RISK ASSESSMENT OF “DUTCH DISEASE” IN MONGOLIA
DUE TO A MAJOR RESOURCE AND EXPECTED MASSIVE
CAPITAL INFLOW 1

Batsukh TserenddtjAvralt-Od Purevjav

The First Draft was submitted on 2 February 2012
The Last Draft was submitted on 27 July 2012

! This research was sponsored by the Economic Research Institute (ERI), National University of Mongolia and the

IRIS Center at the University of Maryland.
2 Department of Economics and Econometrics, Institute of Finance and Economics, Mongolia

% University of Arizona

25



ERI Discussion Paper Series No. 1

Executive Summary

Mongolia is a country with abundant natural researand mineral deposits such as Oyu Tolgoi
mine counted as third biggest copper and gold nmrtee world, Tavan Tolgoi mine one of the
biggest coal mines in the world and other big miolesopper, coal, iron and zinc.

Looking at the overview of Mongolia current outloakining sector is started growing rapidly,
the growth peaked to 9.5 percent in 2011. Miningaecontributes constantly about 20% of the
GDP while agriculture sector contribution is deesirg over time. The fact that more than 90
percent of the total export consists of mineral owdity export, it shows country is heavily
dependent on resource based export. Moreover, almtdf the fiscal revenue is collected from
commodity revenue, proving economy as a whole Iserable to the external shocks in mineral
sector. The real exchange rate appreciated abéttdsiring the period of 2006-2011.

The country has been dependent on mostly agrieulamd mining sector and Mongolian
economy is expected to grow rapidly in coming ydzased on large mining projects. So we face
the problem that whether the big capital inflowsl anvestments due to mining projects and
boom in mining sector could lead economy to itglamm sustainable growth path.

There are a number of studies that have examireetDitch Disease” effects on economies that
have abundant natural resources. However, hardly rasearch has been carried out for
Mongolian economy. An exception is Fisher et ab1(P) paper that evaluates the impact of the
Oyu Tolgoi project on the Mongolian economy usimdyaamic CGE model. Also there are some
studies associated with the impact of the globaricial and economic crisis on the Mongolian
economy such as Narantuya et al. (2009a, 200919c2@D10) and Tuvshintugs (2009a, 2009b,
2010). To our knowledge, a DSGE model has not laggtied to assessing the risks of “Dutch
disease” in Mongolia.

This paper aims to investigate the impact of thesiva capital inflow in a Mongolian economy
using a New Keynesian Dynamic Stochastic Generallilsqum Model with a natural resource
sector. We use calibrated model for different fiso@onetary and reserves policy responses and
examined the effects of FDI inflow shock and comityogdrice shock on natural resource sector
to verify whether these shocks cause Dutch disegsacts in the economy.

The simulation results suggests that a boom inralatasource causes an increase in wages and
marginal product in the non-manufacturing sectarstieads to an increase in labor demand.
Through the resource movement effect, the prodocid non-tradable good rises and
manufacturing production declines. Through the dpeneffect, the appreciation of the domestic
currency leads to the decline of tradable secteco8d, the impact of the increase in commodity
price shock has similar effect in the economy a&sfitst shock. Shock leads to a decline in the
output of the manufacturing sector go along witho@m in natural resource and non-tradable
sectors and the impact on other sectors is quiteelalhe labor demand increases much greater
than other sector due to wage decline in manufagfundustry through resource movement
effect. And the real appreciation of domestic coeckecontributes to decline in manufacturing
industry through the spending effect.
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Examining the role of fiscal policy, the capitaflow affects the economy mainly through the
fiscal spending policy on non-tradable goods. Bplamenting fiscal policy with high import
share of new spending leads real appreciation auiling in tradable sector is minimized.
Moreover, the paper suggests that the governmenidlisave a portion of income from mineral
revenue and spend it on sustainable fiscal misstbesshort-term fiscal demand pressure will be
reduced considerably.

If the government decides to save part of the maineavenue domestically, central bank faces
some issues with the management of the foreigrecayrinflow. Because supply management of
foreign currency associated with the mineral reeehas important role in stabilizing aggregate
demand and containing inflationary pressures, ves@olicy must be consistent with fiscal

policy. As for the central bank, a discretionaghtening of monetary policy to reduce inflation

from current high levels to a new, lower steadytestean work but it requires a strong

commitment to price stability and it induces a massrowding out of investment in the private

sector.
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XypaaHryi

Momnron yic Hb Oalranuitn Oasiar, TYYXUd 5JIUiH apBUH WX HOOILTAH OpoH oM. Tyxainbai, 33¢,
QJITHBI aryynamkaapaa mnxuig 3-1 Toornoraox OWy TONTOWH, A3IXUIH XaMTHHH TOM HYYPCHUIN
OpIAyYIbIH HAT 0oyiox TaBaH TONTOWH OOJIOH CTpAaTeTMHH ad XOJ0oraojl OyxXui Hyypc, 39¢,
TOMPHUIH XYI3P, HaWPbIH TOMOOXOH OpJ T'a3pyyATai.

MOHTONBIH SUHH 3aCTUHH OHOOTHITH HOXIOJI OAiIBIT TOBY IYyphABAI VY YYpXaH camOapbiH
econt 2011 onpg spunmxmk 9.5%71 xypcesH Oereen yyn yypxaitn canbap JHbB-uit 20%wuiir
319X 00JIcoH 0a X606 aX axylH calbapblH 3379X XYBb KWIIIC KW Oyypcaap OaiiHa.
OkcnopthiH opyiorbiH - 90 rapyit xyBuir 10 ronm HIp TepnuiiH yyn yypxaH OyT33rA9XYYHUIR
ACKIOPT 333DK Oaiiraa Hb MaHal OPOH HOOIMHH ICKIIOPTOJ TYIATyypiacaH OOJOXBIT XapyyJsK
6aifna. MeH TecBuiiH opnorbiH 49% Hb yyn yypXailH TYYXUH 37uiiH opiorooc Oypax Oaiiraa
OereeJ 1 »AMH 3acar OYXdJIPd rajgaaj IIOKOHJ OPTOMTIHM, dM33T Oailraar xapyyJpk OaifHa.
Bonut xanm 2006-201lonst xooponn 37%wap yanrapcas OaifHa.

MaHaii OpHBI SAMIH 3acar Xe[ee aX axyH, yyJl yypxXalH caj0apT TYIIMTIMNK HUPCIH 0ereen
[aaya 4 Yyl yypxalH canOapT TYIIUITPH XOrKUX TeJeBTIH OaifHa. DHAXYY yyl yypxaiH
canboapT YUIIIICIH UX XOMXKIIHUM XOPOHTe OpyyJIalT, canOapblH eH1ep 6CesIT Hb MOHI0J1 yJIChIH
XOIKWIJ yPT Xyranaanbl TOITBOPTOM 3[UiH 3aCTUIH ©cenTHr Ouil 00NroX, 4agax yy? racsH
acyyJiT XYH OYpUIH COHUPXJIBIT TaTax OaiiHa.

baiiranuiin Oasimar WUXTOU OpHYYABIH 3auiiH 3acart “loyutaHn eBYMH™-UN MIMHXK TAIMITHAT
IIUHXUICOH CyJaJiraaHbl aXIyyl OJOH Oaimar 00ioBY MOHTOJBIH 3UWH 3aCTHHH XYBb[I
®umrep (2011) vapeir Oroy TOAroW TOCHUITH MOHTOJBIH 3JHMIH 3acarT Y3YYJ3X HOJIOOJUTHHT
“ Iuaamuk Epenxuii Too11ooIbIH 3arBap’-aap CyajicaH a)Jiaac eep XHUTICOH KW XapaaxaH
Oaiixryi OaiiHa. XapWH IPIXUWH CaHXYY, DJAUUH 3aCTUHH XSMpaJbiH MOHTONBIH 3IUIH 3acart
y3yymx menmeer Hapanrtysia (2009a, 2009b, 2009c, 20169m0u TysmmaTerc (2009a, 2009b,
2010)Hap cymamkd.

DHAXYY Cyaairaanbl axkjaaap MOHTOIBIH 3IUHH 3acarT opxkK UpxkK Oyl MX XOMKIOHUN XOPOHTUNHH
ypcrajbsiH Heseer Oavramuiin Oasuruith cektop Oyxmit [lIunas Ketincnitn Junamuk CTtoxacTHK
Epenxuii ToHuBspuiH 3arsapaap IMUHXIDXUAT 30puino00. I[IWMHXWIrISHA TOceB, MeHre,
HOOIMIH 66p, eep OOUIOTHII Xapraj3aH Y3COH KalnuOpaluiiH 3arBapbil allWTIacaH 0eree;n
raflaafiblH IIyyJl XOpeHre OpYYyJalThIH IIOK OOJOH IRIIXUIH 3aX 3337 JIIPX OYTIdAdIXYYHUI
YHUWH TIOKBIH Heyeereep »AuiiH 3acart “lomnmaHi eBYMH’-UH IIMHX TAIMIAT Widpu Oaiiraa
ACOXUUT 1IAJITACAH.

CumynsiuiiH HKAITIr3p [IIXO-pIr HAIMATAYYIPX MIOKBIH YPp AYHA OalramuiiH OasiaruitH
CEKTOPBIH YHJIABIPIIAII IIHAITUIH ©0pWIeNT rapy, XyAajlfaanarajarryii CeKTOpbIH HAIWH O0JI0H
axuy OYTIITIPXYYH HAMOTIPH, XOJIOJIMOPUUH ASPAJIT HAIMAITAMK OaliHa. XeaeJIMePHilH 3PIJT
HAMOIJICH?IP  Heell  UIWDKUATHWH  CyBraap  XyAajjaanaragarryid  OyTisradxXyyHui
YHIABIPIDIMUT HAMATAYYIDK, @K YHIIBIPUUH OYTISTADXYYHHM YHIABIPIAN Oaracd, XapuH
3apAJbIH CyBraap OOJMT XaHII YaHTapcHaap XyJajljaanarijar cajOapblH YHIIBIPIdI Oyypd
OaitHa. JIPIXUIH 3aX 3931 A9PX OYTIATIIXYYHUN YHHUMH IIOK Hb JPIPXTIH MOH TOCTIN Xapuy
yinma  y3yymk  Oaifma. Lok yp nayHn Oaiframuitn  Oasstar  Oyxuid  canbGap GoJoH
XyJajagaaaraiarryi caadapyyaa TIHITUHH TAIIT 000X 00 aX YHIIBIpUUH candapT yHaIT

28



Risk Assessment of “Dutch Disease” in Mongolia

000X TeseB Xaparaax OaliHa. DHAXYY IIOKBIH OycaJ] CEKTOPT Y3YYJIIX HOJIee Hb XapbLAHTyH HX
Oaiina. Heell MmMIDKMATHHH CyBraap HAadUMHTUAH Oyypairaac IaiTraajaH TyCc cajaOapbiH
XOI6JIMOPHIH 3PANIT UX XAIMIKIIIIIP HIMIIIAX OO 3apJIblH CyBraap OOAWT XaHII YaHTapcHaap
QX YWIIBIpHIAH canbapbiH YHIIBIpId Oyypy OaiiHa.

TecBuiiH OOMJIOTBHIH SAWIH 3acarT Y3YYJI9X HOJOOUIMHT MIUHXIAXJ, XyAalgaanaraaarryi
canbapT TOCBUHH 3apIlyyJalThil HAIMATAYYJCHI3D SAMWH 3acarT WIYY HX Yp aIurdir Ouit
6onroxoop OaitHa. TecBUITH 3apIyyNlaNThII UMIIOPTHIT AIMKHX Oalyraap XUHCHIIp XaHIIMIH
YyaHrapaJT O0JIOH XyJanaaaiaraar catoapblH YHIABIPIINNHH OyypaiThIr 6aracrax 4ajHa.

3acruiiH Taszap yyJa yypxairaac oOpX HUpAX OpJOTbIH TOIOPXOM XICTHHI  JOTOOIOM
xypumtiyynban TeB OaHk ragaaj BamIOTHIH YPCTAIBIT 30XHCTON yAUpIaX XYHIXOH acyyaanTail
TynrapHa. Xd5pB33 TOB OaHK Trajaaj BaJlOTBIH HOOIHWHI XYPUMTIYYJDK, 3aCTHMH Tazap
3apIiyyniaiTaa JOTOOJl BANIOTaap XUUCHH TOXUOJIOJNI XaHIIMWH YaHTapalT cyiapax OoJoBY
MHQIISIIAAT UX29p X0eperiaex ceper HelMeoeTdH. ['agaan BaMIOTEIH HUWITY YT Hb HUUTIPAITHAT
TOTTBOPKYYJIaxX OOJIOH MH(IAIUNUH JapaMThII HAMATAYYIIIX)A alb AIHH] Hb XY4YTIH HOJIeelex
TYJ BJIOTBIH HOOLUWH OOJJIOTHIT TOCBUWH OOJUIOrOTOM ysIayyiax Hb 3yWTIH. TeB OaHKHaac
OHOOI'MIHH XJPArKYY/DK Oyii MeHreHMil xaryy Oo0/ioro Hb HHGQUIAUMHT OyypyyiDkK, Ham
TOTTBOPTOM TYBIIMH] aBYpax OOJIOBY HOIree TajlaaC XyBHMH CEKTOPBIH XOPOHI® OpPYYJIaJIThIT
[IaxaH raprax ceper HeJeeTdIH IOM.

29



ERI Discussion Paper Series No. 1

1. Introduction

Mongolia is blessed with abundant mineral resourthe country possesses major reserves of 80
different minerals including copper, gold, cokingat iron ore, fluorspar, molybdenum. The
largest income comes from copper, coal and goldalsb has a great potential for more
discoveries as many parts are still not explored.

In October 2009, the Government of Mongolia sigreed agreement on development and
operation of the Oyu Tolgoi deposit with an intémoi@al mining company, owning 34% of the
mine. Oyu Tolgoi deposit is estimated to become 3felargest copper mine in the world
including 24 million tons of copper, 874 tons ofidyjand 5589 tons of silver reserve discovered
during the mine life of 59 yeafsThe mine is expected to start functioning in 2@h&8 contribute
almost one third of the economic growth in comirgang, increasing GDP per person by 60%
from now to 2020.

Besides Oyu Tolgoli, there are other plans for dgval mines of mineral resources which are
already discovered. Tavan Tolgoi coal mine is #@ad largest mining investment in Mongolia
with reserve of 6.5 billion tons of high qualitykiog coal which is equivalent to 8 months of
world consumption of coking coal. Initial estimates/e indicated Tavan Tolgoi will produce 30
million tons of coal annually for the next 30 yearsst of which is coking coal. Its development
is projected to have significant and long-term igtpain the South Gobi region and on the
Mongolian economy.

As expected, the Mongolian economy has relied @enntfining sector and the high prices of
mineral products in the international market foorsamic growth. Real GDP growth is expected
to be an average over 15% a year for the follov@ingpars. It is also expected that there will be
significant growth in economy as the mining boorggers agriculture, construction and service
sector developmefit.In terms of expenditure, GDP will grow dramatigabbecause of the
investments in mining sector, as increasing flownwohing related imports such as plant,
equipment, and fuel. Even though big mining prgestich as Oyu Tolgoi will not come on
stream until 2013, other small mining projects kitely to increase production and exports of
mineral products.

Looking forward, Mongolia faces critical policy dlemges. Indeed, the country is one of the
richest countries in the world in terms of minemddowments, and international prices of
minerals have been at high levels in recent yadmgolian medium and long-term growth
outlook seems favorable, because its large mimesgrves give it the potential to grow rapidly
and raise living standards significantly. Howevieternational experience shows that mineral
reserves do not guarantee prosperity and that femts their exploitation need to be invested
wisely to ensure sustainable growth in the long. rOnce forecasts for the development of
mining sector are realized, the strong medium-teutiook for GDP growth will encourage fiscal
revenues as taxable activity expands in all sectdréshe economy, leading to growth in
expenditures particularly on social welfare.

4 SES NUM and BAEconomics, Development of the Oyg®btopper mine, an assessment of the macroecoraamiequences for Mongolia,
February, 2011

5 USGS Minerals Yearbook Mongolia 2010, Mongoliamistry of mineral resources and energy estimat@aweanTolgoi, 2010

6 National Development and Innovation Committegqmtion of GDP growth, February 2012
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The government is determined to use these revdmuedarge mineral resources for imposing a
credible fiscal discipline. This needs more attmmtas there is a tendency towards pro-cyclical
spending. In the past, the large propensity to wamresof mineral revenues led to pro-cyclical
“boom—bust” policy which economy becomes more depatfrom the world mineral prices
To ensure medium-term fiscal responsibility, Mongeaipproved a Fiscal Responsibility Law and
Medium-term Fiscal Framework in 2010. The Law apates a deficit reduction, impose ceilings
on structural deficits, public expenditure and alledebt and redirect the excess revenues into
the Human Development Fund. Moreover, it is obvithet resource-rich countries have faced
problems ranging from corruption to internal cactfliTherefore, it is recommended that the
Government of Mongolia should learn from other does such as Chile that have managed
mineral wealth successfully.

One of the major concerns during the mining selstmm is that the Bank of Mongolia is likely
to raise interest rates as inflation increases twemperiod. The demand impulse from spending
natural resource revenues may raise inflation. Thas particularly important issue in Mongolia,
because of its already high rate of inflation réaghL4.3% in 2010 and 11.1% in 21 Strong
economic growth and the government’s cash disbueaprogram as well as big pay rises for
public sector workers have all contributed to higftation. Maintaining inflation at an average
level of 15 to 20% in coming years is crucial; ethise huge increases in inflation may lead to a
wage-price spiral as workers demand higher wagesrpensate for the increase in inflation. If
the Bank of Mongolia were to increase its polictera order to prevent high inflation, this may
attract more capital inflows into the Mongolian kieng sector, which would lead to inflationary
credit expansions. Again, the increase in inflatoay also prompt the Bank of Mongolia to
tighten monetary policy even further. The risk bfstwould be a reduction in investment
spending and the associated long run implicationghie economy.

Moreover, there are concerns about the economyaoiy to cope with the requirements of
these ambitious mining projects. It is highlightedt there is a risk of “Dutch Disease” problem
occurring due to the continued expansion of theimgirsector. "Dutch Disease" refers to an
economic condition where a booming mining sectaonmpts structural change within the
economy to progress at a faster rate than whatyatiakers can manage. Corden and Neary
(1982) examined the effects of a mining boom in tvays: the resource movement effect and the
spending effect. The first describes the movemédntobile factors into the mining sector,
bidding up their wages, causing other sectors ttraot. In case of Mongolia, this effect is
maybe small because the mining sector’'s capital labdr are primarily foreign. The second
effect refers to the use of the increased revesine® the spending effect alone is sufficient to
produce Dutch disease effect.

A third effect may occur when the inflow of capitadd the increase in exports associated with
the growth in the mining sector also put upwardspuee on the exchange rate. The combination
of these two impacts makes traditional export gectike agriculture and manufacturing less
competitive in global markets. The end result ist@es like agriculture and manufacturing
contract while the mining sector continues to gmavd thus, the economy becomes much more
dependent on the mining sector for employment, gowent revenue and earning foreign

7 IMF, Staff Report for the 2011 Article IV Consultat and Post-Program Monitoring, March 2011
8 The Bank of Mongolia, Statistical bulletin, Decesni2011
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exchange. Given the long-term cycles that commoglitges exhibit, this situation can prove
disastrous.

It must be stressed that “Dutch Disease” is a meaialg condition. For example policies that
improve the productivity of traditional sectors cdmlp to offset the reduction in their

competitiveness caused by rising input costs anépgreciating exchange rate. Furthermore
policies that enforce the saving of some governmevgnue from the mining sector can help to
mitigate the upward pressure on the exchange radepaovide a source of funds for when

commodity prices fall.

The purpose of this study is to analyze the imp&atining boom on the Mongolian economy by
employing an adjusted multi-sector Dynamic Stodbha&eneral Equilibrium Model under
different fiscal, monetary and reserves policy ceses. The model is ideally suited to analyze
macroeconomic issues in low income countries. Irtiqdar, it features varying degrees of
international capital mobility (an important rolerfpublic capital in production) and imperfect
labor mobility across sectors and other featuresattterizing such countries. Given the features
of the model, we are able to distinguish betweenstiort-term impact of the mineral revenue on
inflation, output and the real exchange rate, ahd medium-to-long term impact on
competitiveness and growth. In addition, based ememt projections of mineral production in
Mongolia, policy choices were investigated in ortteanalyze the impact of the mining sector on
inflation and the exchange rate in short run aredrtthe of different public policies in minimizing
the "Dutch Disease" effects on competitivenessiefedconomy in the medium to long run.

The rest of this paper is organized as follows.@@drall provides to an overview and outlook of
the Mongolian economy. The next chapter describessi@w of literature on the impact of the
Dutch disease on the Mongolian economy as welloasesof the empirical papers that have
applied empirical approaches to evaluate policgatifeness. Chapter IV summarizes the DSGE
model for a small open economy with mining sectGhapter V presents the parameter
calibration. The next section covers the simulaidor the baseline case as well as the some
sensitivity analysis. Finally, Chapter VII conclgdine results from the empirical analyses of the
study.
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2. Overview and Outlook of the Mongolian Economy

2.1. Real Sector

The Mongolian economy has been growing rapidly ual8cb% year on year, for the last 8 years.
Even though the economy was relatively small withRGof US$ 1.3 billion in 2000, it has
increased quickly during the decade and reached US4 billion by the end of 2011. The
country has relatively low living standards withr gapita income of US$ 2,988 in 2011, which is
classified into a lower-middle-income country acting to the World Bank classification by
country income level.

Figure 2-1. Mineral and Non-mineral GDP
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Economic growth which was 8.9% in 2008, slowedlt% in 2009 due to the global economic
downturn. The most suffered sector during the £mgs mineral sector as a result of the copper
price decline starting from 2007 where the scop¢éhefdownturn in mineral GDP growth was
very low and its contribution to GDP has becomeagrinvisible 2007 to 2008 (Figure 2.1).
Growth reached 6.4% in 2010 and 17.3% in 2011, wiscthe highest annual growth ever
accounted for the last 20 years. Mining sector gjnowas 3.6% and 8.7% respectively in the
years mentioned above. Increases in the wholesaleet&iling, construction, transportation
sectors and net tax on products from import of mihequipment had a significant impact on the
growth.

Figure 2-2. Real GDP growth components
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The agriculture sector showed signs of stabilityirduthe crisis where the growth of the sector
was 2% in 2009. However, it has decreased by 1662010 because of the natural disaster

“Zhud” and it has recovered by 0.3% in 2011 (FigRr2). The agricultural sector’s contribution
to the growth is becoming comparably less yeardary
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The manufacturing sector increased by 6.1% in 2Q60% in 2011, with growth in the metal
ore sector having a positive impact. The constouctector experienced a boom from 2005 to
2008, fuelled by the increased demand for housds the improved availability of mortgage
financing for citizens. The construction sector waen hit hardly by the economic downturn in
2009 (-34%) and started to grow again rapidly Wido growth in 2010 and 14% in 2011.

With recovery in the agricultural sector, coupledimservices sector activity and strong growth
in construction associated with the rapidly expagdnining industry, the economy is likely to
face a boom in 2012-14. Real GDP growth is expetielde around 15% year-on-year for the
next 3 years.

In terms of expenditure, it is also expected thBXPGwill grow dramatically as a result of the

investments made in the mining sector such as miretated equipment, plant, and fuel in the
next few years. Even though big mining projectshsas Oyu Tolgoi will not come on stream

until 2013, other small mining projects are likébyincrease the country’s production and export.
Furthermore, this positive trend in the mining seetill provide further growth in demand as tax

income from the sector supports government experedif particularly on social welfare, so as
the consumption.

2.2.Mineral Sector

Mongolia is a country with vast natural resourced & heavily dependent on their extraction.
According to the USGS(2009), the most important minerals in Mongolia &ne following:
nonferrous metals: copper, gold, lead, zinc; fesrmetals: iron; energy minerals: uranium and
coal; and other minerals: metallurgical coke andrpar.

As of 2011, total mineral exports were equivalenabout 40% of GDP. The total export revenue
grew on average by 30% per year for the last faary. The top seven mineral commodity
exports constitute 91% of total export revenue20a1; therefore it clearly shows Mongolia’s
dependence on the extraction of natural resoulidesiwo main export commaodities, copper and
coal currently compose 66% of total export earniffggure 2.5). The prices of these minerals
were at high levels during this period. Also, Molhgo mineral exports increased as the demand
of China due to strong economic growth.

Like other countries dependent on the mining sed¢t@m Mongolian current account balance is
vulnerable to the price change of mining produatsiramatic decline in commodity prices and a
sharp drop in external demand due to the globalntianm of 2008 and 2009 were significant
external shocks to Mongolian economy. In 2010 adtl12 Mongolian economy benefited from
high global prices for some mineral commoditieshsas copper coal and gold, external demand
for coal and iron ore.

® United States Geological Survey
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Figure 2-3. Share of Commodities to Expor Figure 2-4. Commodity Price Indices
(2011) (2005=100%)
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The mining industry in Mongolia is expected to gramd develop in the near future, not only
because of reserves but also because of its prigximiand trade with China, which is expected
to sustain its growing demand for mineral commeditin 2011, some metal projects were in the
pre-feasibility or feasibility stage for producticof copper, gold, molybdenum, silver, and

uranium. Several of these projects were expectebet@ommissioned by sometime in 2013,
including Oyu Tolgoi. Although mining investment Mongolia have been directed primarily

towards coal, copper, and gold, the country also dignificant industrial mineral deposits that

could be developed more quickly as means for k&Btinear-term economic stimulus, provided

that there is sufficient transportation infrastruet

Figure 2-5. Export shares by countries Figure 2-6Import shares by countries
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Mongolia faces challenges to develop the miningase@esponsibility, not only in terms of the
environment and industry practices, but also ecaocaliy in order to avoid a widening trade
deficit and high inflation which could result fromapid economic growth. Also it will be
important to consider Chinese mineral policy anderal needs. Since 92% of total exports are
currently going to China, its policies will greatlyfluence Mongolian ability to process minerals
efficiently.

2.3. External Sector

Mongolia is a land-locked country, bordering Russm China, where distances are huge and
transport costs are high. These two factors makegdian produced goods expensive and
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uncompetitive in the international market. Chinas Haecome its biggest trading partner,
accounting for 92% of exports and 31% of importsleviRussia accounted for only 24% of
imports in 2011. China imports raw primary goodd arports manufactured goods to Mongolia,
causing Mongolian producers to operate in direatpetition with Chinese manufacturers.

Figure 2-7. Goods trade balance
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Exports are expected to remain strong in 2012414ine with robust external demand, notably
from China, and high global prices for metals armalc However, there is a high risk for

Mongolian economy suffering from any sharp downtirnChinese economic growth. Import

demand is growing strongly and will continue to sieong in the next two years as domestic
demand picks up. Moreover, investments linked ® @yu Tolgoi, as well as other mining

operations create a large demand for imports, ttage deficit is likely increase and it will be

financed by foreign investment into the mining sect

Figure 2-8. Real Effective Exchange Rate and Ternaf Trade
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The real effective exchange rate has been appregisince 2003, except the period of economic
downturn. Export price index increase due to thghtprices of world mineral products while
import price index growth is relatively slow. Agesult terms of trade is increasing.

Mongolia’s improving terms of trade which induceardign investors to invest in Mongolia,

attracted foreign direct investment (FDI) and FDtreased rapidly for the past few years.
Between 2004 and 2011, net direct investment nase £JS$ 131.5 million, which is equivalent

to 6.2% of GDP, to US$ 3,202 million (17% of GDP).
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Figure 2-9. Capital and Financial account
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However, the flow of FDI is mostly related to extion and start-up costs in big strategic
mineral deposits of copper, gold and coal with $medle inflows to the service sector.
Therefore, the FDI inflow into the country has bdeghly concentrated towards the mining
sector, particularly 80% of FDI in 2011. In ordey tlecrease the country’s reliance on
commodities, more FDI is required in other sectdrthe economy.

2.4. Monetary and Exchange Rate Policy

Monetary policy executed by the Bank of MongoliakB aims to maintain the stability of the
Mongolian national currency, the togrog. In recgsars, the BoM has also gradually started to
target price stability. The BoM announces the totee band of CPI inflation for every year in
State monetary policy guidelines with a targetiogke digit inflation. The nominal exchange rate
should be kept flexible and reflect a market forEkis all indicates the starting preparations for
shifting from monetary aggregate targeting to aflation targeting regime. The BoM is
operationally independent from the government.

Monetary policy taken by the BoM in 2009 has lirdifgolicy space in mitigating adverse effects
of the current economic crisis. Timely decisiond ameasures prevented the crisis from deeply
affecting the economy. In order to protect the dstic currency against destabilization and to
restore confidence in the togrog, the BoM raisedpiblicy rate to 14% from 9.75% at the
beginning of 2009.

Starting from 2011, strong signs of overheatingdmegrhe BoM moved to tighten monetary
policy numerous times, including three separatecges of its interest rate from 11% to 12.5%.
It also increased the required reserve ratio byegnt points to reach 11% in 2011. These
measures have been welcome but are not consideoedleto prevent the increasing inflationary
pressures expected in coming years.
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Figure 2-10. Annual Inflation rate Figure 2-11. Pticy rate and CBBR
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Mongolia has a bright economic future as it corgmto develop its vast mineral resources. In the
near term, however, there are substantial risksh& economic outlook with the economy
overheating. Inflation is already high and risingtiier, which is likely to have a heavy burden on
the poor and erode the ability of Mongolian privagector to operate effectively. These
heightened domestic risks of macroeconomic instgbdome at a time when the global
economic outlook is worsening. In order to prevesth high and/or rising inflation and to lessen
the known vulnerabilities, tight monetary policynst sufficient. Fiscal policy should also be
considered.

2.5. Fiscal Policy

In October 2009, the Government of Mongolia (GoMjned an Investment Agreement with
lvanhoe Mines, OT LLC and Rio Tinto PLC definingetfiscal and regulatory environment of the
Oyu Tolgoi project. The GoM owns 34% of total eguif OT LLC with the option to increase

their shareholding by a further 16% after 30 years.

The GoM has a history of weak fiscal discipline asfthnges in mineral prices have severe
impacts on fiscal account. For the past few ydhescurrent fiscal account was running surpluses
because of high commodity prices in world marketerg one third of the government revenue
was collected in the form of the windfall tax orpper and gold mining. The large propensity to
consume the mineral sector revenues lead to destadpipro-cyclical “boom—bust” policies that
were dependent on the world mineral prices. To nsumedium-term fiscal responsibility,
Mongolia approved a Fiscal Responsibility Law anddmm-term Fiscal Framework in 2010.
These steps were meant to anticipate a deficitcteay impose ceilings on structural deficits,
public expenditure and overall debt and redirect txcess revenues into the Human
Development Fund.

The key policy challenge for the GoM is to use theye mineral resources for imposing a
credible fiscal discipline and improving the sogafety net in order to shift the country toward
more stable growth path.

Mongolian politics and social patterns in the perad resource booms have significant influence
on the development of Mongolia.With the currentimgnboom, as the potential for rents is rising
dramatically, corruption is also becoming a mongci@l issue. Mongolia has consistently ranked
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highly in worldwide surveys of corruption and itfeets can be observed at all levels of society
and government (Rossabi).

Figure 2-12. Fiscal Revenue and Expenditure
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The governance of Mongolia has been deterioratugy the last decade (Altantsetseg)and it has
become evident that the country’'s economic andnfiied policies are ineffective and are not
being implemented coherently. According to the @agbvernance indicatorby the World Bahk
the level of government effectiveness of Mongobkacloser to the countries recognized as
struggling with the ‘curse’ of resource wealth, nth&éo countries that have succeeded in
developing strong economic growth with good ecomomsiructure reforms. Moreover, the
government of Mongolia is running a pro-cyclicascil policy in recent years, distributing
revenue from mining sector as cash to all citizehgh was to fulfill populist election pledges
that were promised by major parties. And this dicash distribution system highlights economic
development in Mongolia is strongly interrelatedhnpolitical and institutional factors.The level
of political stability and absence of violence iroMjolia is relatively high compared to that of
the other ‘cursed’ model countries. However, inerdgcyears, this stability has been declining
sharply due to boom in mining sector and primamycedity export.

orld Bank (2011) World Governance Indicator 19982, Mongoliahttp://info.worldbank.org/governance/wgi/sc_chasp.a
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3. Review of the Literature

There have been numerous studies associated wittDiltch Disease” and “Natural Recourse
Curse”. In this research proposal, we highlight sdmy findings of the literature by focusing on
the effects of “Dutch disease” on the economy. lkmhore, we briefly have reviewed the
possible explanations of the general theory or thgmis, as well as some of the empirical papers
that have examined these hypotheses. Finallypangthe previous literature is discussed.

The “natural resource curse” hypothesis is basethembservation that resource-rich economies
grow slower, on average, than resource-poor eca®rfior example, Sachs and Warner (1995)
report a robust negative relationship between @@P growth per capita and the ratio of
resource exports to GDP in a sample of 97 devetppiuntries during the period 1970-1989.

One possible explanation for the natural resoutgsecis that resource wealth tends to raise a
fight over existing resources, which in turn le&@goor institutional quality and lower economic
growth. Hausmann and Rigobon (2003) argue thatpteeence of common-pool problems or
uncertainty related to property rights over thewse income leads to inefficiencies in the use of
existing resources, which can generate lower gro%éia-i-Martin and Subramanian (2003) call
this the “institutional impact of natural resour¢esnd find empirical evidence that some natural
resources (in particular, oil and minerals) exemlaust negative and nonlinear impact on growth
via their harmful impact on institutional qualityy a similar study, Isham et al. (2005) find that
countries that export fuels, minerals, plantatioops, and coffee or cocoa do worse across an
array of governance indicators, even when contgllfor other potential determinants of
governance.

A second explanation for the natural resource cisréfeat resource rents tend to be volatile. This
volatility arises in part from the fact that naturasources typically have a low price elasticity o
supply. Volatility, in turn, has been shown to legatively correlated with growth (Ramey and
Ramey(1995)) and investment (Aizenman and Marid®@))p including investment in education
(Flug, Spilimbergo, and Wachtenheim(1998)). Hausmand Rigobon (2003) argue that the
main reason for this negative effect is the existenf financial market imperfections, as a result
of which, volatility leads to a higher cost of ciaphi lower investment, and lower welfare.

A third explanation of the resource curse, whiclhes hypothesis commonly known as “Dutch
Disease”. Going back to Corden (1982) and Cordeth Heary(1984), the Dutch Disease
hypothesis is briefly summarized as the notion #maéxogenous increase in resource prices or in
resource output results in real exchange rate apgpi@ and a decline in the manufacturing
sector. Under certain conditions, which we will ciése below, this can lead to lower growth in
the long-run.

The predictions of the “Dutch Disease” model follogy Corden and Neary (1984), distinguishes
between aesource movement effect and aspending effect. Corden and Neary (1984) refer to this
fall in manufacturing output as “direct de-indualidation.” While the price of manufacturing
goods does not change, because it is determine@ddbthe decline in services output leads to
excess demand for services and therefore to anaserin the price of services. The result is an
increase in the price of non-tradable relative remable, inducing an appreciation of the real
exchange rate.
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While the resource movement effect is unlikely ® important in developing countries, the
spending effect is likely to be important. The r@®@ movement effect only occurs if factors are
sufficiently mobile between the mining and non-magpisectors, which is unlikely in Mongolia
given that the mining sector employs relatively fearkers and labor mobility is low in general.
However, the spending effect happens regardlessether the mining sector employs any labor
at all. The spending effect occurs simply becaugbken oil prices generate higher wages and/or
profits in the mining sector, thus raising aggregémand in the economy.

One reason why de-industrialization may lead toelowrowth is that it implies increased
volatility. As Hausmann and Rigobon (2003) point,dbe smaller the manufacturing sector, the
more difficult it is for the economy to absorb skeclf the manufacturing sector disappears
forever, the service sector will be the only sigriht employer, and all shocks will have to be
absorbed by expenditure switching and increasedhpleyment, implying increased volatility.
As argued above, this implies lower growth as lasdinancial markets are imperfect. However,
it does not explain why growth would be permanentyer. That is, why could the
manufacturing sector not is rebuilt during timesasé commodity prices?

The empirical evidence to support the interactietwieen additional foreign inflows and Dutch

disease effects has not been definitive. Therestudies like IMF (2005) that have reported on
the absence of Dutch disease effects for five cms{Ghana, Ethiopia, Mozambique, Tanzania
and Uganda) that experienced foreign exchangewsflinrough aid surges. Years in which aid
inflows surged were associated with depreciatiomst @ppreciations) of the real effective

exchange rate. A similar result in Li and Rowe (20€onfirms a strong negative and significant
relationship between aid inflows into Tanzania aedl effective exchange rate (REER). An

earlier study by Nyoni (1998) during 1967-93 alsarfd the same results whereby aid inflows
were associated with real exchange rate deprecjatlbof which contrast the predictions of the

Dutch disease model.

There are also a number of country case studigs N&lawi and Sri Lanka) where aid inflows
have been associated with real exchange rate apioes. The study by Rajan and Subramanian
(2008) provide evidence of a systematic adversecefdf foreign aid on competitiveness of
exports for 33 sampled countries over the 1980sl&ncbuntries for the 1990s. A one percentage
point increase in the ratio of aid to GDP is royghksociated with a four percentage point
overvaluation of the exchange rate. Regressiomatts from a sample of 73 aielceiving
countries for the period 1981-2000 in a study bgllano et al (2009), indicate a strong negative
relationship between the level of manufactured etspand the scale of aid, which is consistent
with the theoretical Dutch disease model. The stoylyrati et al. (2003) shows that a doubling
of aid might lead to an appreciation of the realh@nge rate of four percent in the short term and
up to 30 percent over a decade. Other economk&tsAldlam (2005) and Gupta et al. (2006) find
no strong relationship between the amount of aidumtry receives and its real exchange rate.

The above literature review indicates that a numiiesstudies have examined the “Dutch
Disease” effects on economies that have abundamiraharesources. However, hardly any
research has been carried out for Mongolian econd@myexception is Fisher et al. (2011) study
that evaluates the impact of the Oyu Tolgoi proatthe Mongolian economy using a dynamic
CGE model. The results suggest that the developofehe mine will have significant and long-
term positive effects on the Mongolian economy, leghmon-mining tradable sectors will
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experience reduced competitiveness from an appiregiseal exchange rate and higher labor
cost. The paper also examined two alternative smeneegarding the use of fiscal revenues from
Oyu Tolgoi. In the wealth accumulation scenari@ #uthors found that accruing fiscal revenues
in a sovereign wealth fund would mitigate the impaicOyu Tolgoi on the real exchange rate
and the international competiveness of the nonirgitiadable sector. Conversely, a policy of
distributing the fiscal revenues from Oyu Tolgaiedily to private households would exacerbate
the appreciation in the real exchange rate andatiseciated structural adjustment pressures.
These results clearly show that responsible fipcdicy can help to reduce the risk of Dutch
disease in the Mongolian economy.

There have been some studies associated with ghactnof the global financial and economic
crisis on the Mongolian economy. Narantuya et 2000a, 2009b, 2009c, 2010) evaluated the
impact of the global financial and economic crisis the Mongolian economy for the four
consequent quarters of 2009 and assessed theoktate economy for every quarter in order to
see how the impacts were progressing. They condltigd the impact of the global financial and
economic crisis was significant, especially in thi@ing sector that is dependent on the dynamics
of world commodity markets. Tuvshintugs (2009a, 28®010) reveals that the global financial
crises did not have a deep and direct impact oviiregolian financial system as the Mongolian
economy is not deeply interconnected to the wardricial system. According to their findings,
Mongolia’'s major trading partners were hit by thesis and as a result, the demand for
Mongolian export goods decreased and amount ofttamee from foreign countries fell
dramatically. The author highlighted Mongolia’s lieasing dependence on primary goods
exports made the country vulnerable to externatlshat the onset of the crisis.

Yoshimi (2011) examined the recent conditions ofnigldian economy with this theoretical
insight and compared it with the case of other ues® rich economies. She demonstrated the
institutional and political implications of the nig boom in Mongolia in accordance with new
variants of the ‘resource curse’ theory and thathbgovernance and political stability are
displaying clear negative effects. The paper cateduthat Mongolia’s newly exploited mineral
wealth is in the process being transformed fronteading for development into a curse.

To our best knowledge, a DSGE model has not bephedpto assessing the risks of “Dutch
disease” in Mongolia due to a mining boom and etgEeenassive capital inflow. Given the
shortcomings in the existing literature, this stutges this approach to analyze the possible
impacts of “Dutch disease” on the Mongolian econokgrsions of the model employed in this
research have already been used to assess copatifies aid scaling up scenarios, under the
project “Gleneagles aid scale-up scenarios” in maountry cases. The IMF (2008a, 2008b, 2009
and 2010) conducted research to provide macroedenassessments of these scenarios for
several African countries.
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4. A Small Open Economy Model

In this section we briefly present a small-openaiyit stochastic microfounded New Keynesian
model with a natural resource sector developederg®t al. (2009, 2010, 2011). The model will
be employed in order to construct scenarios thathedp policy makers to understand the short
and medium-term issues associated with massivaatapilow. The model considers a small
open economy with three goods: a natural resouocel,ga tradable good and a non-tradable
good. The economy consists of the following agemis: types of households, some participating
in asset markets and others not; natural resourgguping firms, tradable and non-tradable
goods producers; a central bank; and a government.

4.1. Households

The model considers two types of households aampgbell and Mankiw (1989) and in Mankiw
(2000) Gavers with a fractions of all households aniaand-to-mouth households *, denoted with
(d) and 6) superscripts respectively) and each has the game of utility function and a
different budget constraint. A representative hboge derives utility from consumption basket

(Ctj) and the real money balandkég(/Pt), and disutility from working hoursh{):

L 1-0

b-1 h’(h)

1+ @)

;(ﬁ")t ?10 [a(c‘) Fa-a(/p) T

WhereB’ € (0,1) is the subjective discount factg?, > 0 is inverse of the Frisch elasticity of
labor supplyg is the inverses of the elasticity of intertempaabstitution for consumptici’ is
the preference weight on leisure for househicid[d, s]. a € (0, 1)is the share of consumption in
the utilityb > 0 is the elasticity of intratemporal substitutioatlween consumption and real
money balance.

Both real and nominal variables in the model a@wvyng around an exogenous deterministic
growth @) induced by economy-wide productivify which is the same across the sectors. To
solve the model, we need to make variables statydoy having all domestic nominal variables
deflated by the domestic comsumer price incP.}, (foreign nominal variables deflated by the
foreign CPI P;), and having all trend stationary variables diditby their deterministic trend).

The utility function with normalized variables (&tationary tems), denoted by lower case letters,
is the following.

b \17e

_— b-1 1 b-1 h] h

" Hand-to-mouth households are sometimes calledsagars, liquidity-constrained, rule-of-thumb consusn or static optimizers while savers
are called dynamic optimizers.

12 The labor productivity leveli, grows at the constant factgiso thatH, = gH,_,. The productive of labor that are used in the petion of the
traded and non-traded goods corresponid,.td andH,hY, respectively.
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Wherect' = C’/Ht is that households’ consumption in stationary amf] M’/Pth is real
money balance in stationary termfs.

A representative household must efficiently allecabnsumption expenditure among different
goods as composite consumptiath)(consists of the non-tradable go(m[N ) and the tradable
good(c;") combined into a CES basket:

= [ﬁ%(cth)yT_l +(1- ﬁ)%(cg'T)yT_l " 3)

wherej = [d,s] andy € (0,1) denotes the intratemporal elasticity of substtyty indicates
the degree of preferences of non-tradables in ¢copsan. The non-tradable goods are produced
by a continuum of monopolistically competitive fismindexed byi € [0,1]. Aggregating all
consumption of non-tradable goods yields:

o =| [y Tl @

where# is the elasticity of substitution between diffar@airs of non-tradable goods. The CES
consumption basket implies that the consumptiorceprindex for a unit of composite
consumption is:

= [9(PY)Y + (1 — 9) (P | 5)

whereP! and Pl are the nominal prices for non-tradable and tredgbods. The relative price
of non-tradable goods to the CPl is:

pi' =P/P, (6)
The law of one price holds for the tradable goart®, so

Pl = &P and €, = E,P} /P, (7)

®The terrr(ﬁf)‘HL was omitted from the utility function sinég is exogenous and does not represent a contralblari
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whereé&; is the nominal exchange rate in units of domestitency per dollarP; is the foreign
CPlin dollars, and; is the CPI based real exchange rate.

Each household supplies differentiated labor sesvito the two production sectors, namely

tradable (h/") and non-tradable sector@/"). The total labor,0 < k] < 1, supplied by
households is:

n
1+ 1 1+7 m

o= |87 4 (1= &) H(RT) 8

wheres € (0,1) is the steady-state share of labor in the noratiedgoods sectdf." )in total

employment I(z{). The elasticity of substitution between sectsrg > 0, which affects the labor
mobility between the two sectors and allows intet@®l wage differentials.

The real and stationary wage index. & W,/P.H;) is

wp = [ + (1 - )W) (©)

wherew! = W /P.H, andw) = W} /P.H, are the aggregate wage index, or the unit obst
sales to the tradable and non-tradable sectors.

It is assumed thaavers or dynamic optimizers are the sole owners of firms, and they receive the
after-tax nominal profits from the non-tradable deector @) and from the tradable good
sector Pf) and total nominal labor earning®/;h¢ = WNhEN + W hZT). In addition, only
savers have access to financial and capital marketthey can allocate their disposable income
to various forms of assets including nominal morydings &), domestic government
nominal bonds %), which pay a “gross” nominal interest raig£ 1 + r,), and foreign assets
(BZ*) that pays a “gross” nominal international intéreate ¢;) and subject to portfolio
adjustment costs”'). Thus, their budget constraint can be writtenominal terms as:

1+ 1 )PCE+ ME+ BE + B + PN =
(10)
=1 -t )W,he + M&, +i,_B&, + Ei;_BE, + OF + OF + E.RME* + TRE

Dividing both sides by, P, and manipulating, we obtain the budget constiaimormalized (in
real and stationary) terms:

1+ 1)cd + md + bd + €,bF + P} =

d . d
m;_ i,_1b b
Sk 1+eti*—g";r*1+17tT+HéV+etrmd*+trtd

=(1- hd +—
( Tp)Wehf oTT, oT,
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RMI g _cf 4 _ M
1] Ct = T mt =
H¢Pt Hg PtHt

— Btd * Béi* d — TRg
)bt = - !bt = % |trt = 5
PtH¢ P;H¢ H¢P¢

Pr = PI/H.P, =§et(bt* —bd*)zand all are de-trended and in real tetfhhs* and r, are

foreign and domestic inflation respectivety.andr, are the consumption and labor tax ratg.
is government transfers aneh®* is remittance received from abroad (in normalitegchs).

N @Itv T @Z dx*
wherell)! = ——II; = ——, rm%** =
H¢Pyt H¢Pyt

Dynamic optimizers’ problem is to maximize the itjilfunction (2) subject to the budget
constraint (11) and the first order conditions @resented in the Appendix.

The hand-to-mouth households have the same utility functional form as saverélinand (2) and
both ¢; andh; are take the form as in (3) and (8) respectivEéty.capture the short planning
horizon in their economic decisions, the hand-tasthohouseholds solve an intratemporal
optimization problem, subject to the budget comstr@ normalized tems):

mS
A +1)cs +ms = (1 —t)whs + g;‘l

+ e,rmS* + trf (12)
t

Since the only assets that the hand-to-mouth hold®lcan hold is money, their subjective
discount factor set to zer@{ = 0) to avoid that these consumers could smooth copgamby
changing their money holdings. A relatively lardgeue of hand-to-mouth households in the sum
of all households is an important feature for lawwame countries because most people do not
participate in the financial and asset markets. filse order conditions of this static problem are
shown in the Appendix.

4.2. Production Sectors

The economy is divided into three sectors: nattgaburce, tradable, and non-tradable sectors.
Modeling these sectors and assuming the factor lityobetween them, is essential to analyzing
the impacts of “Dutch disease”.

Natural Resource SectorA single natural resource exporting firm operatesai perfectly
competive market and only uses capitg!’] to produce natural resource outp@f!j under the
assumed constant total factor productivil{'], so this sector uses the following technology:

QY = AV (KX D™ (13)

can be also transformed into stationary terms tiglatig by both sides b¥f;. Then,

QY Ky Heq\™
t t—1 t— -
a =g = A (H—T) = AM (kL) ™ (g) ™M = aM (ki) (14)

4 Following Schmitt-Grohe and Uribe (2003), acquirforeign assets is subject to a portfolio adjusineest,?; = zﬂ(b?* — b%)? , whereb®*

denotes its steady-state value. The paramggerverns the degree of capital account opennessnWis very large, the capital account for the
private sector is almost closed as in low-incomentdes.
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where g = QY /H,, kM, =KM,/H,_, and a™ = AM(g)~* is a constant productivity
parameter for the resource seclbe coefficientsa,, indicates the production shares of
capital.Also, as resource production is capitatnstve, labor is excluded from natural resource
production for simplicity.

The capital in the resource sector evolves accgriirihe law of motion,
KM = (1 - 8Ky + 1Y (15)

which can be written as

Ht+1> < KtM > Ktﬂzl (4‘4)
=1-6 +1—=; 16
( Hy J\Hyiq (1= 8w) H, ' \H, (16)

which is equivalent to the following normalizedrter
gk = (1= &,kM, +iM; a7

where this sector’'s capitak)() is accumulated through investment§)(and subject to a
depreciation ratedg,). The investmenti}! = ¢,i}) in this sector is assumed to be exogenous,
which is approximated by foreign direct investm@abDl). i; is percent deviation af from its
steady state and denominated in foreign currenolvig according to the stochastic process.

- o di
lt = Praile-1 T u[ l (18)

where psq; € (0,1) is the autocorrelation coefficient, am({diare uncorrelated and normally
distributed innovations with zero mean and a stethdaviation ofo7;.

The the resource sector’s after-tax net real grafitdollars is

" = (1 — ty)py *Qéw =1 -1y (P */P*)qé” (19)

wherepM*qM denotes total sales revenue in terms of foreigreoay relative to the foreign price
(P*) and royalties 1) imposed by the government based on productiomtgua he world
commodity price in dollarsP*) is treated as exogenous as it is assumed thatainetry’s
natural resource output is relatively small, anel thsource firm is a price taker in the relevant
world commodity market.

The evolution of the foreign commaodity price in pemtage deviations from its steady st#é*}
is given by the following stochastic process.

P = poupiy + ulM (20)

since there is no profit maximization in the natuesource sector, equation 19 simply defines fteg-gax profit of the sector. This profit
equals the output value minus royalty paymenthéagovernment. In contrast to the other sectométeral resource sector does not employ any
labor, so there are no wage payments to subtraatdition, investment decisions are exogenout)ese is no need to subtract investment either.
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where p, ), € (0,1)is the autocorrelation coefficient, arufM are uncorrelated and normally
distributed innovations with zero mean and a stahdaviation ofo},.

Tradable Goods Sectoin this sector, the tradable good is a manufactgoeti. Again, tradable
goods producers operate in a perfectly competitiaeket. A representative firm produces its
tradable goods using private capitaltj, labor @), and public capitalk’). The production
function is given by:

Q = AT (Ki_ )" T (Hch{)*r (k) (21)
which can be also transformed into stationary tdmgndividing by both sides bi;. Then
iy = AT (kjp_1) 70T (hip) T (k)% (22)

The coefficientsr; anda, indicate the production shares of labor and putdigital*°H.is the
level of Hicks-neutral labor productivity, which ays at the constant rate @f and the
productivity (A7) is subject to learning-by-doing externalitiespeleding on the history of the
previous sectoral outputs:

log AT = pur log Af_; +dlog qjp_, (23)

where p,r € (0,1)is the autocorrelation coefficientadhd> Ois persistent productivity effect
caused by deviations of traded sector output fr@md in order to capture the fact that a decline
in the traded sector will impose an economic chedugh lost total-factor productivity in this
sectort’

Private capital K1) is accumulated through investment$)(and subject to a depreciation rate

T 2
(L— 1) ) as in Christiano et al. (2005).

(67) and investment adjustment cost (= = oL
it-1

2
Thus, the law of motion for capital is:

K 17 g
Kf = (1= 8Ky + [1 = Wil = (1= 6n)KE_ +|1- 7<g,— - 1) ] @Y
it-1
which can be written as in (16) and (17)
kr [ iF 2
gkl = (1 =6kl + |1 - %(_T” — 1) ] il (25)
Lit—1

wherek!,_, = KI_,/H,,il, = I’./H, andk is the investment adjustment cost parameter.

The representative firm chooses labor, investmewt @apital to maximize the followingnet
present-value profit weighted by savers’ utilitypfact to equations (22) and (25):

16 seeBaxter and King (1993) and Kamps (2004) for moferimation.
17 See Matsuyama (1992) ,Krugman (1987), Rodrik (2008), Adam and Bevan (2006) and Torvik (2001) for more explanations.
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A E, Zﬁtld(l T )L (26)
it l.t l.t

wherell, = e,ql, —wlhl, — il — - €,(q}, — q7) is the profit of the representative firg‘A¢ is

the discount factor of the profifandz, is the effective tax rate on corporate profitsaptures
the distorting factors in low-income countries the&courage firms from investing and hiring to
achieve a higher level of production. This distottis offset in the aggregate, as the amount
L - €.qFis restricted to each firmpis multiplied by the real exchange ratein the profit due to
the law of one price. Berg et al. (2010) argueg thavas meant to capture a broad set of
institutional features that keep poor countriesrfiavesting at the high rates that migh otherwise
be justified by the low stocks of private capital. this way, we match the observed low
investment shares in many low-income countriesaddition, this simplifies the steady state
analysis by ensuring that distortions are zeroteady state. The first-order conditions are
presented in the Appendix.

The after-tax profit for the tradable goods seor

1
nl'=1-1,) f nkdi (27)
0

Non-tradable Goods Sectorin this sector, non-tradable goods producers opetatider
monopolistic competition. There is a continuim ofls indexed byi € [0,1] and each firm
produces an intermediate good that is differentnftbat of other firms. The final good§X)

production technology is:

o[l

A final goods firm maximizes the following profitifiction:

1
profits = PNQY —f PN QNdi (29)
0

subject to the production technology in (28) dmd tesult in the first order condition of

6-
T
Py l] o al onen (30)

which simplifies to a demand function for good proeld by firni:

18 it is stochastic and related to the savers’ marginal utility of consumption since they own the firms
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Qff = QY (P /PNM)7® (31)
which can be written in the following normalizedrte
aie = af (i /) ~° (32)

where qY is demand for good produced by firin pY = PY/P., p¥ = PN /P, are relative
prices.Putting this demand for gobhto the bundler function gives:

o
6-1

j @y di] (33)

0
6-1 -1
6

1
oy = f (QN(PY/PVY ) di| = qp
0

which can be written as
1

j (pyi-o di]l_g (34)

P =

Each firm {) produces non-tradable goods using the follovaraguction function:
Qff = AV(KE_)' "N (HRD ™ (k1) (35)
which can be also transformed into stationary teemm (21) and (22):
iy = AN (el )N (R (e ) %6 (36)

The coefficientsa, indicates the production shares of labor , while denotes the share of
public capital used in productiotl! is a constant productivity parameter. Private tedyik.y
evolves by the law of motion like in the tradabteds sector.

ky [ iN 2
1—7N(_N‘t — 1> ]ig (37)

Lit—1

gkfy = (1 — Sp)kf{_1 +

The maximization problem of the monopolist correst®to choosing the price level?), the
amount of labor KY), capital %), and investmenti¥) in order to maximize the following
discounted profit subject to the production funeti@6), demand constraint (32), and the law
motion for capital (37):

N WL (39)
whie ik t=0
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where M} = [piiqff — Y1 —wi'hiy — it —dpliaf — v — (0 qf —¥/")] is the profit of the

N 2
representative firm. Each firm faces price adjustimmstsy}y = 5(% — 1) pNgN and YN

2 \Tj 4

N N

corresponds t¥;} with pl} = p». Also, ! = Pp,f, = pthnt is the inflation rate for non-tradables
t—-1 t—-1

with the steady-state value representedrpyThese costs are a variant of those proposed by

Rotemberg (1982), as they allow for indexation tstpvalues of inflation. The first-order

conditions are presented in the Appendix.

The after-tax profit of the non-tradable goods cerst:

1
nm¥=>01- )f N di
t k 0 it (39)

4.3. The Public Sector
The government’s budget constraint in real ternggvsn by:

b,_ ag_
taxt + (bt - L) - <dtG - : 1) + EtAid* ==
g g

) b wfi (40)
= Piggt +try + (i-1 — 1) _g; + € <Wft* - 1)
t

gm*

where the left-hand side represents the governsieetienue that includes total government
receipts fax,), the change in total government delgt £ b + b¢?), which is held by household
(bf) and by the central bank{®), the change in government deposits at the demdrsk d¢),
and foreign aid4id*) in local currency. The right-hand side represgotgernment spending and
includes government purchaseg)( transfers to both households], interest payments on

government debt((,_, — 1) gb—g) held by consumers and the change in the sovereggith fund
Tt
wf).

Total government receiptgdx;) include taxes on labor income,}, corporate profits ),
consumptiont,), royalties ¢,,p¥*q¥), dividends from resource productiati®™I1]™*), and the

interest earned from the sovereign wealth f&ﬁé%):

tax, = typMq¥ + tyweh, + T, (TN + O7) + taxM (41)

@ -Dwfi,
grc*

where tax) = ¢, [TMpé"’*q{V’ + divM M + ] is the total resource revenues collected

by the government.

Total government purchases is a CES basket thadies tradable and non-tradable goods,
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g = [y + - | 42)

where v denotes the degree of home-bias in governmenthpses. The relative price of
government purchases to the CPl is

1

pf=v MO +A-v) ()] (43)

Finally, total government purchaseg;) consist of expenditures on government consumption
(gf) and government investme(y! ). Therefore, public capitalkf) is accumulated through
effective government investmenglj with the historical government investment efficg (c)

and subject to a depreciation radg)(

ki = (1—8a)ki s + £gi (44)

~1 1
wherelog% =& logg;—;1 and¢ governs the severity of absorptive capacity cairsts-*When

=1
logg—ﬁ> 0, meaning the expenditure on government investnerdbove steady statgy’(,

~1
0<é&<1. Iflog%<0,then§=0.

Fiscal Policy. The government follows simple rules in terms ofstant shares in allocating a
resource windfall. First, the sharg™) of a windfall ¢ax” — tax™) to save in a sovereign
wealth fund (wf;)will be decided. A windfall tax} — tax™, is defined as the additional
resource revenue received beyond the steady-sta¢d of tax™. The law of motion of the

sovereign wealth fundyf;’) is

1
gm

1
gm*

wfp = (1 _ *)wf* +——wf, +€lt[uM(tax{"’ — tax™)] (45)

wherewf™ is steady state value of sovereign wealth funcddenated by foreign currency and
uM(tax) — tax™) ensures thavf;" is stationary process aroung ™.
Second, policy rules of government how to spend uhsaved windfall among government
consumption §f), and government investmemtJ can be expressed as
J j 1 M gi M M
9 =9 +p—g(1—u Np9i(tax;” — tax™)] (46)
t

wherej = [C,I]andg’is the steady-state value afjgh9/ = 1.

“Buffie, Berg, Pattillo, Portillo, and Zanna (201stuidy the debt sustainability issue for governniengstment scaling-up and model absorptive
capacity constraints as an increasing expendituréfplementing government investment projects. &@hgphasis here is on allocating a given
inflow of resource revenues; hence, there arectistraints as fewer projects (or less effectiveegoment investment) can be accomplished for
a given expenditure. In this specification, a lepet increase in government investment above #edgtstate level leads fo(< 1) percent
increase in effective government investment.
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Reserve and Monetary Policyin a typical natural resource-dependent counting capital
inflow-related monetary policy problem can be ddmm as follows: when the government
spends the local-currency counterpart to capithbws, how should the resulting monetary
emission be handled? In particular, how much shbeldterilized? And should the sterilization
be done through the sale of local-currency operketarperations or through the sale of foreign
exchange? To analyze this problem, the central baldnce sheet is introduced in the model as
follows:

My dé beP T
mt_ -1 +dg - 1 = bgb - = +6t (f?"t*—f t*1> (47)
g g QT an

wherebfPare the government bonds held bythe central badkgidenotes the foreign currency
value of reserves. The balance sheet implies thaiges in money supplyn¢ — %) depend
¢

cb G

on open market operationsf —%), changes in depositsiﬁ(—%) and changes in net
t t

foreign assets, which by assumption are fully dridey changes in international reserves

(ee (Fre - LE2)).

gm*

Since accumulating part of a resource windfall rdgrnational reserves can be a solution to
mitigate Dutch disease, the reserve policy follthesprocess:

1
fri = Q= pr)fr’ + prfris + — [w(tax{’ — tax")] + w,[nf — €] (48)
t

wherew indicates the share of a resource windfall accatedl as international reserves$.> 0

is the nominal depreciation of the local currenayd fr* andr® are the steady-state levels of
reserves and nominal depreciation. The persistpacameter ;) satisfiesp, € (0; 1), while
we > 0 measures the degree of commitment to a nominakdigpion target.Also,w(taxX —
tax™) andw,[nf — n€] ensure the stationarity ¢f,;.While u™ governs how much of windfall
to be saved in the sovereign wealth fuad;ontrols how much of windfall should be sterilized

To conduct monetary policy, the central bank adjtis¢ money aggregate to target CPI inflation
() according to a simple rule:

M(¢-1)

mt:

(1+7™) (%)_% _ 1] (49)

g

where  + ©n™) is the steady-state nominal money growth rate ¢pd> 0. Regarding the
monetary policy rule, we assume that open-marketraipns adjust so that money supply

b, . . .
always grows a1+ ™) (%) in order to capture the fact that low-income coestrstill

target money, at leask jure At the steady state, reserve money grows at tfeelra- 7™and
otherwise its growth adjusted in response to iitffaby the parametey, > 0.
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4.4. Aggregation and Equilibrium

Let X; denote the aggregation quantity of a variablenTlf@r all consumer-related variables we

aggregate across the two types of consumers:
Xp=sx2+(1—9)xi, x€{c,c" cT,mhrm*,b* b}
The market clearing condition for the non-tradajged is
at’ = (i)'DY

whereD} is the total demand for non-tradable goods:

DY =9 +v(Pe) ge

¢ il ’
N+l +il +2(——-1) pVql
2\mjp_4

Current account deficit€@D,) of the model economy are
CAD; =[c; +i; +pfg: +YV] -

bi_ +wfi
—1)b= *ft 1

—€rm”
gm

—pi'qt — €qf —ep™ ql’ — €, ("
wherei, = i + il + i¥ . The balance of payment condition is

ve ([t — (1= div™)m] + (Mt g — by — fr7))

an
The net foreign asset positiQNF A;) for the economy is defined as

NFA; = e,(Wfi" + bt + fr{)

Lastly, the nominal GDP in the price of domestimpmsite consumption is

Q: =pt'al —eqf —eeptqt!

To calculate real GDP, each sector’s output isuatall at its steady-state prices relative to the
CPl.Model solution-simulation method is first ordapproximation around its deterministic

steady state.

Q. =p"qf —eqf —ep™q!
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5. Calibrations

The parameters of the model are calibrated to tleagdlian economy based on the existing
empirical studies since there are a large numbeniofofounded parameters. Some parameters
depend on steady state ratios that are determmoad hational income accounts, public and
private sector balance sheets and input-outputiceatrand some of them are informed by some
structural macroeconometric estimates. Moreovenesparameters describe the policy response
to mineral revenue or the policy regime in placd drerefore treated as free parameters that are
modified according to the policy experiments. Alltloese parameters are listed in Table 5-1.

Table 5-1: Baseline calibration of structural paraneters

Descriptions Parameters Values
Preferences Parameters

Discount factor of dynamic optimizer household ik 0.9965

Discount factor of static optimizer household B* 0.0

Elasticity of substitution between the two typedadfor n 1

Inverse of the Frisch elasticity of labor supply savers P 2

Inverse of the Frisch elasticity of labor supply feand to Ys 2

mouth

Inverse of the inter-temporal elasticity of constimm o 2

Fraction of savers with all households and handiboth s 0.5

households

Elasticity of intratemporal substitution between consumpt b 8.5

and real money balance
Technology Parameters

The depreciation rate in non-tradable sector Oy 0.015
The depreciation rate in tradable sector Or 0.015
The depreciation rate in mining sector Oy 0.02
Elasticity of substitution between varieties-retht® markup 6 12
power

Investment adjustment costs in non-tradable sector Ky 25
Investment adjustment costs in tradable sector K 25
Share of labor income in non-tradable sector ay 0.7
Share of labor income in tradable sector ar 0.7
Share of capital income in mining sector ay 0.9
Elasticity of substitution between tradable and -tradable y 0.89
goods

Productivity in the tradable sector (normalization) AT 1
Productivity in the non-tradable sector (normalia AN 1
Learning in the traded sector d 0.1
Persistence in learning-by-doing disturbance Par 0.1
Persistence of the commaodity price shock Ppm 0.95
Persistence of the FDI shock Prai 0.95
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Policy Parameters

Labor tax rate Ty 0.1
Consumption tax rate T, 0.2
Profit tax rate T 0.3
Output tax on mining Tm 0.05
The depreciation rate of public capital Og 0.02
Adjustment cost parameter for holding foreign asset v 0Kv
K 4o
Elasticity of output in public capital ag 0.1
Degree of home-bias in government purchases v 0.7
Government investment efficiency £ 0.5
Inflation targeting coefficient from implicit intest rate rule b 2.5
Interest rate response to money growth rate oW 0.5
Interest rate response to output gap ®q 0.0
Weight of exchange rate target on reserves We 0.0
Share of mining revenues accumulated as reserve uM 0.0
Persistence of reserve accumulation Pr 0.99

The subjective discount factgf?) for dynamic optimizer households is set at 0.996fich
implies an annual steady state real interest fa@8wwhereas that for static optimizer households
is zero by definition. Following Berg et al. (2018mong others, the inverse of the Frisch
elasticity of labor supply for save(g®)and hand-to-mouth househol@g$) are set at 2. As in
Dib (2008) and Lartey (2008) the inverse of thesttity of the intertemporal substitution of
consumption(o)is set at 2. In line with the econometric estimgtessided by Horvath (2000),
elasticity of substitution between the two typeslaifon(n) is set to 1. As in Dib (2008), the
parameter that represent the degree of monopolyepawthe non-tradable good mari)is
equals to 12, which implies the steady state pmeekup are equal to roughly 10%. Also, the
elasticity of substitution between tradable and-tradable goodsy) is set at 0.89 as in Tokarick
(2009). Investment adjustment cost of 2 sectorsatrdo 25, ensuring smooth impulse response
for investment.

Table 5-2: Steady State Values

Variables Value
National Income accounts (as a share of GDP)

Consumption 63.1
Tradable sector 42.2
Non-Tradable sector 20.9

Private investment 23.9

Government Spending (excl. interest & transfers) 21.6
Government consumption 17.1
Government investment 4.5

Government spending on tradable goods 8.9

Government spending on non-tradable goods 12.7

Trade Balance -8.6
Exports 56.2

Mineral exports 14.0
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Imports 64.8
Value added share in the non-tradable sector 36.6
Value-added share in the mining sector 23.3

Intermediate inputs in mining sector: 6.8
Value added share in the domestic tradable sector 40.2

Government accounts (as a share of GDP)
Total (accounted) government tax revenues 24.6
Aid (grants & loans) 2.4
Government debt 44.1

Held by the central bank 0.1

Government deposits at the central bank 4.7
Central Bank Accounts

Government debt held by the Central Bank 0.1

Government deposits at the Central Bank 4.7

Net Foreign Assets (Reserves) 16.8
Assets (as a share of GDP)

Real money Balances (Base money/Broad money) 12.2

Foreign assets held by the private sector 7.0

Government bonds held by the private sector (iresudreign debt) 44.0
Steady State Growth & Inflation

Annual inflation rate 7.6

Real GDP growth (in percent) 6.6

The capital depreciation rates in the tradablersordtradable sectof8) are set at 0.015 as in Bu
(2004), while those in public sector and naturalotgce sector are set to 0.02 consistent with
Arslanalp et al. (2010). The parametess, @y, ay), Which are associated with the shares of
labor income in the tradable, non-tradable, andenainsectors, are calibrated to match the
average ratios observed in the Mongolian Input-Outable for 2005 and those are to 0.7, 0.7
and 0.9 respectively. The elasticity of output widispect to public capitdlr;) is assigned to
value of 0.1 in line with Arslanalp et al. (201Qpabor, consumption and profit tax rates are set
same as in the Mongolian Law of Taxes. The parameiet listed in the table was calculated in
their steady state.

Steady state values shown in Table 5-2 are catuikad annual average of the data of Mongolian
economy for the period 2000-2007, assuming theswsyeepresent stable periods without
cyclical up and downs. The share of home and farggods consumption are set to 20.9% and
42.2%, respectively. This implies that consumptisnrmore intensive in foreign goods than
domestic. The government share of spending is s€21t6% which is the sum of average
government consumption and investment to GDP inpsanperiod. Government share of
spending on non-tradable good is defined as shiagewernment spending multiplied by total
spending on non-tradable goods from Mongolian IdI&a The net export to GDP ratio in
steady state is set to -8.6% but this ratio is vetgtile for Mongolia.

Value added of non-tradable sector is calculateshase of gross value added non-tradable GDP
plus net tax on production of non-tradable seddDP. Value added share of mining sector and
tradable sector are calculated as non-tradablérrrediate inputs in mining sector 6.8 is the
difference between mining export and value addednafing sector.Government debt and
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government deposit by central bank is the ratigafernment claims and deposits in central bank
to GDP from Central bank balance. Net foreign assetalculated as in same manner.
Government aid is calculated as sum of grants aneign financing of government to GDP
ratio.Steady state value of Annual inflation rated EReal GDP growth are 7.6% and 6.6%,
respectively which are average values of sampleg&ther parameters are calibrated to match
the annual observed averages in the data of theyMiam economy for the period 2000-2007.
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6. Simulation Analysis

In this section, the calibrated model is used talyme the effects of an increase in commodity
prices (windfall) and an FDI inflow (boom) to thatoral resource sector of the economy. In
particular, the model will be used to verify whatlieese shocks generate a “Dutch disease”
effect in both resource movement and spending, ianavhich case structural adjustment

pressures are greatest.

6.1. The Baseline Scenarios

Using the calibrated parameters in Table 5-1 anbler&-2, two simulations with different
shocks (windfall and boom) are conducted undeagsimptions that the exchange rate regime
is flexible; the government revenues are spentlin dnd the reserve rule implies full absorption
of mineral revenue. With respect to monetary pobpgrations, we assume that the central bank
adjusts money growth if inflation deviates fromtasget but the tightening is relatively modest.

Figure 6-1. Baseline Scenario: FDI Shock
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Impulse responses are shown as percentage deviations from steady state, unless otherwise noted. Parameter specifications for the baseline
simulations are spending all incremental mining revenue (1™ = 0), non-tradable share is high (v = 0.7) and exchange rate regime is flexible
(we = 0).

First, we analyze the effect of the increase in BEDI shock or boom) that leads to a boom in
the natural resource sector and an increase inmganat revenue by about 10% of non-mineral
GDP. The responses of the selected variables namalgut, capital, investment, wage, labor,
inflation, the exchange rate and government reveangeshown in Figure 6.1, where the annual
responses of the selected macroeconomic variabdemeasured as percentage deviations from
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their steady state.

After the boom (increase in natural resource sgdkagure 6.1. depicts an increase in wages, and
marginal product in the non-manufacturing sectorctviieads to an increase in labor demand and
therefore a rise in the production of non-tradagteods and a decline in manufacturing
production. This second effect is defined as rieswurce movement effect. On the other hand,
Figure 61. shows an increase in the real exchange rat¢éodihe rise of natural resource expc
compared to a decline in tradable goods exportough the spending effect, this appreciation of
the exchange rate has contributed to the de-indligation of the tradable goods sector.

Second, we consider the impact of the increasemnoodity price (commodity price shock or
windfall) that leads to increase in the governm@venue by about 20% of non-mineral GDP
(Figure 6.2).

The simulation results show that an increase initkernational price of the natural resource
commodity leads to a decline in the output of trenofacturing sector. Indeed, Figure 6.2 shows
a decline in all selected variables (productiorpited, investment, wage, and labor) in the
tradable goods sector. This decrease is accompéryied boom in natural resource and non-
tradable sectors. Indeed, the impact on other et quite large.

Figure 6-2. Baseline Scenario: Commodity Price Shkc
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Impulse responses are shown as percentage deviations from steady state, unless otherwise noted. Parameter specifications for the baseline
simulations are spending all incremental mining revenue (u = 0), non-tradable shareishigh (v = 0.7) and exchange rate regime is flexible
(we = 0).

As Figure 6.2 shows, variables for the non-tradgbled sector, including capital, investment and
wages, respond positively to commodity price shodkss expansion in the natural resource
sector is the result of the decline of manufactyiimdustry whose wages and capital decline.
Hence, labor demand is much greater in the otlatois@esour ce movement effect).
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Figure 6.2 also shows an appreciation of the neeth@nge rate after the windfall. This is due to
currency inflows, which is resulted from the ingean the export of natural resources. The
appreciation of the exchange rate contributes ¢odicline of manufacturing industry through a
decline in price competitiveness of the sector tredefore, the decline of its exports. This is
similar to thespending effect.

Through these results, we can see that in bothscasgadfall and boom, the economy and the
tradable sector in particular face significant stmsal adjustment pressures in the short term,
which dissipate as time progresses. The typicakeffassociated with “Dutch disease” including
the spending and resource effect can both be sessch scenario but in the long term, real GDP
is nearly eight percent higher than its steadyestatue after the boom and level with its steady
state value after the windfall.

6.2. Role of the Fiscal Policy

Fiscal spending ruled by fiscal policy, especiably non-tradable goods, can influence the
macroeconomic effects of resource booms or capitedws. That is, government demand for
non-tradable goods, can influence the reallocatbmesources in the economy. In order to
illustrate this, we conduct a simulationwhere thmare of government spending of mineral
revenue on non-tradable goods is reduced from T€eptin the baseline to 30 percent. The
simulation results are shown in comparison with Itlaseline shock of the FDI shock (Figure
6.3).

The results show that in the short-term, labortbasigrate from tradable goods to non-tradable
goods sector as investment is not feasible in tioetserm. However, in the medium-term, if
demand for non-tradable goods is scaled up gradubk build-up of the capital stock can take
place in parallel to the reallocation of labor. Tieallocation of labor and capital from the
tradable goods to the non-tradable goods sectoliemp relative decline in the former. This is
the Dutch disease effect, which is potentially Hatmto overall economic prospects if
productivity growth in the tradable goods sectdnigher than in the non-tradable goods sector.

Prices of non-tradable goods rise relative to tfatradables and the degree of absolute price
changes depends on the exchange rate regime. dlaiwe price change is equivalent to a real
appreciation and the degree of the real appreoniataees not depend much on the exchange rate
regime or monetary policy, but depends on fiscdicpoTherefore, if government expenditure is
scaled up rapidly as mineral revenue accrues,wagkes tend to rise in order to facilitate the
reallocation of labor as the capital stock can stdpmly gradually.

Available policy options to mitigate the impact tre structure of the economy include a fiscal
policy with a high import share of new spending. Bgusing spending on goods and services
that can be imported or infrastructure spending bas a high import content, the demand for
non-tradable goods rises by less, thereby avoittiagieed to reallocate production factors to the
non-tradable goods sector. As a result the reategmiion and decline in the tradable goods
sector is minimized.
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Figure 6-3. High non-tradable vs. High import share(FDI shock)
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Impulse responses are shown as percentage deviations from steady state, unless otherwise noted. Blue lines are spending all incremental mining
revenue (u™ = 0), exchange rate regimeisflexible (w, = 0) and non-tradable shareishigh (v = 0.7). Red linesare spending all incremental
mining revenue (u™ = 0), exchange rate regime isflexible (w, = 0) and non-tradable shareishigh (v = 0.3).

Another option is to transform a temporary spendigease into a much smaller but permanent
fiscal expansion—the key here is to save the bitith® inflows and spend only the portion that
can be spent on sustainable basis. In the baseline we assumed the mineral revenapest in

full, but the permanent component of the mineraleneie should be spent in order to have
sustainable fiscal policy over time. Figure 6.45ar@s a spending scenario where 30 per cent of
the mineral revenue is spent and the remainedeseprer through government investment. This
fiscal policy could avoid the higher real appreiciator deeper decline in the tradable goods
sector that occurs under the temporary fiscal esipan

The macroeconomic impact of this simulations is lkraad avoids the large demand-driven
boom that occurs in the short-term in the baseficenario. In this case, the benefits of the
mineral revenue are spread over time, which is isterd with the consumption decision of
optimizing, forward-looking consumers. This sceaahows that responsible fiscal policy can
avoid the higher real appreciation and deeper mkedh the tradable goods sector that occurs
under the temporary fiscal expansion and thus, aedhe risk of “Dutch disease” in the
Mongolian economy. These results are consistertt thibse found in Fishest al. (2010). In
summary, saving some of the revenue from a minogrbmeans the macroecononic volatilities
can be smoothed and possibly be avoided.
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Figure 6-4. Full Spending vs. Preserving Mineral Reenue (FDI shock)
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Impul se responses are shown as percentage deviations from steady state, unless otherwise noted. Blue lines are non-tradable shareishigh
(v = 0.7), exchange rate regime is flexible (w, = 0) and spending all incremental mining revenue (1™ = 0).Red linesire non-tradable shareis
high (v = 0.7), exchange rate regimeis flexible (w, = 0) and preserving mining wealth through government investment (u™ = 0.3).

6.3. Role of the Monetary and Exchange Rate Policy

The exchange rate regime interacts with the moyggalicy rule. To disentangle these, it is
useful to consider first a scenario where monepaticy is passive in order to isolate the impact
of the exchange rate regime. The easiest way teemgnt a passive monetary policy is through a
monetary targeting regime where the central bakkstdittle action to influence the money
growth path. Therefore, in the short term, monegeanlicy is passive, but in the long run, money
growth rates will return to their steady state pa&tbllowing this, the simulations are going to
consider the impact of sterilization within a mangttargeting regime and then return to the
interest targeting rule used in the baseline spation.

A passive _monetary policy with _monetary targetingfhe following scenario considers a
commodity price shock that raises mining revenues immpacts government revenue by about
10% of non-mineral GDP and then gradually phasés@ommodity price shocks have a more
immediate effect than increases in FDI becauseakilgy of the exchange rate to adjust very
quickly is one of the defining features of a fldrilexchange rate regime. To model a passive
monetary policy, a monetary targeting regime issemowhere (i) the central bank does not react
to changes in inflation and it does not steriliae build-up of foreign exchange reserves. The
simulation compares a flexible exchange rate regmme fixed exchange rate regime under the
assumption that government reveunues are speual iffFigure 6.5.).

Considering the impact of the commodity price slsook the tradable and non-tradable goods
sectors, the response is very similar under fixed flexible exchange rate regimes. Hence, the
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key result here is that the choice of the exchaagge regime does not have a major impact on
real variables in the economy when monetary pokegains passive.

Figure 6-5. Flexible vs. Fixed Exchange Rate Reginf€ommodity Price Shock)
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Impul se responses are shown as percentage deviations from steady state, unless otherwise noted. Blue lines are spending all incremental mining
revenue (4™ = 0), non-tradable share is high (v = 0.7) and exchange rate regime is flexible (w, = 0). Red linesare spending all incremental
mining revenue (1™ = 0), non-tradable shareis high (v = 0.7) and exchange rate regime is fixed (w, = 10000).

Regarding the small differences in the real vadalithat result from the choice of the exchange
rate regime, these are a larger increase in regésvander the fixed exchange rate regime, which
in turn leads to a larger increase in labor supplyhe short run and hence a larger short-term
output response. Put another way, the short-terombonder the fixed exchange rate regime is
larger, i.e., demand pressures are larger, whidhrim lead to the aforementioned wages, labor
supply, and output responses.

While the differences on the real side are smdfeces of fixed and flexible exchange rate
regimes are very large on the nominal side. Hére,miuch larger short-term boom under the
fixed exchange rate regime is clearly visible. Unithe flexible exchange rate regime, the sharp
appreciation broadly offsets inflationary presswgsgnating from the non-tradable goods sector,
thereby keeping overall inflationary pressures ay.bThis is not the case under the fixed
exchange rate regime, where the non-tradable gsedtor has no relief from a nominal
appreciation diverting private sector demand totthdable goods sector and faces the full brunt
of the overall demand increase. Consequently, deslrno scale up production in this sector is
larger, which leads to more intense wage pressiifes.end result is a much larger increase in
non-tradable goods and overall inflation.

Monetary policy under the fixed exchange rate regiis passive, which means it does not
counteract the changes in monetary balances tkatt nmainly from changes in the domestic
currency value of its foreign reserve holdingstidtiy, foreign exchange holdings in foreign
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currency do not change much, but their real valudamestic currency falls because of the real
appreciation, which reduces real money balancegerGine spike in GDP, real money balances
as a percentage of GDP drop significantly; thigpdroreal money supply, given the simultaneous
tendency for money demand to increase becauseeobukput boom, drives up the nominal
interest rate. However, the surge in inflation neetimat the real interest rate declines initially.

Given that agents are forward looking, this shivegd decline does not signal in itself a
substantial easing; rather, one has to considerrdhk interest rate path over the following
guarters as well. Following the initial boom peritide central bank begins to accumulate foreign
exchange reserves under the fixed exchange ratageghich leads to an increase in real money
balances while in GDP terms money balances movk toatheir steady state values. Measured
through the real interest rate, the initial eassfpllowed by a temporary tightening, reflecting
that the annualized quarterly inflation rate fé#ister in the wake of the receding boom than the
nominal interest rate. Overall, the monetary postgnce measured through the real interest rate
appears broadly neutral and not very different fribvat of under the flexible exchange rate
regime even so inflationary pressures are mucletargder the fixed exchange rate regime. This
invariance of the policy stance with respect tonernic conditions is the essence of the passive
monetary policy regime.

Monetary targeting with full sterilization Next we consider the role of monetary policy wita
fixed exchange rate regime in more detail. Spedlficthe question arises as to what happens if
monetary policy is more aggressive in stemmingiticezase in the real money balance from the
build-up in foreign reserves and in respondingh®rise in inflation?

In this simulation, the path for commodity priceosks is the same as before, and so is fiscal
spending of the revenue inflows. When the nomixahange rate is fixed, the monetary policy
rule is modified in two ways: (i) there is full siezation together with no inflation targeting, &n
(i) in order for monetary policy to respond morggeessively to the increase in inflation, the
inflation parameter is set at a moderately posi&ieie of 0.5.

Considering again the impact of the oil price slsook the tradable and non-tradable goods
sectors (Figure 6.6.), the impact is now very défe: a more aggressive monetary policy—the
combination of sterilizing and tightening in respento inflationary pressures—is effective in

curbing the rise in non-tradable goods prices a agkeeping the real appreciation and real
wage increases in check. This prevents the deuliribe size of the tradable goods sector and
yields an overall stronger output response.

Considering the nominal variables, inflation rag® much more subdued because of the
response of the nominal and real interest rategshahow a very substantial tightening. The
tightening induces a massive crowding out of thegbe sector. In a sense, this tightening of
monetary policy creates space in the economy fatimg the increased government demand by
reducing the corresponding private sector demanuchwmeans that the private sector is
crowded out.
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Figure 6-6. Low Inflation Response vs. Moderate Ination Response under Fixed Exchange
Rate Regime with Sterilization (Commaodity Price Shok)
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Impulse responses are shown as percentage deviations from steady state, unless otherwise noted. Blue lines are spending all incremental mining
revenue (u™ = 0), non-tradable share ishigh (v = 0.7), exchange rate regime is fixed (w, = 10000) and the full sterilization (w = 1). Red lines
are spending all incremental mining revenue (u™ = 0), non-tradable shareis high (v = 0.7), exchange rate regime is fixed (w, = 10000) and
inflation targeting coefficient ishigh (¢p,, = 0.5) with the full sterilization (w = 1).

Other simulations will look at circumstances whéres is the appropriate policy response. In
general, though, a fiscal expansion that crowdstloeitprivate sector fails to make use of the
foreign reserves inflow for financing an increasethe current account deficit. The last would
prevent the crowding out of the private sector heeat allows for the overall demand increase to
be met by imports. Of course, this still requirbstsg private sector demand to imports and
reallocating resources from the tradable to thetratable goods sector, tasks for which the real
appreciation is indispensable. But as noted befbtae real appreciation is seen as a problem,
the first answer is to moderate the increase tafispending.

Interest _rate targeting vs. monetary targetinddaving looked at monetary targeting, the
following simulations return to interest rate taigg and the scaling up of FDI-the base
scenario). The monetary targeting simulations heh@wvn that the choice of the exchange rate
regime matters only if the central bank choosestéilize the build-up of foreign exchange

reserves that occurs under a fixed exchange rgimee Under interest rate targeting, there is no
corresponding ‘sterilization’ parameter, because éRktent of open-market operations is solely
governed by the need to hit the interest rate tafides means some sterilization is inbuilt to the
interest rate targeting regime under a fixed exgbamte regime. This leads to the question of
how much? To answer this, the following simulati@ne going to calibrate a monetary targeting
regime to broadly match the results for interet targeting under a quasi-fixed exchange rate.
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Figure 6-7. Monetary and Interest Rate Targeting
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Impulse responses are shown as percentage deviations from steady state, unless otherwise noted. Blue lines are spending all incremental mining
revenue (4™ = 0), non-tradable share is high (v = 0.7), exchange rate regimeiisfixed (w, = 100), the full sterilization (w = 1), inflation
targeting coefficient ishigh (¢, = 2.5), interest rate response to money growth rateis (¢, = 0.5) and Red linesare interest rate rule.

Figure 6.7 shows that a monetary targeting regima&ches the medium-term fairly well for the
interest rate regime (but shows more long-termigtersce) for the following values: the same
inflation aversion as in the interest rate ruled anfairly large degree of sterilization under
interest rate targeting.

This ‘quasi-sterilization’ of the foreign exchangeild-up under the base interest rate rule is
visible in the large amount of sales of governnssaurities by the central bank and the resulting
persistent increase in the nominal interest rakégchvieads to an equally persistent increase in the
real interest rate — a substantial tightening ohetary policy. This tightening policy crowds out
private consumption and investment and in turnnibre-mineral current account deficit increases
by less than the mineral revenue inflows. This rsdhe private sector is being crowded out.

Flexible and fixed exchange rate regime under ingst rate rule This simulation uses the
baseline specification for the interest rate ruld asks what the difference is between a flexible
and quasi-fixed exchange rate regime.

Beginning with the impact on the tradable and nmaddble goods sectors (Figure 6.8.), the
differences between the two exchange rate regintes nat large but visible. The real
appreciation, the nominal appreciation and wagsesunes are smaller under the fixed exchange
rate regime. The initial output response is largert, smaller over the medium term. It is clear
from the previous simulations that it is not theefl exchange rate regime perse that leads to the
lower real appreciation, etc., rather, it is thetféthat under a fixed exchange rate regime
(nominal) inflationary pressures are larger, tochhthe central bank responds, via its interest rate
rule, by a much more pronounced monetary tightening
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Figure 6-8. Flexible and Fixed FX Regime
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Impul se responses are shown as percentage deviations from steady state, unless otherwise noted. Blue lines areinterest rate rule, non-tradable
shareishigh (v = 0.7), the full gterilization (w = 1), inflation targeting coefficient is high (¢, = 2.5), interest rate response to money growth
rateis (¢, = 0.5) and exchangerateregimeisfixed (w. = 100). Red linesareinterest rate rule, non-tradable shareishigh (v = 0.7), the full
sterilization (w = 1), inflation targeting coefficient ishigh (¢, = 2.5), interest rate response to money growth rate is (¢, = 0.5) and exchange
rateregimeisflexible (w. = 0).

This tightening effectively sterilizes a good pairthe foreign exchange build-up that takes place
under the quasi-fixed exchange rate regime. Theetaoy tightening crowds out the private
sector, i.e., private consumption and investmehtrédative to the baseline. Because of this
crowding out, there is less need for a real apptieri to redirect demand from non-tradable
goods to tradables goods or help reallocate pramuéctors to the non-tradable goods sector in
order to meet the higher government demand for tremeble goods. The lower private
investment accounts for the lower medium-term outpsponse, because the capital stock in the
economy is smaller.
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7. Conclusion

Mongolia is a typical developing country, which dags heavily on resource-based exports. It
has rich confirmed mineral resources and a gre@ngpial for more discoveries as many parts are
still unexplored. The largest income comes frompawp coal and gold. Capital inflow is
expected to increase massively due to these langagmprojects, leading to financial investment
in commercial banks and foreign direct investmentining sector. Therefore, it is highlighted
that the Mongolian economy will be expected to dapgrow in forthcoming years. Even though
FDI in mining sector create opportunities for highonomic growth, it will also cause an
appreciation of the domestic currency, which catuce the international competiveness of other
sectors such as agriculture and manufacturing (DDisease effects).

Other issues with the mining boom are the inflova@hort term liability called “hot money” and
economic overheating, which leads to inflationamgssures and rapid growth of monetary
aggregates and credit and banking sector problethe flows are not properly managed. In this
state of the Mongolian economy, massive capitabwmfdriven by upcoming large-scale mining
projects and expansionary fiscal policy mean patialgkers have to choose between inflation and
exchange rate oriented policies. Therefore rismitation and unstable exchange rate are the
main macroeconomic risks Mongolia faces today.

Given the existing literature outcomes and casdiesuof other countries like Mongolia with
major resource and expected massive capital infllois,study aims to empirically investigate the
impact of the massive capital inflow driven by uptgog large-scale mining projects on the
Mongolian economy. This is especially important fostituting economic policies to better
manage similar economic shocks in the future. Plaiger uses a multi-sector, New Keynesian
Dynamic Stochastic General Equilibrium Model withnatural resource sector calibrated for
different fiscal, monetary and reserves policy oeses. Using the calibrated model, the effects
of an increase in commodity price shock and FDIbimfshock on natural resource sector of the
economy were analyzed to verify whether these shgekerate Dutch disease impacts in both
resource movement and spending effects and in wtask structural adjustment pressures are
the most important.

The simulation results have shown that a boom tarahresource causes an increase in wages,
and marginal product in the non-manufacturing gegtbich leads to an increase in labor
demand. Therefore, through the resource moveméadteghere isa rise in the production of non-
tradable good and a decline in manufacturing prodacvhile through the spending effect, the
appreciation of the exchange rate has contributébd decline of the tradable goods sector. The
fiscal spending, especially on non-tradable goois,the main driving force of the
macroeconomic effects of capital inflows because ¢sonomy needs to restructure to meet
government demand for non-tradable goods. The itmpathe structure of the economy can be
mitigated by a fiscal policy with high import shacé new spending. As a result the real
appreciation and decline in the tradable sectariremized. In addition, if the government saves
a portion of the inflows and spends on a sustaeéibtal response to the mineral revenue, the
short-term demand pressures will be significargjuced.

The impact on medium term competitiveness resultiogh Dutch Disease effects could be
negative if there are sizeable learning extermealiin the tradable goods sector. However, this
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negative effect could be reverted if the fiscal angion translates into higher public capital.
Under certain assumptions, the combination of highelic capital and learning externalities
could actually lead to even higher competitiveriedbe tradable sector.

If the government decides to save part of the nainevenue domestically, there are some non-
trivial issues with the central bank's manageménh® foreign currency inflow. Reserve policy
must be consistent with fiscal policy. If the cahtbank simultaneously accumulates the foreign
currency proceeds from mineral revenue, while tllweghment spends the local currency
proceeds on domestic goods, the real exchangapateciation will be smaller but inflation will
be higher. This will be the case, even if the aadation of reserves is sterilized. This highlights
the role of the supply of foreign currency assadatvith the mineral revenue in stabilizing
aggregate demand and containing inflationary pressu

As for the central bank, a discretionary tightenafgnonetary policy to reduce inflation from
current high levels to a new, lower steady stateatao work but requires a strong commitment
to price stability. However, the tightening indu@sassive crowding out of the private sector.
The higher demand for goods and services by thergowent is addressed under the quasi-fixed
exchange rate regime through a partial crowdingobtite private sector, which reduces the need
for the real appreciation but also adversely impacivate sector capital accumulation. Under the
flexible exchange rate regime, no crowding outhaf private sector occurs as long as all of the
foreign exchange inflows are sold.

Finally, the structural features of the Mongoliamoeomy will also play an important role in the

adjustment process. In particular, frictions in keor market and the financial market, features
that are accounted for in the model, amplify thgaet on inflation. Hence, any progress in

decreasing these frictions in the coming years Wdave a beneficial effect for the economy
overall, and in its response to the large mineraénue shock.
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9. Appendix A

9.1. The equations of the Model and Definition of &uilibrium
The First Order Conditions of the Households’ Prabh

The problem of thesavers reduces to maximizing (2) with respect to consuomptrealmoney
balances, labor supply in both sectors, and domasti foreign assets, subject to the constraint
(11) with the lagrangian function associated witis:i

1-0

b 1+¢d
—_ S ()
— [a(ct)b +(1—a)(m‘ti) ] -
E, ) () g
= (1 +t)cd + md + b + ,b2* + Eef(bt C o pa)? -
_At d 4 d d*
me_q  le—1bi g s
—(L - Twwehi - N — it —— 1] — ) — e;rm* — tr,
RIWele == o7 iy t ¢ . t)|

The first order conditions with respectd®, m¢, b4, b4*anchare:

1-o0b

c: [a(ct) +(1- a)(m?) ] ca(cd) b =2 +7)=ull+1,)

me: [a(cd)® +(1—a)(m )—]_ A -a(m)F =2 ()

le

Qﬂt+1>

Lt

bfi: Aeyr = A¢ - <

b¥*: eul [ 1+ v(bd — b%) ] = p¢ (u?m X g;iH)

a
hd: hA(h)” = ud (1 - )w,
Whenpg® = 0, the first order conditions of th&nd-to-mouth consumers optimization problemin
(2) subject to the budget constraint (12) andthealagian function associated with it is:
1-o0
hs(hs)1+1j)5
1ty Ys

1

— [[a(c)b +A—)mE | }

1
—|
Ey Z(ﬁs) s |
[ At{(l + 1) +mi — (1 —tp)whi — "gln—: —grm* — trt J

The first order conditions with respegt m;,anchiare:
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1—0b
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1—0b

-1 b=17%—1 _1
mi [a@ +A-0m) |7 A0 =2 =,
hi:  RS(RHY =ul (1 - t)w,
The First Order Conditions of the Firms’ Problem

In a symmetric equilibrium (dropping the sub-indizethe optimizing conditions for the firm in
thetraded sector correspond to (22), (25) and (26), alslagrangian functiorassociated with it

d (1 — e AT (k)T (hi) T (KE1)% —
o0 At (1 - Tk) T1.T .T T -
d —wi hjy — i + 1649
Eo Y (B9 RN
£=0 —A¢ {Qk{t — (1 =8kl — [1 - 7T<-Tlt - 1) ] lth}
Lit—1
The first order conditions are:
T d ugt+1 6t+1q5+1
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Ct it
. T 2 .T .T
i (1-1) _ 1 KT( Lit 1> « Lit < Lit 1) n
it =1—-——1+ - — Ky \: -
* Ae 2 lth—l liTt—l liTt—1
ul | A (iT ir. .2
+ﬁdKT Ct+1 [ < l.t+1 _ 1) it+1
ol A \ ik ir?
1
T T (1 = 0)a" e A7 (kjp_ )T (KL )T\ -or
hiy: hiy = W
t

On the other hand, in a symmetric equilibrium (¢ghiog the sub-indices), the first order
conditions of the representative monopolist in toe-traded sector are equations (36)-(38)
andhe lagrangian functioassociated with it is
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9.2. Demand Functions, Aggregation, Market ClearingConditions, and Other
Equations

The composite consumptiorj consists of non-traded goc(d{N) and traded goo@c{T),
combined into a CES basket:

Y

y—1 y-1 y-1

= |o7(c) 7 + -0 ()

The consumption minimizes profits subject to @ES baskettaking as given all differentiated
sector pricepVanc”. Consequently, its minimization problem is:

min - ¢V - P¥ + /" PT

The lagrangian function given by:
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Y

y—1 y-1 y—-1

(VPN 4T Py = 2, |97(cM) T + -0 ()T | —cf

The first order conditions with respectdﬁ' ancb{Tare:
' @7 ()-9 = (")
Cth: (€)7Y - (Ct]) -(1-9) = Cth

While the demand of investment of traded good$iénttaded and non-traded sectors correspond
to the lagrangian function given by:

1 y-1 1 v
TP+l Y = 2|0V T+ (= o@D T | -
The first order conditions with respectiff¥and N are:
i @G =G

i ()T -A-9) ="

While the demand of investment of non-traded gowdshe traded and non-traded sectors
correspond to the lagrangian function given by:

1 p LR et
P - pTy = 2 o) + - o T -

The first order conditions with respeci¥dand M are:
AN A AN (D RE AN ()
i () -a-9) =G

Each household supplies differentiated labor sesvito the two production sectors, namely
tradable(h]" )and non-tradable sectofs!"). The total laborh/, supplied by households is:

n
1+7 1 1417149

h =67 (hM) T+ (-8 (R 7

The lagrangian function associated with it is:
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The first order conditions with respect}tﬁvandh{Tare:
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Total government purchases is a CES basket thiaides tradable and non-tradable goods,
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The lagrangian function given by:
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The first order conditions with respecyftandg! are:
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Figure 10.1 Baseline Scenario: FDI shock vs. Commitg Price Shock
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Figure 10.2 Full Spending vs. Preserving Mineral Reenue (FDI shock)
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Figure 10.4 Flexible vs. Fixed Exchange Rate Regime
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Figure 10.5 Monetary and Interest Rate Targeting
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Figure 10.6 Flexible and Fixed FX Regime
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