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Abstract 
This paper developed a recursive dynamic Computable General Equilibrium model to 
examine the impact on the Mongolian economy of Foreign Direct Investment (FDI) in the 
coal-export sector. Based on a 2014 Social Accounting Matrix, the model simulated two 
scenarios during the 2016-2025 period: 1) a business-as-usual scenario as a reference case 
that replicated the latest IMF projections for main macroeconomic variables; and 2) an FDI 
scenario in which the coal-export sector received 1 trillion MNT over four years between 
2019-2022, which increased production capacity in 2023. Although FDI increased GDP, 
employment, private consumption, and investment while decreasing budget deficits and 
public debt, it altered the structure of the economy and created a Dutch disease effect.	
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I. Introduction 

According to the Mongolian National Statistical Office (NSO), mining has contributed 

around 80% of total export revenue, about 20% of GDP, and over 20% of government 

revenue to the Mongolian economy in recent years, making it a vital sector. The boom-and-

bust cycle of mining has been the impetus for economic growth and fluctuations. Rapid 

growth between 2010 and 2014 peaked at 17% in 2011 as a consequence of high prices of 

mining commodities and significant foreign direct investment (FDI) in the open-pit mine in 

Oyu Tolgoi (OT),1 but growth slowed to 1% in 2016 because of low prices of the same 

commodities. The sector began growing once again in 2017, and economic growth was 

expected to reach 5% in 2018 because of favorable conditions in the mining sector (high 

world prices and FDI in the underground mining project at OT). 

 A growing body of literature considers the impact of the mining sector on the 

Mongolian economy. In general, the literature can be divided into two broad classes based 

on methodology. The first class uses Computable General Equilibrium (CGE) models. Fisher 

et al. (2011) used a global recursive dynamic CGE model (MINCGEM) to examine the impact 

of the OT project on the Mongolian economy. Galindev (2013) used a single-country version 

of the MINCGEM to analyze whether Mongolia’s fiscal-stability law reduced the volatility of 

macroeconomic variables in an environment in which volatility stemmed from the price of 

mining commodities. Baatarzorig, Galindev and Maisonnave (2018) examined the impact of 

an increase in the production of coal sector and a decrease in the price of copper on the 

Mongolian economy using the PEP-1-1 model. Lkhanaajav (2017) applied Centre of Policy 

Studies (COPS)-style CGE models (ORANIMON and MONAGE) to Mongolian data and 

identified sources of growth and structural change between 2005 and 2012.2  

 The second class of contributions uses different frameworks. Li et al. (2017) developed 

a small open-economy dynamic stochastic general equilibrium model with natural resources 

for Mongolia to study the impact of public investment on debt sustainability, macroeconomic 

stability, and growth in the presence of volatile copper prices. Baksa, Mihalyi, and Romhanyi 

(2017) developed a semi-structural macroeconomic model for Mongolia with an explicit 

mining sector to analyze the impact on the economy of various mining-related shocks (e.g., 

delays in production of main mining projects and permanent and temporary commodity price 

                                                   
1 Oyu Tolgoi is a large-scale copper mining project in the South Gobi of Mongolia. See Fisher et al., (2011) 
for a study examining its impact on the Mongolian economy. 
2 For other CGE models and their applications in the Mongolian case, see Byambasuren, Purevjav, and 
Erdenekhuyag (2015) and Shagdar and Nyamdaa (2015). 
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shocks). Bauer et al. (2017) used the same model to examine fiscal sustainability in Mongolia 

in the presence of an IMF program and mining price shocks. Gan-Ochir and Davaajargal 

(2017) employed a Bayesian Vector Autoregressive model and found that China’s economic 

growth, FDI, and copper price movements were responsible for the volatility of the 

Mongolian economy. 

 This paper belongs to the first class of contributions. We developed a single-country 

recursive dynamic CGE model for the Mongolian economy to examine the impact of FDI in 

the coal-export sector. FDI has played a key role in the Mongolian economy and, after 

reaching a peak of $4.6 billion in 2011, began to decline. After turning negative ($0.4 billion) 

in 2016, FDI recovered to $1.4 billion in 2017 of which 71% was directed to the mining sector 

(World Bank Group, 2018). The changes in FDI were mainly attributable to the mining sector, 

especially the development of the OT project. For example, the OT project started receiving 

FDI in 2011 ($2.5 billion). OT investment was reclassified in 2016, making total FDI negative 

(see Zagdbazar et al., 2018). Most economists agree that mining-commodity prices and the 

local investment climate, influenced by the Mongolian government, were responsible for the 

changes in FDI (see Zagdbazar et al., 2018). In the coming years, the Mongolian government 

plans to implement many mining-related projects (as outlined in the Government Action Plan 

2016-2020 and Sustainable Development Vision 2030) by promoting FDI.  

 In our analysis, we considered two scenarios through 2025 using a modified version 

of the PEP-1-t model developed by Decaluwé et al. (2013) and calibrated to a 2014 

Mongolian SAM. We first developed a business-as-usual scenario (BAU) as a reference case 

in which most macroeconomic variables replicated the latest IMF projections until 2023 and 

followed associated trends afterwards. In an alternative (FDI) scenario, we considered FDI of 

1 trillion MNT in the coal-export sector (about 15% of total foreign investment in the BAU) 

while holding all exogenous variables at BAU values. Specifically, FDI of 250 billion MNT 

annually was assumed over four years for the building of productive capital that would 

become available starting in Period 5. This can be interpreted as developing a mining and 

processing project in the coal-export sector.  

 FDI of this kind would affect the economy differently in the development and 

production phases. During the development phase, the effect of FDI on the economy trickles 

down through the balance of payments, real exchange rate, and investment spending. Once 

operational, the project increases the production capacity and export of coal which affects 

the economy through many channels. We found that FDI increased GDP, employment, price 
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levels, wage rates, private consumption, investment, and exports and imports. The effect was 

smaller during the development phase, however, and much larger during the production 

phase.  

 At the sector level, the construction sector benefited while production in 

manufacturing, electricity, and public services fell during the development phase. During the 

production phase, however, the trade, transport, and construction sectors grew at a rapid 

rate while all other sectors shrank. In other words, we found the so-called Dutch disease 

effect—foreign currency inflow leads to real exchange rate appreciation which, in turn, 

reduces the competitiveness of tradable commodities (e.g., Gregory, 1976; Corden & Neary, 

1982).  

The main contribution of this paper is twofold:  

1. it uses the most recent data to capture the current structure of the Mongolian 

economy in the SAM (in previous studies, data were taken from 2010 or earlier; 

2. because growth in the mining sector has fluctuated since 2014, we calibrated the 

reference scenario to reflect this. In addition, we used IMF projections from July 2018 

for 2018-2023 to calibrate the evolution of major macroeconomic indicators, 

replicating the rigorous macroeconomic policy that the Mongolian government 

implemented beginning in 2017.  

CGE models have been widely used to analyze the impact of FDI and of natural-resource 

booms. The findings from these simulations have shown positive economic and welfare gains 

in the short run. The extent of these gains and the prospects of sustained economic growth, 

however, depend upon several factors and, in particular, upon whether the natural-resource 

boom results in Dutch disease. Such considerations have given rise to a literature on the use 

of oil and mineral income and wealth to counterbalance Dutch disease and foster sustainable 

growth.  

 The literature that has examined extractive-industry booms and Dutch disease 

through CGE models include Benjamin et al. (1989) and Benjamin (1990) on Cameroun and 

Levy (2007) on Chad, all of whom focused on the oil industry and found that these economies 

benefited from the oil boom but experienced Dutch disease. In the mining industry, Chand 

and Levantis (2000) found net welfare benefits of the mineral boom in Papua New Guinea, 

though the benefit was reduced because of crime. Kyophilavong (2016) found that the mining 

boom in Laos fostered economic growth although it was also associated with Dutch disease. 

According to Pham et al. (2015), a mining boom in Australia may have had adverse effects 
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on the tourism sector beyond Dutch disease, though those effects were reversible via 

targeted investments. Also in Australia, Ye (2008) found a positive economic impact of a 

commodity boom in the iron ore sector in Western Australia, although there were winners 

and losers at the industry level and the extent of the gains depended upon the ownership of 

mining enterprises.  

 Castillo and Yu (2014) found that liberalizing the Philippine mining industry from 

partial to full ownership of mining enterprises had negative welfare implications for 

households and some sectors. The mining industry was also vulnerable to international shocks 

such as fluctuating world prices as discussed in Baatarzorig, Galindev, and Maisonnave (2018) 

and internal shocks, including labor strikes (examined in Bohlmann et al., 2014), or 

environmental accidents (see Törmä, Kujala & Kinnunen, 2015). Alternative investment 

policies for mineral and oil revenues and wealth have also been analyzed in the literature and 

show that the Dutch disease effect is not irreversible (see Benjamin, Devarajan & Weiner, 

1989; Benjamin, 1990; Lawrence, 2004; Levy, 2007; Pham et al., 2015; Go, Robinson, & 

Thierfelder, 2016). 

 The high dependency of the Mongolian economy on mining has exposed it to Dutch 

disease (Fisher et al., 2011; Galindev, 2013; Lkhanaajav, 2017). We sought to analyze the 

following question: Would FDI in the coal-export sector result in investment/export-led 

growth at the expense of growth in other sectors even assuming the application of a rigorous 

macroeconomic policy on the part of the Mongolian government? We sought to analyze new 

FDI in the Mongolian coal-export sector during the development phase and the production 

phase (after the mine became operational).  

 
 
 
 

II.   Model and Data  

The Mongolian CGE model uses an adapted version of the PEP 1-t model developed 

by Decaluwé et al. (2013) and calibrated to a 2014 Mongolian Social Accounting Matrix 

(SAM). 

 
 
 
 

2.1 Model 
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The PEP 1-t model is a recursive dynamic CGE model and is described fully in Decaluwé 

et al. (2013). In brief, however, its main specifications are as follows. The production side of 

an economy is divided into different activities/industries. Each activity has a nested structure, 

and each level uses a production function with constant returns to scale. Specifically, at the 

first level, production is specified by a Leontief function composed of value added and 

intermediate consumption. At the next level, value added is specified by a constant elasticity 

of substitution (CES) function of composite labor and capital. Each composite input is a CES 

function of different types. Each activity may produce multiple commodities which are 

aggregated by a constant elasticity of transformation (CET) function. Finally, the quantities 

sold domestically and exported are governed by a CET function and relative prices. 

 On the demand side, the consumption of a commodity is a CES function of domestic 

and imported quantities. A representative household allocates its income from capital, labor, 

and transfers between consumption and saving. Its demand for commodities is governed by 

a linear-expenditure system (LES). This is a savings-driven-investment model so that the sum 

of household, government, and foreign savings determines the amount of investment. 

Investment demand distinguishes between gross fixed capital formation and changes in 

inventories. Government revenue from direct taxes (income) and indirect taxes (production, 

commodities, and foreign trade) is divided between savings and current expenditure. 

Government spending and transfers to other agents are exogenous. The demand for 

commodities for investment and government spending is a fixed fraction of total expenditure, 

respectively. Export demand for domestic commodities is an iso-elastic function of relative 

prices (foreign price expressed in domestic currency divided by domestic price). Current 

account balance in the balance of payments determines the amount of foreign savings. The 

numeraire is the nominal exchange rate. Stock of each type of capital increases by investment 

but decreases by depreciation as in growth models such as those described by Solow (1956). 

Investment in public services is normally exogenous while investment in other industries is 

endogenous depending upon the return (ratio between the rental rate and user cost of 

capital-—the depreciation and interest rate). 

 The PEP-1-t model was modified to take into account the specific features of the 

Mongolian economy and to address the research question. The specifications adopted are 

discussed in detail in Appendix 1. In summary, the following were introduced in the model:  

- Unemployment; 

- Government budget deficit, public debt, and interest payments;  
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- Investment (divided among public, private and mining);  

- Investment in the mining industry (exogenous and dependent upon on FDI; 

investment in the mining sector may take more than one period to build capital stock);  

- A reference scenario calibrated to observed data and IMF projections taking into 

account of the Mongolian government’s fiscal consolidation policy;  

- A uniform and a sector-specific Total Factor Productivity (TFP) used to achieve the 

target levels of GDP and production by sector.  

 
 
 

2.2 Data 

The model is calibrated to the Mongolian Social Accounting Matrix (SAM) constructed with data 

from 2014, including the Supply and Use Table (SUT), the balance of payments, and government 

budget data from the National Statistical Office (NSO).  

 Table 1 shows the macro SAM as a share of nominal GDP in 2014 which was 22.2 trillion MNT. 

As can be seen, household consumption contributed more than half of GDP (57%) while current 

government expenditures were 13% of GDP. Gross fixed-capital formation (both public and private) 

and inventory changes accounted jointly for 35% of GDP. The values of both export and import were 

more than half of GDP (52% and 56%, respectively). The economy was equally intensive in both capital 

and labor (that is, the values of payments to capital owners and compensation of employees were both 

45.3% of GDP). The share of value added in GDP was 90.2% and the remaining 9.8% came from 

indirect taxes on commodities (7.7%), import duties (1.6%), and net taxes on production (0.5%). 

 
Table 1: Macro SAM (% of GDP) 

 1 2 3 4 5 6 7 8 9 10 11 12 13 14 
Labor        0.4 44.8     45.3 
Capital        0.0 45.3     45.3 
Households 43.9 39.0  10.4    2.4      95.7 
Government   4.7  13.4 1.6 7.7 0.3 0.5  0.0   28.2 
TD   13.4           13.4 
TM          1.6    1.6 
TI          7.7    7.7 
ROW 1.4 6.3 1.5 0.8      56.4    66.4 
Sectors          137.7 48.1   185.8 
Commodities   56.6 13.0     95.1 16.7 3.5 28.6 6.6 220.1 
Export        51.6      51.6 
GFCF   19.6 4.1    11.6      35.2 
VSTK            6.6  6.6 
TOTAL 45.3 45.3 95.7 28.2 13.4 1.6 7.7 66.4 185.8 220.1 51.6 35.2 6.6  
 
Note: TD = direct taxes, TM = import duties, TI = other indirect taxes, ROW = rest of the world, GFCF = 
gross fixed capital formation, and VSTK = stock variations. 
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The detailed SAM is a square matrix with sixty-three columns and rows. The 

accounts of the SAM consist of seventeen sectors and commodities, two production factors 

(capital and labor), three types of institutions (private, government, and the rest of the 

world), three types of taxes (income tax, import duties, and taxes on commodities) and 

saving (investment) accounts divided into public investment, mining investment, private 

investment and stock variations. Calculations based on the detailed SAM yielded the 

structure of the 2014 Mongolian economy as discussed below. Tables showing the structure 

can be found in Appendix 2. 

Production structure: The livestock and trade sectors contributed most to total labor 

income while metal-ore mining contributed most to total capital income. Manufacturing, 

metal ores and other mining sectors were highly capital-intensive while livestock, public 

administration, education and health were most labor-intensive (Table A1). The economy as 

a whole was equally intensive in both labor and capital.  

Trade structure: More than half of the total exports were metal ores while the majority 

of imports (74%) were manufacturing products. Metal ores and other mining products were 

almost entirely exported. Most manufacturing commodities and accommodation were 

imported. On the other hand, trade and public administration were not traded internationally 

(Table A2). 

Demand structure: More than half of accommodation services were consumed by 

households. Public administration, education, and health were mostly consumed by the 

government.3 Almost all domestic-coal and other mining products were used as intermediate 

inputs for production. Electricity and financial activities were mainly used as intermediate 

inputs as well. Trade was a 100% margin commodity while 14% of transport services were 

used as a margin while construction services were mainly used for investment purposes (Table 

A3).  

Investment/Savings structure: More than half of total investment (adjusted by 19% for 

the value of stock building) was financed by household savings (Table A4).4 The rest of the 

world and the government contributed 33% and 12% of total investment finance (source) 

respectively and 44% and 37% of the total investment budget financed private and public 

investment (gross fixed capital formation).  

                                                   
3 Following the United Nations national account convention, these commodities were essentially consumed by 
the government. 
4 Note that households and firms are aggregated in our SAM. This means that “household” savings cover all the 
savings of the private sector (i.e., households and firms).	
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Structure of household (private sector) income and expenditure: The main sources of 

income for households were capital ownership and labor which jointly contributed about 87% 

of households’ total income. Households spent most of their income (59.2%) on commodities, 

14% went to the government in the form of direct taxes and 5% was transferred to the 

government as non-tax payments. Transfers to the ROW were relatively small (1.5%) while 

savings were equal to about 20% of total income (Table A5).  

Structure of government income and expenditure: The government received the majority 

of its revenue from the private sector (households and firms) as direct taxes (47%) and 

transfers (16.7%). Commodity taxes supplied 27% of its revenue. Other sources of income 

were relatively small. Almost half of the budget was spent on purchasing goods and services. 

Thirty-seven percent of its budget was received by households as transfers. Government 

savings were 14% of its total budget and were used to finance a part of its capital expenditure 

(Table A6).  

 
 
 
 

III. Scenarios and Simulation Results  

We simulated two scenarios—a business as usual (BAU) and an alternative (FDI) for the 

period of 2016-2025. The results are compared to shed a light on the impact of the FDI. 

 
 

 

3.1 As-Usual scenario 

	 The BAU scenario was based on the historical data and projections in IMF’s fourth 

review under the extended fund facility arrangement with the Mongolian government and 

request for modification of performance criteria published in July 2018 (IMF, 2018). Let us 

call this report “the IMF review” hereafter.  
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Table 2. Data Used for Historical Simulation (Million MNT in 2016 Prices) 

Government transfers to ROW 330,050 
Government transfers to households 3,106,950 
Household transfers to government 727,320 
Foreign transfers to government 127,922 
Foreign transfers to households 524,390 
Household transfers to ROW 191,208 
Direct tax revenue 2,174,194 
Government interest payments 943,000 
Government capital expenditure 3,128,000 
Government spending 3,133,000 
Current account balance -1,507,968 
Private savings 7,252,608 
GDP 23,936,040 

	
	 For 2016, we took GDP values, the growth rate, government capital expenditures, 

government spending, government interest payments, private saving, current account 

balances, and private savings as given in the IMF review. The 2016 values of transfers 

between the ROW and domestic institutions were taken from the balance of payments while 

household transfers to government and direct tax revenue were calculated as residual. The 

value of government transfers to the ROW was calibrated as 35% of interest payments while 

government transfers to household were calculated as the rest of the interest payments plus 

the 2016 value of government subsidies and transfers in the IMF review. These values are 

given in Table 2. 

 

Table 3. Values of Some Variables in the Business-As-Usual Scenario  

(Million MNT in 2016 Prices) 

 Interest 
payment 

Capital 
expenditure 

Government 
spending 

Current 
account 
balance 

GDP Private 
savings 

2017 1,006,269 1,383,621 2,867,868 -2,616,301 25,156,735 5,911,833 
2018 977,339 2,113,166 2,826,359 -2,113,166 26,414,573 6,947,032 
2019 895,982 2,463,951 2,883,943 -2,323,954 27,999,447 7,703,942 
2020 762,929 2,347,474 2,993,029 -2,259,443 29,343,420 8,397,295 
2021 647,022 2,064,310 3,142,680 -1,448,098 30,810,592 9,558,631 
2022 648,255 2,009,590 3,306,100 -421,366 32,412,743 11,577,525 
2023 583,527 2,128,156 3,501,160 -421,366 34,325,093 14,253,415 
2024 723,858 2,128,156 3,501,160 -421,366 36,022,485 14,762,452 
2025 712,265 2,128,156 3,501,160 -421,366 37,643,792 15,091,258 

 
 

For the remaining simulation period (2017-2025), we considered the projected values 

of variables in the IMF review in real terms (in 2016 prices). Some of the main assumptions 
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are given in the following table. Other assumptions can be found in Appendix 3.  

- Government capital expenditure and spending on goods and services took the exact 

values shown in Table 3 in 2017-2023 and stayed at their 2023 values in 2024-2025.  

- Current account balance followed IMF projections until 2022 as shown in Table 3 and 

remained at 2022 values in 2023-2025.  

- Economy-wide (uniform) total factor productivity (TFP) levels were calibrated for 2017-

2022 such that the values of real GDP at market prices replicated IMF projections until 

2023 as shown in Table 3. After 2023, uniform TFP grew at 2.1% a year which was 

consistent with average growth in 2019-2023. 

- The marginal propensity to save was calibrated such that the values of private savings 

followed IMF projections until 2023 as in Table 3 and remained at 2023 values afterwards. 

- The interest rate on government debt was endogenous until 2023 such that the interest 

payment followed IMF projections until 2023 but was fixed at 4% from 2024; this was 

more-or-less an average rate in 2018-2023 so that interest payments were endogenous. 

- Given the assumptions and calibrated government revenue until 2023, the budget deficit 

and the public debt were the same as those shown in the IMF review in 2017-2023 and 

evolved in accordance with assumptions and simulation results until 2025. 

- FDI of about 11.2 trillion MN which financed a part of current account deficits, flowed into 

the metal ores sector in 2017-2021 and built productive capital in 2021 to reflect 

underground operations at the OT copper mine.  

- Sector-specific TFP in metal ores sector was 20%, 15% and 8% higher than 2014 levels in 

2017, 2018 and 2019 respectively and returned to 2014 levels in 2020, 2021 and 2022. It 

increased by 35% in 2023 and by 5% in 2024 to replicate the projected increase in 

production from the underground operation at the OT copper mine. It remained at 2024 

levels in 2025. 

- Sector-specific TFP in the coal-export sector was 32% higher in 2016 than its 2014 level 

and stayed 70% higher than 2014 from 2017 onward replicating an observed increase in 

the coal exports. 

- We assumed that sector-specific TFP in the livestock sector decreased by 2% each year 

as a result of the diminishing quality of grassland, an issue that has become pressing and 

could limit future production. 

- We assumed that sector-specific TFP in the other sectors remained constant throughout 

the simulation period. 
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- Capital was sector-specific while labor was mobile across sectors. 

- We assumed that livestock commodity was used for livestock investment purposes, not 

for private and mining investment purposes. Livestock investment expenditures 

replicated actual growth of new livestock in 2016-2018 and grew at 6% thereafter. 

 
 
 

3.2 FDI Scenario  

In the alternative FDI scenario, we considered FDI of 1 trillion MNT in the coal-export sector 

(in addition to the total foreign savings in the BAU scenario) which spreads evenly between 

2019 and 2022. This FDI created capital in 2023 that was used to produce more output and 

export given the world price of export coal.  

 To implement this simulation, we split the original coal sector in the SAM into 

domestic-coal and the coal-export sectors. Although both sectors were assumed to have the 

same production technology, they sell different kinds of coal and, thus, operate in separate 

markets. Specifically, the coal-export sector produces coking coal and sells abroad while the 

domestic-coal sector produces thermal coal and meets domestic demand. We considered 

that FDI financed the expansion of the coal-export sector but not the domestic-coal sector. 

This separation allowed us to analyze the impact of external changes in the coal-export sector 

(such as prices, quantities, and FDI) that may have affected the domestic-coal sector indirectly 

through changes in demand. Otherwise, the impact would have been unrealistically direct. 

 The effect of this shock came in two phases—development and production. During 

the development phase, the direct effect worked mainly through the balance of payments, 

the real exchange rate, and investment expenditures. During the production phase, however, 

the direct effect began with coal-export production and trickled down.  

 
 
	
3.3 Simulation Results 

Changes in macroeconomic variables are shown in Table 4. All macroeconomic variables 

except real public consumption and nominal exports increased in the FDI scenario. Real 

public consumption decreases due to higher prices as reflected by the consumer price index 

(CPI) which also explain why exports fall and imports increase during the development 

phase—i.e., real exchange rate appreciation. During the production phase, exports increased 
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because the coal-export sector increased exports. Overall, FDI in the coal-export sector had 

a positive impact on macroeconomic variables. 

 

Table 4. Macroeconomic Variables, Changes with Respect to the Business-As-Usual 

Scenario, in Percent 

 Real 
GDP 

Real private 
consumption 

Real public 
consumption Investment Exports Imports CPI 

2016 0.0 0.0 0.0 0.0 0.0 0.0 0.0 
2017 0.0 0.0 0.0 0.0 0.0 0.0 0.0 
2018 0.0 0.0 0.0 0.0 0.0 0.0 0.0 
2019 0.3 0.4 -0.7 3.0 -0.3 1.2 0.4 
2020 0.3 0.3 -0.7 2.8 -0.3 1.2 0.5 
2021 0.3 0.3 -0.7 2.7 -0.3 1.2 0.4 
2022 0.2 0.2 -0.6 2.6 -0.3 1.1 0.4 
2023 2.1 2.1 -3.5 5.5 5.4 5.4 2.5 
2024 1.7 1.2 -3.3 5.4 4.7 4.9 2.3 
2025 1.5 1.0 -3.0 4.9 4.3 4.5 2.0 

	
 The budget-deficit-to-GDP ratio and the debt-to-GDP ratio nearly replicated IMF 

projections in the BAU scenario, as shown in Table 5. FDI in the coal-export sector improved 

both the budget deficit and government debt which decreased more rapidly in the FDI 

scenario. 

Table 5. Budget Deficit and Public Debt	

  Deficit-to-GDP 
(%) 

Debt-to-GDP (%) 
BAU FDI BAU FDI 

2016 17.1 17.1 87.5 87.5 
2017 1.7 1.7 84.6 84.6 
2018 4.6 4.6 79.4 79.4 
2019 4.1 4.0 75.7 75.4 
2020 2.2 2.0 70.8 70.3 
2021 0.4 0.3 64.9 64.5 
2022 0.3 0.2 58.8 58.3 
2023 0.0 -0.8 52.8 50.7 
2024 -0.1 -1.3 50.2 47.2 
2025 -0.8 -1.9 47.3 43.4 

	
	 Real GDP growth nearly reflected IMF projections in the BAU scenario as shown in 

Figure 1 below. As a result of FDI and coal-export-sector expansion in the FDI scenario, GDP 

growth was higher than that in the BAU scenario in 2019 and 2023. 
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Figure 1. Real GDP Growth in the BAU and FDI Scenarios, in Percent 

	
	
 The real wage increased smoothly over time in the two scenarios as shown in Figure 

2 below. However, it is higher in the FDI scenario as labor becomes less abundant than capital 

due to the extra demand generated by the two-phases of FDI. 

 
Figure 2. Real Wage in the BAU and FDI Scenarios 

	
	
	 As shown in Figure 3 below, the construction, transport and trade sectors expanded 

while most sectors declined. The accommodation, electricity, public administration, 

education and health sectors declined the most. Note that no change occurred during 2016-

2018. More profound changes took place in 2023-2025 during the production phase because 

most sectors contracted sharply while production in some sectors surged.  

 In addition, the impact of FDI was different on the production by sector according to 

the phase. For instance, the transport sector shrank slightly during the development phase 
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but expanded significantly in the production phase as result of a surge in demand for 

transport services following the expansion of coal-export sector. Public services declined 

during production because the government was the main consumer of these and, as shown 

above, real government consumption decreased by about 3% (which was directly reflected 

in the production of these services). The accommodation sector, which included services like 

restaurants, hotels and tourist activities, experienced the biggest decline.  

 Meanwhile, the manufacturing, electricity, metal ores, agriculture, livestock and other 

mining sectors contracted as the result of a Dutch disease effect—that is, the inflow of foreign 

currency led to appreciation in the real exchange rate (i.e., domestic tradable goods became 

less competitive). In this case, the Dutch disease effect worked through higher prices for 

domestic goods. On the other hand, imports of these commodities increased as a 

consequence of the relatively lower import prices and increased domestic demand (Figure 

4). For example, production in the manufacturing sectors, which included machinery and 

transportation equipment, shrank despite the fact that the expanding construction sector 

demanded more of these commodities. Imports of these commodities, conversely, increased. 

The Dutch disease effect may also explain the contraction of transport services during the 

development phase.  

 In addition, the domestic-coal sector declined as the result of a drop in domestic 

demand for coal, caused by the shrinking of the manufacturing and electricity sectors. 

Because those sectors had been the main users of domestic-coal and the decrease in their 

demand produced a contraction in the domestic-coal sector. Other less affected or expanded 

sectors could be considered non-traded goods to varying degrees. This is also a symptom of 

Dutch disease. 
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Figure 3. Changes in Production with Respect to the BAU Scenario, in Percent 

 	
	

 

Figure 4. Imports, Changes with Respect to the BAU Scenario, in Percent 

 	
	

 
 
 
 

IV. Conclusions 

In this paper, we examined the impact of FDI in the coal-export sector, one of the main 

exporting sectors in the Mongolian economy. We used a recursive dynamic CGE model 

calibrated to the 2014 Mongolian SAM. We considered two scenarios—BAU and FDI—over 

ten periods starting from 2016. The BAU scenario aimed to replicate the observed 
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performance of the economy in 2014-2016, model projections from the IMF review for 2017-

2022, and generate a reference case for 2014-2025. The FDI scenario, on the other hand, 

took all the exogenous variables specified in the BAU scenario as givens and considered 

additional FDI of 1 trillion MNT that was spread evenly over the years between 2019 and 

2022.  

 This FDI was assumed to create productive capital in 2023 and, therefore, to increase 

production capacity in the coal-export sector. In general, the effect of this FDI came in two 

phases—construction and production phases. The effects in each year during the 

development phase were smaller but positive on GDP, employment, consumption and 

investment. The benefit of using a CGE for this kind of analysis is that it identifies the impact 

on production by sector. During the development phase, the trade and construction sectors 

expanded while other sectors experienced a small Dutch disease effect (they shrank slightly). 

During the production phase, however, the impact was larger because of the increased 

production and export of coal. Again, GDP, consumption, employment, investment, 

government revenue, exports and imports, and price levels increased while public debt-to-

GDP and budget-deficit-to-GDP ratios decreased. At the sector-by-sector level, however, the 

impact was different than it had been during the development phase. The Dutch disease 

effect was observable in the growth in such sectors as trade, transport, and construction and 

the decline in other sectors.  

 Our results show that more FDI in the Mongolian coal-export sector is likely to result 

in more Dutch disease. This calls for further research on the use of income from mineral 

resources to reverse Dutch disease and promote more sustainable sources of economic 

growth. 
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Appendix 1 

We modified the PEP-1-t model in the following ways. The first modification was the wage 
curve, meaning the Phillips curve relationship between the unemployment rate and the real 
wage. Equation A1 shows this relationship in general terms. 
 

      (A1) 

 
where , , and  are nominal wage, consumer price index, and the 
unemployment rate in period  while  is the natural rate of unemployment and  is an 
elasticity parameter. The intuition of equation (A1) is that wage and unemployment rates 
adjust over time, the unemployment rate converges to  from an initial unemployment rate 
and the parameter  controls the speed of convergence as well as indicates the slope of the 
labor supply curve within .  
 Given equation (A1), labor supply is written as follows:  
 

        (A2) 

 
where  and  are labor supply and potential labor supply in  respectively.  
 As specifically discussed below, the model is calibrated to the projections of the IMF 
until 2022. One of the main indicators of IMF projections is public debt. The PEP-1-t model 
does not include budget-deficit and public-debt dynamics. We therefore introduced the 
following variables and related equations: 
 

      (A3) 
 
where  is budget deficit,  is government spending,  is total government transfers 
to other institutions including interest payments,  is government investment 
expenditure and  is government revenue. Public debt accumulates in accordance with 
the following equation.  
 

        (A4) 
 
where  is debt at the beginning of period  and  is an adjustment variable that 
accounts for other variables affecting the level of debt such as a debt revaluation effect, write-
offs and inclusion of debts of state-owned enterprises. It is calibrated so as to target the debt 
in each period. We also calculate budget deficit to GDP and public debt to GDP ratios. 
Interest payments are exogenous for some periods taking IMF projections and then become 
endogenous as we make an assumption on the interest rate for the period beyond IMF 
projections. In general, the following equation is added.   
 

         (A5) 
 
where  is interest payment and  is the interest rate.   
 We separated investment into public, private, mining, and livestock sectors. In the 
PEP-1-t model, public investment is calibrated from public-service capital stock which could 
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be different from public investment in budget data. Therefore, we introduced a variable (
) which is calibrated to account for the difference. 

 
     (A6) 

 
where  is public investment in the budget data,  is a set of public services, 
is type of capital,  is an additional stock in  and  is an investment 

price index. In the current model,  and  are exogenous so that  is 

endogenous.  
 We calibrated livestock investment in a way similar how we had calculated public 
investment. Specifically, investment expenditure on the livestock commodity in the SAM and 
the value of new capital stock in the livestock sector were different and, thus, led us to 
introduce a variable ( ) and calibrate it to account for the difference. 
 

    (A7) 

 
where  is livestock investment in the SAM,  represents livestock sector, is type 
of capital,  is an additional stock in , and  is an investment price index. 

, and  are exogenous so that  is endogenous. 

 
 In addition, investment in mining sectors was determined as follows: 
 

      (A8) 

 
where  is a set of mining sectors,  is investment expenditure in mining sectors, 

 is an additional stock in , and  is an investment price index.  

 Given , , and , investment in the remaining sectors (
) was determined as 

 
  (A9) 

 
where  is total investment,  is stock variation of commodity , and  is a 

consumer price of commodity .  is determined as 
 

      (A10) 

where  is private savings,  is government savings (revenue over current expenditures), 
 is foreign savings, and  is FDI in mining sector. The current account balance 

determines  because  is exogenous from the balance of payments equation: 

 
       (A11) 

 
 As we follow IMF projections on interest payments, we divided government transfers 
to the other agents into transfers related to the interest payments and other.  
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      (A12) 

 
where  is a set of non-government agents,  is total government transfers to 

,  is its part unrelated to the interest payments on debt, and  is the 

share of interest payments transferred to . Because of this modification, an endogenous 
variable became necessary, in the original equation in the PEP-1-t model which 

became as follows: 
 

     (A13) 

 
where  is initial values in the base year and  is the population index. Given 

, we needed to modify the additional capital equation as follows:  

 
     (A14) 

 
where  is the initial value in the base year. 

 Another modification, reflected in the following equation, is that more than one 
period is required to build capital stock.  
 

     (A15) 

 
where  is a set of sectors,  is capital stock in ,  is the depreciation rate in 

, and  is a variable that is used to control the dynamics. For instance, 

 for four years and  

thereafter. The idea is that this adjustment  reflects the construction time of capital during 
which the capital stock could fall as a consequence of depreciation but could then increase 
sharply after some period when capital becomes productive. 
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Appendix 2 

 
Table A1. Production Structure (%) 

Sector Labor Capital Value 
added 

Value 
added/ 

total 
output 

Factor intensity 

Labor Capital 

Agriculture 1.3 1.7 1.5 41.6 43.1 56.9 
Livestock  23.7 3.2 13.4 77.6 87.9 12.1 
Domestic-coal 0.3 0.5 0.4 27.9 37.5 62.5 
Coal-export 0.8 1.4 1.1 27.9 37.5 62.5 
Metal ores 6.6 19.6 13.1 40.7 25.2 74.8 
Other mining 1.0 5.3 3.2 37.1 16.0 84.0 
Manufacturing 4.9 14.5 9.7 36.4 25.0 75.0 
Electricity 2.4 1.6 2.0 36.6 59.6 40.4 
Construction  4.2 5.7 4.9 22.0 42.1 57.9 
Trade 17.5 8.0 12.7 64.7 68.5 31.5 
Transportation  7.9 8.0 8.0 43.5 49.5 50.5 
Accommodation 1.2 0.7 1.0 38.6 63.7 36.3 
Finance 3.0 7.3 5.2 78.3 29.0 71.0 
Public admin 7.3 1.8 4.5 59.9 80.4 19.6 
Education  8.0 1.9 5.0 76.5 80.6 19.4 
Health 3.5 0.6 2.1 60.6 85.0 15.0 
Other activities 6.2 18.4 12.3 61.1 25.2 74.8 

Total 100.0 100.0 100.0  49.7 50.3 
 

Table A2. Trade Structure (%) 

Commodities Export 
shares  

Import 
shares  

Export 
intensity5 

Import 
penetration  

Agriculture 0.3 0.7 4.5 11.5 
Livestock  3.6 0.2 11.4 0.8 
Domestic-coal - 0.0 - 0.2 
Coal-export 7.4 - 100.0 - 
Metal ores 53.2 0.0 99.4 0.5 
Other mining 11.5 0.2 92.7 16.4 
Electricity 0.0 1.9 0.1 20.0 
Manufacturing 13.6 73.9 24.3 67.2 
Construction  0.3 1.3 0.8 3.6 
Trade - - - - 
Accommodation 2.9 5.2 62.4 77.7 
Transportation  3.6 3.4 10.9 11.9 
Finance 0.3 2.1 2.1 16.8 
Public admin 
administration 

- - - - 
Education  0.1 1.4 0.9 11.7 
Health 0.0 0.8 0.5 13.5 
Other services 3.1 9.0 6.8 19.6 

Total 100.0 100.0 
 

                                                   
5 Export excluding taxes and margins (that is, at base prices).	
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Table A3. Domestic Demand Structure (%) 

Commodities Household 
consumption 

Government 
consumption 

Intermediate 
consumption Margin GFCF Stock 

variation 
Total 

Demand 
Agriculture 42.7 - 57.2 - 0.0 0.1 100.0 
Livestock  19.0 - 34.4 - 23.6 23.0 100.0 
Domestic-coal 11.2 - 96.8 - - -8.0 100.0 
Metal ores - - 63.9 - - 36.1 100.0 
Other mining 1.0 - 95.8 - - 3.2 100.0 
Electricity 8.6 - 91.4 - - - 100.0 
Manufacturing 35.6 - 50.8 - 9.9 3.7 100.0 
Construction  0.3 - 26.0 - 73.6 - 100.0 
Trade - - - 100.0 - - 100.0 
Accommodation 66.9 0.2 32.9 - - - 100.0 
Transportation  30.9 0.4 54.6 14.1 - - 100.0 
Financial 
activities 

14.6 - 85.4 - - - 100.0 
Public 
administration 

3.3 88.9 7.7 - - - 100.0 
Education  43.2 53.8 3.0 - - - 100.0 
Health 34.2 59.2 6.5 - - - 100.0 
Other services 32.6 4.8 58.1 - 4.5 -0.0 100.0 

 
 

Table A4. Investment/Savings Structure (%) 

Source Allocation 
Household 55.5 Private investment 44.0 
Government 11.5 Public investment 37.1 
Rest of the world 32.9 Change in inventories 18.9 
Total 100.0 Total 100.0 

 
 

Table A5. Household Income and Expenditure (%) 

Household income Household expenditure 
Wages 45.9 Consumption 59.2 
Capital income 40.8 Direct taxes 13.9 
Transfers from government 10.8 Transfers to the 

government 
4.9 

Transfers from ROW 2.5 Transfers to ROW 1.5 

Total 100.0 
Savings 20.4 
Total 100.0 

 
 

Table A6. Government Budget (%) 

Government revenue Government expenditure 
Transfers from households 16.7 Transfers to households 36.7 
Direct taxes /TD/ 47.3 Transfers to ROW 2.8 
Import duties /TM/ 5.7 Public consumption 46.1 
Export taxes 0.0 Savings 14.4 
Net taxes on products /TI/ 27.4 

Total 100.0 

Transfers from ROW 1.1 
Net taxes on production 1.8 
Total 100.0 
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Appendix 3 

- Direct tax income was calibrated to generate government revenue as in the IMF review 
until 2023 and its rate was fixed at a simulation average value afterwards.  

- We assumed that 35% of government interest payments was paid to domestic institutions 
while 65% was paid to the ROW as in 2016. 

- Government transfers, excluding interest payments to the private sector, followed IMF 
projections between 2017 and 2023. Government transfers to the ROW were represented 
only by interest payments for the entire simulation period. Other transfers between 
institutions followed population growth from 2017 onward. Transfers unrelated to interest 
payments were fixed at 2023 values in 2024-2025. 

- The world price of export coal was 13% lower, 57% higher, and 81% higher than 2014 
values in 2016, 2017, and 2018, respectively, reflecting actual data from Mongolian 
Customs. Between 2018 and 2025, coal-export price it was assumed to decrease by 5.4% 
each year based on World Bank projections. 

- The world price of metal ore fell by 30% between 2014 and 2016 (to capture the actual 
copper price data from the World Bank) and increased by 8.3% and 24% in 2017 and 
2018, respectively (to capture actual data reflecting copper-concentrate price from 
Mongolian Customs). Between 2018 and 2025, the price was assumed to increase by 
0.38% annually based on IMF projections. 

- The world price of the other commodities was assumed to remain at initial values. 


