chile
provides a good example of the potential benefits that can
flow from natural resource abundance.

3.4 policy recommendations

The literature on the impact of mining sector growth on
economic development highlights some key factors that
explain the paradoxical phenomenon that countries with
abundant natural resources often fare poorly in economic
terms. Bad macroeconomic and fiscal policies, as well as a
pursuit of unproductive investments are generally the cause
of these outcomes. In the great majority of cases, weak
institutions are the ‘tfransmission channel’ via which these
decisions are taken. On the other hand, the country case
studies have shown that effective management of the
fiscal flows from the exploitation of natural resources can
mean that an abundance of natural resources is a blessing
rather than a curse.

While resource rich countries all vary, in terms of the nature
of their endowments, geography, history and institutions, it is
possible to identify some high level recommendations that
can form a basis for sustainable economic development.
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3.4.1 fiscal and monetary policy

The accumulation of budget surpluses and avoidance of
large-scale foreign debt enables mineral rich countries to
smooth out expenditures during boom times and avoid
borrowing during bust cycles (Weinthal and Luong 2006).
These policies help to insulate the domestic economy from
the volatility of commodity revenues and generate budget
stability. Policies of this type were successfully adopted in
Botswana and Chile as well as other countries such as
Australia and Norway.

One mechanism that has been successfully applied to
invest resource windfalls is an NRF (stabilisation or savings
fund) such as that which exists in Chile, Venezuela, Norway,
Oman, Iran and Alaska. Stabilisation funds aim to reduce
the impact of commodity price volatility on the economy
and improve budget predictability by stabilising spending
patterns. When commodity prices are high, excess revenue
is placed in the stabilisation fund, but when prices are low,
revenue is transferred out to make up for budgetary
shortfalls. Savings funds are intended to ensure that a share
of the wealth will exist for future generations, even after the
natural resources are depleted.

While such funds are found around the world in both
developing and developed countries, their success rates
have varied dramatically. The evidence to date suggests
that funds fail in countries with poor institutions and
governance. The Venezuelan fund, for instance, has been
periodically raided by a cash-strapped government, which
has also frequently altered the fund’s operating rules to
expand presidential discretion (Fasano 2000). A poor design
is also detrimental to the fund’s potential success with
common features of such including (Asfaha 2007):

e inadequate expenditure rules resulting in the fund
being used as collateral for loans and hence,
accumulating debt as well as savings;

e a failure to ensure a minimum amount of
government revenue comes from non-resource
sources, and
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e a poorinvestment strategy such as investing a large
share of the fund in very risky assets or in domestic
assets, orin assets that are positively correlated with
the underlying fiscal risk.

Alternatively, the most enduring NRFs are located in
countries such as Norway, the United States, and Canada -
all of which have well-developed fiscal, regulatory, and
supervisory institutions. Along with such factors, the IMF
provides five suggested rules to help promote the success
of an NRF (IMF 2007):

e A clear specification of operational rules and
responsibilities over spending and borrowing;

e The fund revenues, expenses, and balance sheet
should be presented to the legislature and the
public together with the annual budget, including a
consolidated account;

e Fund activities and accounts should be regularly
audited by an independent auditor, and reports and
results published;

¢ No monies should be spent directly from such funds;
any use of such funds should be through the
government budget and subject to normal budget
appropriation processes, and

e Anindependent advisory board should be
appointed to give assurance of good governance.

3.4.2 economic diversity

To prevent the booming natural resources sector and the
non-traded goods sector (that is, retail trade, services, and
construction) from crowding out non-booming export
sectors such as manufacturing and agriculture, successful
mineral-rich countries have invested windfalls in economic
diversification (Hausmann and Rigobon 2003).
Dependence on any one specific commodity can leave a
country vulnerable to shocks from market volatility and
sharp declines in the terms of trade. Diversification of
earnings to other sectors of the economy reduces a
country’s reliance on revenues from a single export
commodity whose price may be extremely volatile, and
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which is almost certainly a finite resource. Ahmed et al.
considers Australia as resilient to volatility arising from the
resources sector because of its flexible economy and
floating exchange rate. They cite these characteristics as
reasons for Australia avoiding the resource curse (Ahmed et
al. 2008).

Economic diversification is not necessarily easy to achieve
for many countries. Governments have tried to achieve this
through a reliance on state investment where governments
have attempted to pick ‘winning’ projects or sectors.
However, the general record of these policies has been
very poor with large amounts of public money being
invested in inefficient and uncompetitive industries
(Weinthal and Luong 2006). State-led investment has
typically led not only to inefficient investment but also to
protectionism — both of which have independently
contributed to stagnant growth rates.

A key area where such policies have generally failed is in
governments’ attempts to invest in sectors downstream of
the resource-extracting sector (Asher 1999). It has
sometimes been argued that industrialisation through
downstream processing improves a producing country's
bargaining position in international markets, opens up new
‘infant industries’ that may become a source of profits and
employment at some time in the future and ensures a
market for raw materials by creating the domestic
production that will use a country’s mineral or agricultural
products. Instead, the reality has been chronically low
productivity and net economic losses, although these are
often masked by government subsidies. A temporary
success of downstream industrialisation typically comes
from subsidies, and even then, the sustainability of the
industry is often problematic.

Specifically where metal processing projects are
concerned, there are few good reasons to think that such
policies would either generate economic wealth or serve to
diversify a country’s earnings:

e the cost of metal smelting and refining are unrelated
to the mineral-exporting country’s rich natural
resources, and there are generally no reasons to
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presume that the country in question has a
competitive advantage in undertaking these
activities;

¢ investment in downstream projects goes entirely
counter to the diversification objective, since
fluctuating prices for processed materials in world
markets move in line with prices of the raw materials;
and

¢ the employment benefits from these processes are
generdally highly questionable, since minerals
processing is often even more capital intensive than
mining itself. Other investments are far more likely to
provide jobs.

Overall, many government development programs have a
poor tfrack record. The main conclusion that emerges from
the diversification literature is, instead that, although
governments can play an important facilitating role,
effective diversification comes from private sector
investment (Stevens 2003).

The second dimension to successful diversification is frade
policy (Stevens 2003). Trade reform is a constant theme in
countries that have successfully diversified their exports,
although this has often required associated reforms, for
instance, improved transportation infrastructure and
improved local business conditions.

Along with Chile, another resource-rich country that
achieved a diversified export base was Malaysia. Malaysia
encouraged a high savings rate that made capital
available for domestic investment (World Bank 2007).
Government expenditures favoured education, housing,
and health, with a substantial educational budget
allocated to supply skilled workers to the rapidly expanding
manufacturing sector. Although attempts to launch heavy
and chemical industries by public sector companies were a
failure, Malaysia successfully promoted export-oriented
manufacturing from the early 1970s. Other countries that
have successfully opened their economies and promoted
manufacturing and agricultural exports are Botswana,
Costa Rica, Indonesia, and Thailand.
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4 the Oyu Tolgoi copper project

On October 4, 2009, an Investment Agreement (IA) was
signed by the Mongolian Government, Ivanhoe Mines
Mongolia Inc (how Oyu Tolgoi LLC), which holds the Oyu
Tolgoi mining licenses, and whose parent companies are
Ivanhoe Mines Limited and Rio Tinto International Holdings
Limited.

Under the terms of the Agreement, the government of
Mongolia became a partner in the development of the
Ovyu Tolgoi project by acquiring a 34 per cent interest in
Oyu Tolgoi LLC. Ivanhoe Mines will own the remaining 66
per cent interest in Oyu Tolgoi LLC.

The project includes the construction and operation of the
Oyu Tolgoi copper-gold mining complex. Oyu Tolgoi is
located 550km south of Ulaanbaatar, along the Mongolian
Chinese border in the Province (Aimag) of Umnugovi,
otherwise known as the South Gobi (Figure 4-1).

Figure 4-1: The location of the Oyu Tolgoi project
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Oyu Tolgoi is the largest known undeveloped copper-gold
mine in the world with an estimated mineral reserve
(proven + probable) of 1,393 Mt of ore with a copper and
gold grade of 0.93 per cent and 0.37 g/t respectively
(AMEC Minproc Limited 2010).

Total production is expected to be almost 24 million tonnes
of copper (52.6 billion pounds), 874 tonnes of gold (27.2
million ounces) and a further 5,589 tonnes of silver (179.7
million ounces) during the mine life of 59 years. Production
is expected to commence in 2013 or late in 2012, with a
five-year ramp up to full production of 450,000 tonnes of
copper per year with significant gold by-products. Ivanhoe
Mines Limited estimates the capital cost required over the
life of the mine to exceed US$18.6 billion (AMEC Minproc
Limited 2010).

Figure 4-2: Projections of Oyu Tolgoi copper concentrates production,
2013-72
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Figure 4-3: Oyu Tolgoi gold production projections, 2013-72
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The Investment Agreement adheres to Mongolia’s current
Mineral Law, which specifies that certain deposits of
strategic importance are awarded 30 years of stabilised tax
rates.

Oyu Tolgoi LLC will be subject to the taxes listed in Article 7
of the Law of Mongolia on General Taxation in force on the
date of the Investment Agreement and any other taxes
stated in the Investment Agreement (Table 4-1). Any future
taxes infroduced will not be imposed on the project unless
future legislation is more favourable, in which case Oyu
Tolgoi LLC may request those more favourable terms apply.

Maijor taxes and fees stabilised during the life of the mine
under the investment agreement include (Table 4-1):

e corporate income tax;

e customs duty;

¢ value added tax;

e excise tax;

e payment for use of mineral resources (royalty);

e payments for exploration and mining licenses; and

e immovable property and/or real estate tax.
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Table 4-1: Taxes applicable to Oyu Tolgoi LLC
taxes rates basis comment
corporate corporafe stabilised for the duration of
income tax income tax IA.
rate 25% law of If annual taxable income
loss carry 8 years Mongolia exceeds 3.0 billion fugrugs
forward (about US$2.2 million), the
faxes will be 300 million
tugrugs (about US$220,000)
plus 25% of taxable income
exceeding 3.0 billion
fugrugs.
mineral royalties 5% of as per article 7 stabilised for the duration of
copper gross of law on IA.
gold revenue  generadl
taxation of
Mongolia
value-added 10% value-added stabilised for the duration of
fax (VAT) fax law of IA.
refund for No Mongolia
production of
concentrate
mining license Us$15 mining law of Stabilised for the duration of
fee per Mongolia IA.
hectare
immovable 0.6%8 law of stabilised for the duration of
property tax immovable IA.
and/or real property tax of
estate fax Mongolia
investment tax IA, Mongolian  investments info strategic
credit Government sectors are entitled to a tfax
% of future 100% resolution #83  credit equal to 10% of
investment dated March investment info fixed asset.
eligible 5, 2008 and This Clause was cancelled
rate 10% #288 dated from the Law on November
years to ITC 3 September 16, 25, 2009.
carry forward 2009
withholding tax IA, corporate clause 17.2.1 of corporate
rates income tax income tax law. Convention
dividends 0% law of between government of
interest 10% Mongolia Canada and government
sale of rights 30% of Mongolia to eliminate

double taxation mean that
every Canadian company
pays withholding tax on
dividend at arate of 5% in

8 In section 2.7.3 of IA, it says 2 per cent but the MFS states it is 0.6
per cent according to legislation
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taxes rates basis comment

Canada instead of 10% in
Mongolia. Therefore the
government of Mongolia
will not receive withholding
fax on dividends.

customs duty

law on customs tariffs and
duties of Mongolia

stabilised for the duration of
the IA

excise tax

law on excise tax of
Mongolia

stabilised for the duration of
the IA (except in respect to
gasoline and diesel fuel
imported or purchased from
the domestic market)

windfall profits
fax

not applicable

not applicable from 1 Jan
2011
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5 analytfical framework

The size of a project such as OT in a relatively small
economy such as Mongolia would be expected to have
significant impacts on the economy. It is expected that the
project willmake a significant contribution to sustainable
economic growth and social development in the South
Gobiregion and nationally, during construction, mine
operations and after closure. The objective of this
assessment is to quantify the impacts of the OT project on
the Mongolian economy and, in particular, its impact on,
national output and income, international trade,
employment, government revenue and the exchange rate.

5.1 economic assessment methodology

In this assessment, the impacts of the Oyu Tolgoi project on
the Mongolian economy are estimated using the
computable general equilibrium model, MINCGEM.
General equilibrium models such as MINCGEM are a widely
used and accepted tool for estimating the impacts of
changes in economic conditions, such as a large mine
coming on-line in a relatively small economy. A description
of the MINCGEM modeling framework is provided in section
5.2.

The methodology involves comparing the results from the
MINCGEM reference case to MINCGEM policy scenarios
over the projection period 2011-43 (see chapter 6).

The MINCGEM reference case aims to reflect the
Mongolian economy progressing along its expected
pathway in the absence of Oyu Tolgoi. A description of
MINCGEM reference case is provided in section 5.3.

In the MINCGEM policy scenarios, the Mongolian economy
including Oyu Tolgoi, progresses along its expected
pathway. Thus, differences in the economy and key
variables between the reference case and policy scenarios
can be attributed to the presence of Oyu Tolgoi. A
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description of MINCGEM policy scenarios is provided in
section 5.4.

5.2 the assessment model — MINCGEM

The analytical framework used in this assessment is
BAEconomics’ general equilibrium model of the world
economy, MINCGEM. Models such as MINCGEM are able
to depict the dynamics of large numbers of economic
variables, such as prices and output, trade flows between
regions, and the use of labour and other primary factors.

MINCGEM is a recursively dynamic multi-region, multi-
sector, general equilibrium model developed by
BAEconomics. It is based around the GTAP model (Hertel
1997).

MINCGEM was developed to analyse the impacts of
changes such as the Oyu Tolgoi mine commencing
production and as such, significant model development
over and above the GTAP model has been undertaken. In
particular, a representation of the Mongolian economy has
been incorporated into the version of the GTAP database
used for this assessment. Emphasis has been placed on
significantly improving the model in a number of key areas
to allow Oyu Tolgoi to be modeled separately and the
incorporation of appropriate mining production and factor
use projections within Mongolia.

The MINCGEM database is based on the GTAP 7 database
(Narayanan and Walmsley 2008). Version 7 has a 2004 base
year covering 113 regions across the world and 57
commodity groups and five primary factors. For the
purposes of this project the GTAP database was initially
aggregated into 10 regions, 15 commodity groups and four
primary factors.

To estimate the economic impacts of the Oyu Tolgoi mine
on the Mongolian economy, this aggregation of the GTAP
database was modified in the following ways:

e Mongolia was separated from the composite Rest of
East Asia region with the remaining Rest of East Asia
region included in the Rest of World region;
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¢ the coal commodity group was separated into
coking and thermal coal;

e copper ores and concentrates, gold and copper
refining were separated from the aggregated
mining and metal refining commodity group;

e the copper ores and concentrates, gold, copper
refining and other mining and refining groups were
split into Oyu Tolgoi production and non-OT
production; and

e the capital primary factor and the capital goods
sector were each separated into mining and non-
mining.

The final aggregation therefore contained 10 regions, 25
sectors, and five primary factors (Table 5-1) and provides
detailed analysis of the major mining sectors in Mongolia.

5.2.1 factors of production

Land, labour, natural resources, mining capital and other
capital are the five primary factors of production. Land is
employed only in agriculture (livestock and other
agriculture) and is fixed in each region. Labour is
imperfectly mobile between sectors within each region. The
labour supply and underlying population for each region
are determined exogenously. It is also assumed that there is
a fixed unemployment rate in each region with real wages
adjusting to offset changes in the demand for labour.

Mining capital is imperfectly mobile between the mining
industries (oil, gas, coking coal, thermal coal, Oyu Tolgoi
copper ores and concentrates, non-OT copper ores and
concentrates, Oyu Tolgoi gold, non-OT gold, copper
refining, Oyu Tolgoi other mining and refining and non-OT
other mining and refining) within regions and similarly non-
mining capital is imperfectly mobile between non-mining
industries within regions.

In each period capital in each region accumulates through
net investment, which is determined by changes in rates of
return on capital. An exception is made in the case of
mining capital in Mongolia. Mongolian mining capital
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Table 5-1: Regional, sectoral and primary factor coverage

regions sectors
China livestock
Russia other agriculture

United States of America  forestry & fishing

Japan oil
Korea, Rep. of gas
European Union 27¢ coking codl
India thermal coal
Rest of World Ovyu Tolgoi copper ores &
concentrates
Mongolia non-OT copyper ores & concentrates
primary factors Ovyu Tolgoi gold
land non-OT gold
labour copper refining
mining capital Ovyu Tolgoi other mining & refining
non-mining capital non-OT other mining & refining
natural resources petroleum & coal products
electricity
manufacturing
fransport
construction
health
education

public administration & defence
other services

mining capital goods
non-mining capital goods

a European Union 27 comprises Austria, Belgium, Bulgaria, Cyprus, Czech Republic,
Denmark, Estonia, Hungary, Finland, France, Germany, Greece, Ireland, Italy,
Latvia, Lithuania, Luxembourg, Malta, Netherlands, Poland, Portugal, Romania,
Slovakia, Slovenia, Spain, Sweden and the United Kingdom

growth is determined exogenously based on assumed
mining production growth in each scenario.

Natural resources are employed solely in the extractive
industries (mining plus forestry and fishing) and are not

98



BAECORSTIcS economic impact assessment — Oyu Tolgoi

mobile between industries or regions. Supplies of natural
resources change with exogenous assumptions about
mining growth while returns to natural resources change
with exogenous assumptions about mining prices.

5.2.2 income, savings and consumption

In MINCGEM, a single ‘representative’ household is
assumed to own all primary factors in each region, receive
all tax revenues and make all fransfer payments to the rest
of the world. Each regional household is assumed to
maximise current period utility by consuming a mix of
domestic and imported goods with the difference between
current household income and savings.

Household savings are pooled in a global bank in
MINCGEM and regional investors issue bonds to savers at a
risk free global average rate of return. Regional rates of
return relative to the global average and regional growth
influence the demand for investment.

5.2.3 producer behaviour

Industries are assumed to operate in perfectly competitive
markets and utilise constant returns to scale production
technologies to minimise costs. Under equilibrium prices,
firms earn normal profits with all returns paid to primary
factors. In the case of mining, earnings of primary factors
are either returned to the representative domestic
household or to foreigners if the mine is foreign owned.
Thus, changes in taxes and subsidies and input prices drive
changes in output prices.

The production technology of each industry in MINCGEM
has the commonly used nested structure. At the top-level,
firms combine the 18 non-fuel intermediate inputs and a
fuel-factor composite in fixed proportions to produce a
homogenous good. The fuel-factor composite commodity
is the least-cost combination of a fuel composite and a
factor composite. The fuel composite is a least-cost
combination of the five fuels (coking coal, thermal coal,
gas, petroleum and coal products and electricity) and
likewise, the factor composite is a least-cost combination of
the five primary factors. Industries consume a combination
of domestically and foreign sourced inputs.
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5.2.4 international frade

MINCGEM models international frade between all regions
and in equilibrium global exports of each commodity
equals global imports. An international transport sector is
responsible for moving commodities between regions and
the cost of doing so is added to the cost of imports to each
region.

5.2.5 prices

Each commodity in MINCGEM is modelled to have
separate production taxes, sales, imports and exports.
Therefore, in the producing region, each commodity has a
separate supply, market, domestic user's and fob (free on
board) price. Likewise, in the importing region, each
commodity has a separate cif (cost, insurance and freight),
duty paid and user price.

5.2.6 exchange rates

The exchange rate of a region in MINCGEM is the price of a
global currency unit in terms of local currency. The global
numeraire is the global average price of capital goods
while the regional numeraire is the average price of a
bundle of consumer goods. In this way the exchange rate is
a measure of the barter terms of trade between the global
and regional numeraire in question.

5.3 the characteristics of the reference case

The MINCGEM reference case is a set of projections of
population, labour force and economic growth for each
region, as well as Mongolian sectoral composition of
output, savings rates and mining production between 2004
and 2043. Assumptions are also made about world
commodity prices. The reference case is a business-as-usual
scenario where the Mongolia economy progresses along its
expected path with the exception that there is no Oyu
Tolgoi production.

5.3.1 population and labour supply

In the reference case, world population is projected to
grow from 6,350 million in 2004 to 8,150 in 2030 and 8,760 in
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2043 (Table 5-2). Growth in the world population is the result
of growth in developing countries/regions including Chinag,
India and the rest of Asia, Africa and Latin America.
Mongolia’s population is projected to record only modest
growth from 2.6 million in 2004 to 3.6 in 2043 (Figure 5-1).

Table 5-2: Population projections in the reference case

million people

2004 2015 2030 2043
Mongolia 2.6 2.9 3.3 3.6
China 1,297.9 1,384.0 1,449.9 1,465.7
United States 292.9 325.3 373.1 381.2
Koreaq, Rep. of 47.9 49.7 49.7 48.0
Japan 127.5 126.1 118.7 112.4
India 1,074.2 1,248.7 1,432.4 1,540.6
Russia 143.5 138.0 128.9 116.0
Indonesia 226.0 255.0 283.5 298.8
EU27 462.1 475.3 478.8 465.4
Rest of World 2,675.3 3.175.7 3.831.3 4,327.9
World 6,349.8 7.180.8 8,149.6 8,759.6

Source: Global Insights (2010). Note: Figures from 2015 are projections

Figure 5-1: Projection of Mongolia’s population in the reference case
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The labour supply in each country/region is assumed to
grow at the same rate as the total population. Hence, the
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world working population is projected to grow from 4,088
million in 2004 to 5,247 in 2030 and 5,639 in 2043 (Table 5-3).

Growth in the world’s labour supply is projected to come
from the same regions as growth in the world’s population.
Mongolia’s labour supply is projected to increase from less
than 1 million persons in 2004 to 1.4 million in 2043 (Figure
5-2).

Table 5-3: Labour supply projections in the reference case
Million people

2004 2015 2030 2043
Mongolia 1.0 1.1 1.3 1.4
China 920.2 981.3 1,028.0 1,039.2
United States 195.9 217.5 249.5 254.9
Koreaq, Rep. of 34.2 35.5 35.5 34.3
Japan 84.9 84.0 79.1 74.9
India 676.6 786.6 902.3 970.4
Russia 102.1 98.2 91.7 82.5
Indonesia 147.1 165.9 184.5 194.4
EU27 310.6 319.4 321.8 312.8
Rest of World 1,615.5 1.917.7 2,313.6 2,613.4
World 4,088.0 4,623.1 5,246.8 5,639.5

Source: Global Insights (2010). Note: Figures from 2015 are projections
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Figure 5-2: Projection of Mongolia’s labour supply in the reference case
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5.3.2 economic growth

In the reference case, real GDP growth rates are set
exogenously for all countries/regions except Mongolia
(Table 5-4 and Figure 5-3). The world economy is projected
to grow at 4.3 per cent between 2010 and 2030 and 3.6 per
cent between 2031 and 2043. The Mongolian economy is
projected to grow at 7.1 per cent between 2010 and 2030
and 5.4 per cent between 2031 and 2043. The Mongolian
reference case projections of growth are affected by
assumptions about the construction and commissioning of
specific pieces of infrastructure. For example, the spike in
reference case growth that occurs around the middle of
the current decade is due to the assumed commissioning
of a new power station and a copper refinery.
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Table 5-4: Real GDP growth projections in the reference case

constant annual growth rates (CAGRs) (%)
2004-09 2010-30 2031-43 2010-43

Mongolia 2.47 7.05 5.44 6.43
China 8.60 7.47 5.04 6.52
United States 1.09 2.56 2.52 2.54
Korea, Rep. of 297 3.29 2.43 2.94
Japan 0.25 0.85 0.25 0.62
India 6.68 6.31 491 5.76
Russia 3.24 3.13 2.20 2.77
Indonesia 455 4.71 3.95 4.41
EU27 0.99 1.97 1.70 1.87
Rest of World 4.10 4.72 3.43 4.21
World 3.09 4.27 3.56 3.99

Source: Global Insights (2010) and authors’ simulations. Note: Figures from 2010 are
projections

Figure 5-3: Mongolian real GDP growth projection in the reference case
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Source: Authors’ simulations. Note: Figures from 2010 are projections
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5.3.3 Mongolian savings rate

The Mongolian savings rate in the reference case is
projected to increase from 27 per cent in 2004 to 40 per
cent by 2011. It is projected to remain at 40 per cent until
2030, after which, it is projected to fall steadily to 30 per
cent by 2043.

Figure 5-4: Mongolian savings rate projection in the reference case
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5.3.4 Mongolian sectoral output

In the reference case, the total Mongolian output is
projected to grow from over 10 trilion MNT in 2004 to over
86 trillion MNT in 2043 (Figure 5-5). Even though all major
sectors are projected to grow, mining and services will
continue to contribute approximately 23 and 42 per cent of
total output to 2043 (Figure 5-6). Agriculture,
manufacturing, transport and construction will each
contribute less than 10 per cent to total output by 2043.
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Figure 5-5: Mongolian output by sector
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Figure 5-6: Mongolian sectoral share of total output
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5.3.5 Mongolian mining production

In the reference case, Mongolian annual copper
concenftrates production is projected to decline slightly to
121 kt (contained metal) in 2020 (Figure 5-7). This decline is
caused by falling grades at the Erdenet mine. After 2020, it
is projected that satellite deposits around Erdenet and/or
other deposits throughout Mongolia will lift annual
production to 250 kt by 2050. Silver and molybdenum
production are projected to grow at similar rates to copper
concentrates. A copper refinery is also assumed to
commence production in 2017 at 60 kt per year and
increase to 150 kt per year by 2040.

Figure 5-7: Projections of Mongolian copper production in the reference
case
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authors’ projections. * contained metal

Mongolian gold production in the reference case is
projected to increase to 25 tonnes a year by 2020 and then
remain constant at this level to 2040 (Figure 5-8).
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Figure 5-8: Projections of Mongolian gold production in the reference case
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Coking coal production in the reference case is projected
to increase to 10 Mt per year by 2020 and 40 Mt by 2040
(Figure 5-9). Thermal coal production is projected to
increase to 40 Mt per year by 2020 and 200 Mt by 2040.

Figure 5-9: Projections of Mongolian coal production in the reference case
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authors' projections

108



economic impact assessment — Oyu Tolgoi

Mongolian fluorspar production in the reference case is
projected to remain at 2006 production levels from 2010 fill
2050. Production of other commodities including gypsum,
iron ore, lime, salt, stone, tin, tungsten and zinc are assumed
to grow at similar rates to Mongolian GDP.

5.3.6 world commodity prices

In the reference case, the world copper price is projected
to fall from US$3.22/1b in 2010 to $2.50/Ib in 2015 while the
world gold price is projected to fall from US$1171/0z to
$1000/0z over the same time period (Table 5-5). The coking
coal price received by Mongolian exporters is projected to
fall from US$96/1in 2010 to $56/1 in 2015 while the thermal
coal price is projected to fall from US$40/t to US$30/t over
the same time period. All prices are projected to remain
constant at 2015 levels (in real 2010 $) between 2015 and
2043.

To consider the impact of different copper price
assumptions on key variables such as the real exchange
rate, three alternative copper prices from 2015 onwards are
considered along with the central case of US$2.50/1b:?

e opfimistic — US$3.00/lb;
e conservative — US$2.00/1b; and
e pessimistic — US$1.00/lb.

Table 5-5: World commodity price central assumptions

copper gold coking coal thermal coal
2010 USS/Ib 2010 USS/oz 2010 USS/t
2010 3.22 1171 96 40
2011 3.08 1137 89 38
2012 2.93 1103 81 37
2013 2.79 1068 73 36
2014 2.64 1034 64 33
2015 2.50 1000 56 30

? Unless otherwise mentioned, the prevailing copper price will be
the central case of US $2.50/1b
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5.3.7 other key assumptions

Other key assumptions made in the reference case include:

e A 500 MW power plant commences production in
2017;

e the government royalty rate remains at 5 per cent of
the value of output of each mine; and

e foreign workers account for 10 per cent of labourin
the mining sector and 50 per cent of labour in the
construction sector falling to 15 per cent by 2035.

5.4 the characteristics of the policy scenarios

The policy scenarios include a standard Oyu Tolgoi scenario
(the Oyu Tolgoi scenario) and two hypothetical policy
scenarios. The policy scenarios are the same as the
reference case with the exception that the government of
Mongolia, with the help of the Oyu Tolgoi operating
companies, invests in Oyu Tolgoi. As a result of the
development of Oyu Tolgoi, additional investment is also
made in a 300MW electricity plant by 2017 and it is
assumed that the copper refinery doubles in size.

Production from Ovyu Tolgoi results in a reallocation of
labour and other resources throughout the economy
compared with the reference case, which will change the
structure of the economy. Mining production from non-OT
sectors however, are assumed to be unchanged from the
reference case levels.

Along with the standard Oyu Tolgoi scenario, two other
hypothetical policy scenarios are considered:©

1. awealth accumulation scenario where total
government earnings from Oyu Tolgoi (including
dividends, taxes and royalty payments) are placed
in a savings fund instead of being allocated to
government expenditure. The interest from the fund

10 Unless otherwise mentioned, the prevailing Oyu Tolgoi scenario
will be the standard Oyu Tolgoi scenario
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is allocated to households and government
expenditure while the capital is preserved.

a cash distribution scenario where total government
earnings from Oyu Tolgoi are distributed to private
households instead of being allocated directly to
government expenditure.
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6 assessment of the economic impacts of
Oyu Tolgoi

In this chapter, Mongolian economic outcomes in the
policy scenarios are compared with the reference case
over the projection period.

6.1 gross domestic product

In the reference case, Mongolian real GDP is projected to
increase by 682 per cent from MNT 7.38 trillion in 2010 to
MNT 57.76 trillion in 2043, increasing on average by 6.3 per
cent ayear.

In the Oyu Tolgoi scenario, Mongolian real GDP is projected
to increase to MNT 63.23 frillion in 2043 or 9.48 per cent
above the reference case level (Figure 6-1). By 2020
however, Oyu Tolgoi's impact is projected to increase GDP
by just under 34 per cent above the reference case level.

Figure 6-1: Mongolian real GDP in the reference case and the Oyu Tolgoi
scenario

70 -
2010 MNTTn 0 7
50 -
40 -
30 -
20 -

10 -

0 T T T T T T 1
2010 2015 2020 2025 2030 2035 2040 2045

= reference case ====QT scenario

Source: IMF (2010d) and authors’ simulations
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In the reference case, Mongolian real annual GDP growth is
projected to average 7.7 per cent between 2013 and 2020
compared to 11.7 per cent in the Oyu Tolgoi scenario. Real
annual GDP growth is projected to peak at 22.0 per cent in
2016 in the Oyu Tolgoi scenario compared to only 13.2 per
centin 2017 in the reference case.

Figure 6-2: Mongolian real GDP growth in the reference case and the Oyu
Tolgoi scenario
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The impact of Oyu Tolgoi on GDP can be further
decomposed into direct and indirect impacts (Figure 6-3).
GDP is projected to be 36.4 per cent greaterin 2019
because of Oyu Tolgoi. Oyu Tolgoi's direct impact
accounts for a 25 per cent increase in the size of the
Mongolian economy in 2020. However, Oyu Tolgoi's direct
impact is projected to decline after 2020 as the rest of the
economy grows strongly. Oyu Tolgoi's indirect impact, that
is the economic activity indirectly generated by the
income and expenditure arising from Oyu Tolgoi activity, is
also projected to peakin 2019. Over time, the indirect
impact of Oyu Tolgoi will rise as a share of the total impact
becoming equally as important around 2040.
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Figure 6-3: Decomposition of percentage deviation in GDP relative to the
reference case into direct and indirect effects
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As previously discussed in chapter 3, GDP growth is directly
influenced by the growth in supply of primary factors and
increases in the returns that they can accrue. The
expansion of the Mongolian mining sector in the Oyu Tolgoi
scenario resulting from Oyu Tolgoi commencing production
in 2013 has a positive impact on GDP because it:

e increases the per-unit returns to labour in the
Mongolian economy on average;

e increases the supply of capital through the direct
importation of capital for mining and the increased
foreign investment into capital production for
mining;

e increases the labour supply through foreign workers

relocating to Mongolia and Mongolians returning
home; and

e increases the supply of the natural resource stock.
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Ovyu Tolgoi is projected to lift Mongolian real GDP per
person by MNT 1.68 million (US$ 1,263) by 2020 and MNT 4.67
million (US$ 3,510) by 2043 (Figure 6-4).

Figure 6-4: Mongolian real GDP per person in the reference case and the
Oyu Tolgoi scenario
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6.2 gross national product

In the reference case, annual Mongolian real GNP is
projected to increase by 6.0 per cent on average between
2010 and 2043 and 6.2 per cent on average between 2013
and 2020 (Figure 6-5).

In the Oyu Tolgoi scenario, annual Mongolian real GNP is
projected to increase by 6.4 per cent on average between
2010 and 2043 and 8.1 per cent on average between 2013
and 2020 (Figure 6-5).

By 2020, real GNP is projected to be 15 per cent higher with
Oyu Tolgoi than without, and 11.8 per cent higher by 2043
(Figure 6-6). That is, Mongolia is projected to be significantly
better off as a consequence of the development of Oyu
Tolgoi.
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Figure 6-5: Mongolian real GNP growth in the reference case and the Oyu
Tolgoi scenario
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Figure 6-6: Mongolian real GNP index in the reference case and the Oyu
Tolgoi scenario
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Under the optimistic long run copper price assumption (US$
3.00), the benefits to Mongolia of Oyu Tolgoi are much
larger with real GNP growth 22 per cent higher than the
reference case by 2020 and 17 per cent higher by 2043

116



S
BAEconomics

economic impact assessment — Oyu Tolgoi

(Figure 6-7). Under the pessimistic long run copper price
assumption (US$ 1.00/Ib), Oyu Tolgoi still delivers small
positive benefits to Mongolia in terms of real GNP growth.
This suggests that Mongolia has a very high probability of
receiving positive benefits from Oyu Tolgoi over a very wide
range of copper prices.

Figure 6-7: Mongolian real GNP, percentage deviation relative to the
reference case

% deviation

2010 2015 2020 2025 2030 2035 2040 2045

optimistic ($3.00/1b) = conservative ($2.00/Ib)
e pessimistic ($1.00/Ib) === central ($2.50/1b)

Source: Authors’ simulations.

6.3 international frade

In the reference case, Mongolian real exports are
projected to increase by 681 per cent from MNT 3,292 trillion
in 2010 to MNT 25,714 trillion in 2043. Real imports are
projected to increase by 189 per cent from MNT 3,579 trillion
in 2010 to MNT 10,328 frillion in 2043.

By 2020, Oyu Tolgoi is projected to lift the value of real
exports by 55 per cent and real imports by 19 per cent
relative to what they otherwise would have been (Figure
6-8).1n 2019, Oyu Tolgoi accounts for 48 per cent of
Mongolian exports, which is the highest contribution it
makes throughout the projection period given the
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assumptions on the Oyu Tolgoi copper production
trajectory used in the study.

The relative impact of Oyu Tolgoi on exports declines after
2020 because other sectors in the economy grow. The
impact of Oyu Tolgoi on imports declines between 2020
and 2030 as the mine is fully built by this time. Between 2030
and 2043, the impact of Oyu Tolgoi on imports rises again
because of the positive impact the mine has on incomes in
Mongolia. In other words, as the indirect impact of the mine
on the economy grows so do imports.

Figure 6-8: Mongolian international trade in the reference case and the
Oyu Tolgoi scenario
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6.4 real exchange rate

In the Oyu Tolgoi scenario, the Mongolian real exchange
rate is projected to appreciate throughout period 2011 to
2043. Under the long run central copper price assumption
of US $2.50/1b, by 2020, the real exchange rate is projected
to strengthen by around 15 per cent compared to what it
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would have been without Oyu Tolgoi (Figure 6-9). The
projected appreciation is considered to be relatively
gradual, especially when compared with that which
occurred throughout 2007-08 when the real exchange rate
appreciated by over 75 per cent between December 2007
and September 2008 (Figure 2-26).

The extent of the appreciation depends on the copper
price and government policy with lower copper prices
causing the real exchange rate to strengthen relatively less.
However, when the pessimistic copper price of US $1.00/1b
is assumed, the real exchange rate is still more than 10 per
cent stronger in the Oyu Tolgoi scenario compared with the
reference case by 2020 (Figure 6-9). When the optimistic
copper price of US $3.00/Ib is assumed, the real exchange
rate is projected to be more than 17 per cent stronger by
2020 as a consequence of the development of Oyu Tolgoi.

Figure 6-9: Mongolian real exchange rate, percentage deviations relative
to the reference case
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The impact of Oyu Tolgoi on the real exchange rate
declines after 2023 when the government loan is repaid. If
the government repays the loan in shorter time than
expected, then the impact of Oyu Tolgoi on the real
exchange will also decline sooner than projected here.

The stronger real exchange rate will have negative
conseqguences for the competitiveness of trade-exposed
industries such as agriculture and manufacturing. This effect
is discussed further below.

6.5 real wages

Recall from chapter 5.2.1 that a key assumption of
MINCGEM is a fixed unemployment rate and that real
wages adjust to clear the labour market. The presence of
Oyu Tolgoi will increase the demand for labour compared
to the reference case, and thus, real wages would be
expected torise. In reality, growth in real wages may be
less than what is projected if there is an increase in total
employment assumed in the reference case as a
consequence of Mongolians returning from abroad,
migration, and movement from the informal sector.

By 2020, the average real wage in Mongolia is projected to
be 30 per cent higher under the Oyu Tolgoi scenario
compared to the reference case (Figure 6-10). In 2023, the
deviation peaks at 35 per cent and thereafter falls to 22 per
cent by 2043.

On a sectoral basis, the percentage deviations in real
wages are relatively higher in the mining and services
sectors and relatively lower in the agriculture and
manufacturing sectors when compared to the whole
economy (Figure 6-10).
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Figure 6-10: Mongolian real wages, percentage deviation relative to the
reference case, 2011-2043
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6.6 sectoral contribution to output

In both the reference case and the Oyu Tolgoi scenario, all
major sectors in the Mongolian economy are projected to
continue to grow to 2043 (Figure 6-11).

Oyu Tolgoi more than doubles the size of the mining sector
by 2020. After 2020, the impact of Oyu Tolgoi on output
from the mining sector declines as other mines are
projected to grow strongly and output from Oyu Tolgoi
begins to decline.

Output from the transport, construction and services sectors
is relatively higher under the Oyu Tolgoi scenario than the
reference case (Figure 6-12). The transport sector expands
relative to the reference case due to increased household
incomes while the construction sector expands due to
increased foreign investment. The services sector (including
government services such as health and education)
expands in the presence of Oyu Tolgoi in line with increases
in government revenues and household incomes.
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The agriculture and manufacturing sectors are projected to
contract relative to the reference case (Figure 6-12). This
confraction is caused by reduced competitiveness due to
the rising real wage and rising real exchange rate that were
discussed above. The confraction in these sectors, relative
to what otherwise would have occurred, reaches a
maximum in the early 2020s and then begins to reverse
when real wages growth and the appreciation in the real
exchange rates slows. By 2043, output from the agriculture
sector in the Oyu Tolgoi scenario is less than 1 per cent
lower than in the reference case.

Figure 6-11: Sectoral contribution to output in Mongolia
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Figure 6-12: Mongolian sectoral output, percentage deviation relative to
the reference case

20 - .

% deviation construction

15 - .
services

10 +

transport

-10 -

15 - agriculture

-20 -

25 manufacturing

2010 2015 2020 2025 2030 2035 2040 2045

Source: Authors’ simulatfions. Note: services include government services such as
health and education

6.7 hypothetical policy scenarios

In this section, results of key variables including real GNP,
the real exchange rate, sectoral output and revenue to the
government of Mongolia from the wealth accumulation
scenario are compared with those from the cash
distribution scenario. In both hypothetical policy scenarios,
only the central copper price assumption (US$2.50/Ib) is
considered.

6.7.1 real GNP

Until 2021, both hypothetical policy scenarios have a similar
impact on Mongolian real GNP (Figure 6-13). Increases in
GNP resulting from Oyu Tolgoi reach around 14 per cent
relative to the reference case scenario. However, from 2020
onwards, increases in the deviation in GNP in the wealth
accumulation scenario exceeds that of the cash
distribution scenario as interest payments from the wealth
accumulation fund start to fund growth. The impact on
GNP in both scenarios peaks in 2023. Between 2023 and
2043, the impact of Oyu Tolgoi on GNP in the wealth
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accumulation scenario is on average 8 percentage points
higher compared to that of the cash distribution scenario.

Figure 6-13: Mongolian real GNP, percentage deviation from reference
case
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6.7.2 real exchange rate

The real exchange rate strengthens in both hypothetical
policy scenarios (Figure 6-14). However, between 2013 and
2043, the average exchange rate appreciation relative to
the reference case in the wealth accumulation scenario is
4.9 per cent, compared to 14 per cent in the cash
distribution scenario. Variations in the exchange rates are
considerably smaller in the wealth accumulation scenario,
with a maximum of 7 per cent in 2032. This is smaller than in
the other policy scenarios because government revenue
from OT accrues in the fund instead of being allocated
directly to government expenditure. The size of the fund
and therefore, the interest payments, grow over time and
this goes part of the way to explaining why the maximum
deviation occurs much later in the wealth accumulation
scenario than the other scenarios. The other reason is that
Oyu Tolgoi copper production and hence, government
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revenues from Oyu Tolgoi begin to decline after 2032. This
decline in Oyu Tolgoi output is mitigated in the wealth
accumulation scenario because the fund continues to
generate income even after copper output begins to fall.
Effectively, the fund slowly replaces the mine as the
country’s income generation vehicle.

Figure 6-14: Mongolian real exchange rate, percentage deviation relative
to the reference case
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6.7.3 sectoral output

Trade exposed sectors including manufacturing and
agriculture benefit significantly under the wealth
accumulation scenario compared to the cash distribution
scenario.

In the wealth accumulation scenario, agriculture expands

relative to the reference case from 2030 onwards and the

maximum deviation in manufacturing output is less than 10
per cent (Figure 6-15).

In the cash distribution scenario however, output from the
agricultural sector remains less than in the reference case
to 2043 while output from the manufacturing sector is 26
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per cent less than in the reference case in 2023 and 18 per
cent less in 2043 (Figure 6-16).

These differences between the hypothetical policy
scenarios are due to improved competitiveness as a result
of the relatively smaller real exchange rate appreciation
under the wealth accumulation scenario.

In the long run, all sectors benefit under the wealth
accumulation scenario compared to the cash distribution
scenario as a result of the increased domestic demand. A
wealth accumulation fund will thus ease structural
adjustment consequences of Oyu Tolgoi through the
relatively lower appreciation of the exchange rate and
more manageable real wage increases.

Figure 6-15: Mongolian sectoral output, percentage deviation of wealth
accumulation scenario relative to the reference case
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Figure 6-16: Mongolian sectoral output, percentage deviation of cash
distribution scenario relative to the reference case
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6.7.4 government budget revenue

In 2043, the government of Mongolia’'s budget revenue is
projected to be approximately MNT 10 ftrillion (= US$ 7.5
billion) under the wealth accumulation scenario and MNT
9.3 frillion under the cash distribution scenario (= US$ 7.0
billion) (Figure 6-17) (real 2010 terms). This difference occurs
because of the interest payments from the wealth fund,
higher corporate income tax in domestic currency from
mining because of exchange rate differences, and higher
corporate income tax in the long run from non-mining
sectors resulting from higher production under the wealth
accumulation fund scenario.
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Figure 6-17: Government of Mongolia budget revenues
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6.7.5 wealth accumulation fund

In the wealth accumulation scenario, the projected value
of the wealth fund reaches over US$30 billion (MNT 40
trillion) in 2043 (Figure 6-18) (real 2010 terms). This is around
two thirds of the annual GDP in that year and around six
times the annual GDP in 2010.
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Figure 6-18: Projected value of Mongolian wealth accumulation fund
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7 policy implications and conclusions

This economic impact assessment of Oyu Tolgoi has found
that the development of the mine will have significant and
long-term positive impacts on the Mongolian economy.
While the non-mining tradable sectors will experience
reduced competitiveness from an appreciating exchange
rate and higher labour costs (relative to what otherwise
would have occurred), the overall impact of Oyu Tolgoi on
both GNP and GNP per person is projected to be highly
positive. In other words, the development of the mine, will,
on average, make all Mongolians better off. Furthermore,
even if long-term copper prices were to fall well below
consensus forecasts, Mongolia is sfill projected to benefit
from Oyu Tolgoi.

Increasing the workforce participation rate and
encouraging Mongolians to return from abroad would help
to ease some of structural adjustment pressures that will
inevitably arise from the development of Oyu Tolgoi.

The results also suggest that accruing fiscal revenues from
Oyu Tolgoi in a wealth accumulation fund would mitigate
the effects of structural adjustment on the Mongolian
economy. Conversely, a policy of distributing the fiscal
revenues from Oyu Tolgoi directly to private households
would exacerbate structural adjustment pressures and
cause greater volatility in international competitiveness.
Given the historical experiences of some countries in
managing natural resource wealth, the importance of the
establishment of a well-designed and managed savings
fund is a key finding from this assessment.

The results presented in this report are based on data and
assumptions that were available to the authors in 2010.
Ongoing reviews of the project as the mine is developed
will inevitably lead to changes in cost and production
estimates that could have a material impact on the
estimates of the project’s macroeconomic impact. The
model used in this analysis has been made available to
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Mongolian government departments and key economic
agencies for their use in further policy analysis.

There are a wide range of possibilities for the use of
government revenues flowing from Oyu Tolgoi including
enhanced infrastructure development or targeted health
and education spending. These possibilities have not been
explicitly examined in the present study but remain for
future research.
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