
 10-YEAR OUTLOOK FOR THE GLOBAL PRIMARY MAGNESIUM MARKET TO 2032 

A Confidential Report Prepared by the CM Group 1 

 
 
 
 

 
 

10-YEAR OUTLOOK FOR THE GLOBAL  
PRIMARY MAGNESIUM MARKET TO 2032 

 

 
 
 
 

A Confidential Report Prepared by the CM Group  
 

September 2022 
 
  



 10-YEAR OUTLOOK FOR THE GLOBAL PRIMARY MAGNESIUM MARKET TO 2032 

A Confidential Report Prepared by the CM Group 2 

Table of Contents 

1. Executive Summary .................................................................................................. 14 

2. The Global Economy and Primary Magnesium Growth ............................................. 27 
2.1 ESG Policies and Responsible Sourcing of Magnesium .................................................. 30 
2.2 China’s ESG Policies ...................................................................................................... 32 

3. Global and Regional Demand for Primary Magnesium and Magnesium Alloys ......... 34 
3.1 Global Demand and Trade ............................................................................................ 34 

3.1.1 Trade in 2021 ............................................................................................................................... 34 
3.1.2 Trade Restrictions ........................................................................................................................ 38 
3.1.3 COVID-19 Impact .......................................................................................................................... 40 
3.1.4 Global Magnesium Consumption by Region and Market Sector ................................................. 42 

3.2 Global Demand by Major Market Sector ...................................................................... 47 
3.2.1 Aluminium Alloy ........................................................................................................................... 50 
3.2.2 Die Casting - Auto ......................................................................................................................... 56 
3.2.3 Iron and Steel ............................................................................................................................... 69 
3.2.4 Metal Reduction ........................................................................................................................... 71 
3.2.5 Others .......................................................................................................................................... 73 

3.3 Demand Outlook by Key Regions .................................................................................. 77 
3.3.1 China ............................................................................................................................................ 80 
3.3.2 North America .............................................................................................................................. 82 
3.3.3 EU ................................................................................................................................................. 85 
3.3.4 Japan ............................................................................................................................................ 87 
3.3.5 ROW ............................................................................................................................................. 89 

3.4 Correlation Between Al and Mg Demand ..................................................................... 91 
3.5 Demand Uncertainties ................................................................................................. 92 

4. Cost Analysis ............................................................................................................ 94 
4.1 Cash Cost Overview ...................................................................................................... 94 
4.2 Chinese Production Costs ............................................................................................. 95 

4.2.1 Raw Materials .............................................................................................................................. 96 
4.2.2 FeSi ............................................................................................................................................... 96 
4.2.3 FeSi Market Impact on Primary Mg Prices ................................................................................. 104 
4.2.4 Labour ........................................................................................................................................ 107 
4.2.5 Energy ........................................................................................................................................ 107 
4.2.6 Maintenance .............................................................................................................................. 110 
4.2.7 Costs H1-2022 ............................................................................................................................ 110 

4.3 ROW Production Costs ............................................................................................... 113 
4.3.1 Electrolytic Producers ................................................................................................................ 114 
4.3.2 Thermal Producers ..................................................................................................................... 116 

4.3.3 Capital Costs .............................................................................................................. 118 
4.3.3.1 Electrolytic Producers ............................................................................................................ 118 
4.3.3.2 Silicothermal/Thermal Producers .......................................................................................... 118 

4.3.4 Emissions and Waste .................................................................................................. 120 
4.3.4.1 Green House Gas (GHG) Emissions ....................................................................................... 120 
4.3.4.2 Other Emissions ..................................................................................................................... 122 
4.3.4.2.1 Electrolytic ............................................................................................................................. 122 
4.3.4.2.2 Thermal ................................................................................................................................. 123 



 10-YEAR OUTLOOK FOR THE GLOBAL PRIMARY MAGNESIUM MARKET TO 2032 

A Confidential Report Prepared by the CM Group 3 

5. Supply .................................................................................................................... 125 
5.1 Overview ................................................................................................................... 125 

5.1.1 China .......................................................................................................................................... 126 
5.1.2 ROW ........................................................................................................................................... 131 

5.2 Producers ................................................................................................................... 133 
5.2.1 ROW ........................................................................................................................................... 133 
5.2.1.1 US Magnesium (USMag, USA) ............................................................................................... 133 
5.2.1.2 Dead Sea Magnesium (Israel) ................................................................................................ 140 
5.2.1.3 Solikamsk Magnesium Works (Russia) .................................................................................. 145 
5.2.1.4 VSMPO - Avisma (Russia) ...................................................................................................... 149 
5.2.1.5 RIMA Industrial (Brazil) .......................................................................................................... 153 
5.2.1.6 Kar Madencilik (Esan) (Turkyie) ............................................................................................. 160 
5.2.1.7 Shemsh Felez Royal Co. (Iran) ............................................................................................... 164 
5.2.2 China .......................................................................................................................................... 168 
5.2.2.1 Top Domestic Producers ....................................................................................................... 168 
5.2.2.2 Leading Producer Profile ....................................................................................................... 168 
5.2.2.2.1 RSM (Yunhai) ......................................................................................................................... 169 
5.2.2.2.2 Xintian ................................................................................................................................... 173 
5.2.2.2.3 Jingfu ..................................................................................................................................... 176 
5.2.2.2.4 Bada ....................................................................................................................................... 179 
5.2.2.2.5 Shanxi Wenxi Yinguang Magnesium Group ........................................................................... 183 
5.2.2.2.6 Qinghai Salt Lake Magnesium – QSLM .................................................................................. 186 

6. Government Policy ................................................................................................. 192 
6.1 China Policy Development and Its Impact on Mg Production ...................................... 192 

6.1.1 Double Control Policy ................................................................................................................. 194 
6.1.2 Emissions Trading Scheme (ETS) ................................................................................................ 196 
6.1.3 Other ESG Policies ...................................................................................................................... 199 

6.2 ROW .......................................................................................................................... 201 
6.2.1 Trade Restrictions ...................................................................................................................... 201 
6.2.2 Critical Mineral Policy ................................................................................................................ 202 
6.2.3 Emissions Trading Schemes (ETS) and Carbon Boarder Adjustment Mechanisms (CBAM) .... 207 

7. Magnesium Industry Outlook ................................................................................. 209 
7.1 Supply Outlook .......................................................................................................... 209 

7.1.1 New Projects .............................................................................................................................. 212 
7.1.1.1 Latrobe Magnesium (Australia) ............................................................................................. 215 
7.1.1.2 Alliance Magnesium (Canada) ............................................................................................... 217 
7.1.1.3 Western Magnesium (USA) ................................................................................................... 218 
7.1.1.4 RSM (Baomei Light Alloy) ...................................................................................................... 219 
7.1.1.5 Verde Magnesium / Big Blue Technologies / Garrison Minerals (Romania) ......................... 221 
7.1.1.6 Korab Resources (Australia) .................................................................................................. 221 
7.1.1.7 Mag One Products Inc. & Tech Magnesium (Canada) ........................................................... 221 
7.1.1.8 MagSil (formerly SilMag) (Norway) ....................................................................................... 222 
7.1.1.9 Iran Projects (Iran) ................................................................................................................. 223 
7.1.1.10 Other Projects ....................................................................................................................... 223 
7.1.2 Closures ...................................................................................................................................... 224 

7.2 Price Outlook ............................................................................................................. 226 
7.2.1 Historical Prices .......................................................................................................... 226 
7.2.2 Historical Prices: Alloy ................................................................................................ 229 
7.2.3 Contracts and Contract Pricing ................................................................................... 230 



 10-YEAR OUTLOOK FOR THE GLOBAL PRIMARY MAGNESIUM MARKET TO 2032 

A Confidential Report Prepared by the CM Group 4 

7.3 Cash Cost Outlook ...................................................................................................... 233 
7.4 Price Forecast ............................................................................................................. 235 
7.4.1 Price Forecast to 2032 ................................................................................................ 235 
7.4.2 Mg/Al Price Ratio ....................................................................................................... 237 
7.4.3 Alloy Pricing Correlation ............................................................................................. 238 
7.4.4 Price Mechanisms and Drivers .................................................................................... 238 
7.4.5 Price Forecast Risks .................................................................................................... 238 

8. Technology Review ................................................................................................ 240 
8.1 A Brief History of Magnesium Technology .................................................................. 240 
8.2 Comparison of Electrolytic Processes ......................................................................... 247 

8.2.1 Farben ........................................................................................................................................ 259 
8.2.2 DOW ........................................................................................................................................... 260 
8.2.3 VAMI .......................................................................................................................................... 261 
8.2.4 Norsk Hydro ............................................................................................................................... 262 
8.2.5 US Magnesium (USMag) ............................................................................................................ 265 
8.2.6 Alcan .......................................................................................................................................... 267 
8.2.7 POSCO ........................................................................................................................................ 268 

8.3 Silicothermal Reduction ............................................................................................. 268 
8.4 Pigeon – Horizontal (HPP) .......................................................................................... 269 
8.5 Pidgeon – Vertical (VPP) ............................................................................................. 276 
8.6 Pidgeon – HPP vs VPP ................................................................................................. 277 
8.7 Pidgeon - Emissions Treatment .................................................................................. 279 

8.7.1 Bag Filter – Operating Principle ................................................................................................. 279 
8.7.2 Key Characteristics of the Bag Filter .......................................................................................... 281 
8.7.3 Exhaust Gas Purification Tower for Sulphur and NOx Removal – Operating Principle .............. 281 
8.7.4 Key characteristics of the exhaust gas purification tower ......................................................... 283 

8.8 Bolzano ...................................................................................................................... 284 
8.9 Magnetherm .............................................................................................................. 286 
8.10 Mintek Thermal Magnesium Process (MTMP) ............................................................ 289 
8.11 Zuliani ........................................................................................................................ 291 
8.12 Mag One Products Inc. & Tech Magnesium ................................................................ 291 
8.13 Continuous Silicothermal ........................................................................................... 291 
8.14 Other Thermal Variants .............................................................................................. 293 

8.14.1 Improved Silicothermal Reduction ........................................................................................ 294 
8.14.2 Aluminothermic Reduction ................................................................................................... 295 
8.14.3 Carbothermal Reduction ....................................................................................................... 297 
8.14.4 Carbides ................................................................................................................................. 300 

8.15 Electrolysis of MgO .................................................................................................... 300 
8.16 Solid Oxide Membrane (SOM) .................................................................................... 300 
8.17 Other ......................................................................................................................... 301 

 



 10-YEAR OUTLOOK FOR THE GLOBAL PRIMARY MAGNESIUM MARKET TO 2032 

A Confidential Report Prepared by the CM Group 5 

Appendix A Vehicle Fuel Efficiency Regulations / Vehicle GHG Emissions Targets ....... 303 
Summary ................................................................................................................................ 303 
EU Vehicle GHG Emissions Targets and Regulations ................................................................ 305 
USA ........................................................................................................................................ 308 
Japan ...................................................................................................................................... 311 
South Korea ............................................................................................................................ 312 
India Vehicle GHG Emissions and Fuel Economy Regulations .................................................. 313 
China ...................................................................................................................................... 313 

 
  



 10-YEAR OUTLOOK FOR THE GLOBAL PRIMARY MAGNESIUM MARKET TO 2032 

A Confidential Report Prepared by the CM Group 6 

List of Figures and Tables  
 
FIGURE 1-1 HISTORICAL AND FORECAST PRIMARY MAGNESIUM PRICES, BASE CASE AND RANGE TO 2032*, (US$/T, 2022 

 REAL, FOB CHINA (TIANJIN), VAT EXCL.) .............................................................................................. 14 
FIGURE 1-2 HISTORICAL AND FORECAST GLOBAL MAGNESIUM DEMAND BY REGION 2010-2032, T ................................. 16 
FIGURE 1-3 HISTORICAL AND FORECAST GLOBAL MAGNESIUM DEMAND BY MAJOR MARKET SECTOR 2010-2032, T .......... 17 
FIGURE 1-4 MG/AL PRICE RATIOS IN CHINA, EU AND THE U.S., 2001 TO H1,2022 ..................................................... 18 
FIGURE 1-5 TYPICAL VPP AND HPP INSTALLATIONS ................................................................................................. 20 
FIGURE 1-6 OUTLOOK FOR ROW PRIMARY MAGNESIUM SUPPLY TO 2032, T .............................................................. 21 
FIGURE 1-7 GLOBAL PRIMARY MAGNESIUM CASH COST CURVES, 2017, 2022, 2026 AND 2032, US$/T, EX WORKS, REAL 

 2022, VAT EXCL. ............................................................................................................................. 22 
FIGURE 1-8 FORECAST GLOBAL MAGNESIUM PRICE 2026, US$/T FOB TIANJIN (RMB:USD 6.2) .................................. 25 
FIGURE 2-1 HISTORICAL GROWTH IN GLOBAL MAGNESIUM PRODUCTION, KT/YR .......................................................... 27 
FIGURE 2-2 WORLD ECONOMY OUTLOOK (GDP GROWTH BY REGION) ....................................................................... 29 
FIGURE 2-3 AIR QUALITY INDEX (AQI) IN XI’AN, SHAANXI PROVINCE .......................................................................... 33 
FIGURE 3-1 WORLD PRIMARY MAGNESIUM TRADE IN 2021, T .................................................................................. 35 
FIGURE 3-2 CHINA MAGNESIUM EXPORTS BY TYPE 2010-2022(JAN-MAY), KT/YR ....................................................... 36 
FIGURE 3-3 IMPORTERS OF CHINESE PRIMARY MAGNESIUM BY REGION IN 2021, KT, % SHARE ........................................ 37 
FIGURE 3-4 IMPORTERS OF CHINESE PRIMARY MAGNESIUM BY COUNTRY IN 2021, KT ................................................... 38 
FIGURE 3-5 REPORTED AND CUMULATIVE CASES OF COVID-19 WORLDWIDE .............................................................. 41 
FIGURE 3-6 CHINA PRIMARY MG PRODUCTION VS REPORTED NEW COVID-19 CASES IN SHANXI, SHAANXI AND INNER 

 MONGOLIA ...................................................................................................................................... 42 
FIGURE 3-7 GLOBAL MAGNESIUM CONSUMPTION BY REGION AND BY MARKET SECTOR 2022(E), KT ................................ 43 
FIGURE 3-8 WORLD PRIMARY ALUMINIUM PRODUCTION 1999-2021, T .................................................................... 44 
FIGURE 3-9 GLOBAL TI SPONGE PRODUCTION 2005-2021, T ................................................................................... 45 
FIGURE 3-10 GLOBAL MAGNESIUM CONSUMPTION FOR METAL REDUCTION .................................................................. 46 
FIGURE 3-11 HISTORICAL AND FORECAST GLOBAL MAGNESIUM CONSUMPTION AND DEMAND BY MAJOR MARKET SECTOR, T 47 
FIGURE 3-12 HISTORICAL AND FORECAST GLOBAL MAGNESIUM DEMAND BY SECTOR 2010-2032, T ................................. 48 
FIGURE 3-13 GLOBAL MG CONSUMPTION 5-YR CAGR 2017-2032 BY KEY MARKET SECTOR .......................................... 49 
FIGURE 3-14 FORECAST CHINESE PRIMARY ALUMINIUM SUPPLY TO 2032, MT .............................................................. 51 
FIGURE 3-15 HISTORICAL AND FORECAST ALUMINIUM CONSUMPTION IN THE US, LB PER VEHICLE ..................................... 53 
FIGURE 3-16 FORECAST ALUMINIUM CONSUMPTION IN AUTOS IN CHINA TO 2030, KG/VEHICLE ....................................... 54 
FIGURE 3-17 MG CONSUMPTION IN THE AL ALLOY SECTOR BY REGION 2010-2032, T .................................................... 55 
FIGURE 3-18 WORLD AUTOMOBILE PRODUCTION AND FORECAST 2012-2032 .............................................................. 57 
FIGURE 3-19 COMPARISON OF MAGNESIUM USAGE ON VEHICLES IN CHINA AND NORTH AMERICA .................................... 58 
FIGURE 3-20 HISTORICAL AND FORECAST CHINA’S VEHICLE PRODUCTION, MILLION UNITS PER YEAR ................................... 61 
FIGURE 3-21 MAGNESIUM CONSUMPTION IN THE AUTOMOBILE SECTOR BY REGION 2010- 2032, T .................................. 63 
FIGURE 3-22 COMPARISON OF FUEL EECONOMY STANDARDS IN KEY VEHICLE MARKETS ................................................... 64 
FIGURE 3-23 HISTORICAL AND FORECAST WORLD AUTOMOBILE PRODUCTION BY REGION TO 2032 ................................... 65 
FIGURE 3-24 AWARD- WINNING AUTO INDUSTRY MAGNESIUM DIE CAST COMPONENTS ................................................. 66 
FIGURE 3-25 MAGNESIUM ALLOYS PARTS ON A VEHICLE ............................................................................................ 69 
FIGURE 3-26 WORLD CRUDE STEEL PRODUCTION 2000-2019E, MT ........................................................................... 70 
FIGURE 3-27 MAGNESIUM CONSUMPTION IN THE IRON AND STEEL SECTOR BY REGION 2010-2032, T ............................... 71 
FIGURE 3-28 PRICE COMPARISON BETWEEN PRIMARY MAGNESIUM AND TITANIUM SPONGE, RMB/T ................................ 72 
FIGURE 3-29 MAGNESIUM CONSUMPTION IN THE METAL REDUCTION BY REGION 2010-2032, T ..................................... 73 
FIGURE 3-30 MAGNESIUM CONSUMPTION IN THE OTHER SECTOR BY REGION 2010- 2032, T .......................................... 76 
FIGURE 3-31 AVERAGE Y-O-Y MARKET GROWTH RATES BY REGION OVER THE LAST 10 YEARS ........................................... 78 
FIGURE 3-32 HISTORICAL AND FORECAST GLOBAL MAGNESIUM DEMAND BY REGION 2010-2032, T ................................. 79 
FIGURE 3-33 HISTORICAL AND FORECAST PRIMARY MAGNESIUM CONSUMPTION AND DEMAND BY REGION 2010-2032, T ... 80 
FIGURE 3-34 CHINESE PRIMARY CONSUMPTION BY MARKET SECTOR 2022 TO 2032, T ................................................... 81 
FIGURE 3-35 MAGNESIUM CONSUMPTION CAGR BY MARKET SECTOR IN CHINA 2017 – 2032 ........................................ 82 
FIGURE 3-36 HISTORICAL AND FORECAST PRIMARY MAGNESIUM CONSUMPTION IN NORTH AMERICA BY MARKET SECTOR 2010-

 2032, KT ........................................................................................................................................ 83 
FIGURE 3-37 NORTH AMERICA PRIMARY MAGNESIUM SUPPLY AND FORECAST, T ............................................................ 84 
FIGURE 3-38 PRIMARY MAGNESIUM CONSUMPTION IN EUROPE BY MARKET SECTOR 2010-2032, KT ................................ 85 
FIGURE 3-39 PRODUCTION OF KEY DOWNSTREAM PRODUCTS IN EUROPE 2012 TO 2021 ................................................ 86 



 10-YEAR OUTLOOK FOR THE GLOBAL PRIMARY MAGNESIUM MARKET TO 2032 

A Confidential Report Prepared by the CM Group 7 

FIGURE 3-40 EU IMPORTS OF MAGNESIUM PRODUCTS BY REGION 2012-2021, T ......................................................... 87 
FIGURE 3-41 JAPAN’S MAGNESIUM IMPORTS BY COUNTRY 2013- 2021, T ................................................................... 88 
FIGURE 3-42 PRIMARY MAGNESIUM CONSUMPTION IN JAPAN BY MARKET SECTOR 2010-2032, KT .................................. 89 
FIGURE 3-43 HISTORICAL AND FORECAST PRIMARY MAGNESIUM ROW CONSUMPTION BY KEY MARKET SECTOR 2010-32, T 90 
FIGURE 3-44 20-YR CORRELATION BETWEEN AL AND MG SUPPLY TO 2021 .................................................................. 91 
FIGURE 3-45 MAGNESIUM CONTENT OF ALUMINIUM BY COUNTRY/REGION, 2000-2018 ............................................... 92 
FIGURE 4-1 CORRELATION ANALYSIS BETWEEN MG AND FESI PRICES 2000 TO 2016 .................................................... 97 
FIGURE 4-2 CORRELATION ANALYSIS BETWEEN MG AND FESI PRICES 2017 TO 2022 .................................................... 97 
FIGURE 4-3 CHINESE MG AND FESI PRICES, 2016 TO 2022. ..................................................................................... 98 
FIGURE 4-4 CHINA LEADING STEEL MILLS PURCHASING FESI 2021, T ......................................................................... 99 
FIGURE 4-5 CHINA FESI AND CRUDE STEEL PRICES (2014-2021), US$/T, VAT INCL .................................................. 100 
FIGURE 4-6 CHINA FESI TRADING VOLUMES AND PRICES, 2014 TO 2022 (RMB/T) ................................................... 101 
FIGURE 4-7 DISTRIBUTION OF FESI PRODUCTION IN CHINA (2021) .......................................................................... 102 
FIGURE 4-8 CHINA FESI PRODUCERS AND INDUSTRY CONCENTRATION 2021, T ........................................................... 102 
FIGURE 4-9 CHINA MONTHLY FESI EXPORTS AND PRICE 2017-2022, T .................................................................... 103 
FIGURE 4-10 CHINA FESI EXPORTS BY COUNTRY IN 2021, T ...................................................................................... 104 
FIGURE 4-11 CHINA PIDGEON SMELTERS’ CASH COST BY SELF-SUFFICIENCY OF FESI 2022, US$/T ................................... 105 
FIGURE 4-12 HISTORIC AND FORECAST FESI COST AND PRICE .................................................................................... 106 
FIGURE 4-13 WORKERS AT A TYPICAL PIDGEON PLANTS IN SHAANXI, CHINA ................................................................. 107 
FIGURE 4-14 ENERGY SOURCE OF CHINESE PIDGEON SMELTERS 2021 ........................................................................ 108 
FIGURE 4-15 DIAGRAM OF SHAANXI MAGNESIUM CIRCULAR ECONOMIC ZONE ............................................................. 109 
FIGURE 4-16 SHAANXI SEMI-COKE AND COAL PRICES, 2017 TO 2022, US$/T ............................................................. 110 
FIGURE 4-17 AVERAGE MAGNESIUM CASH COSTS IN CHINA, 2021 VS H12022, US$/T, VAT EXCL. ............................... 111 
FIGURE 4-18 CHINA MAGNESIUM CASH COST CURVE BY COST ELEMENT 2021 (US$/T, VAT EXCL) ................................ 112 
FIGURE 4-19 CHINA MAGNESIUM CASH COST CURVE BY PROVINCE, 2021 (US$/T, VAT EXCL) ...................................... 113 
FIGURE 4-20 GLOBAL PRIMARY MAGNESIUM CASH COST CURVE BY COUNTRY, H1 2022, US$/T ................................... 114 
FIGURE 4-21 GLOBAL PRIMARY MAGNESIUM C1 COST CURVE BY COUNTRY 2022, US$/T ............................................. 115 
FIGURE 4-22 NON-CHINA ELECTROLYTIC PRODUCERS OPERATING IN 2022 ON THE WORLD PRODUCTION COSTS CURVE ........ 116 
FIGURE 4-23 NON-CHINA THERMAL PRODUCERS OPERATING IN 2022 ON THE WORLD PRODUCTION COSTS CURVE .............. 117 
FIGURE 4-24 REDUCTANT COSTS PER TONNE OF MG FOR VARIOUS REDUCTANTS, US$/T ................................................ 118 
FIGURE 4-25 LOCATION OF MAGNESIUM SMELTERS AND CEMENT PLANTS IN SHANXI AND SHAANXI, CHINA ....................... 124 
FIGURE 5-1 GLOBAL MAGNESIUM PRODUCTION 1990 TO 2022 (KTPY) BY REGION ..................................................... 126 
FIGURE 5-2 CHINA PRIMARY MAGNESIUM SMELTER DISTRIBUTION AND STATUS 2010 VS 2022 ................................... 127 
FIGURE 5-3 CHINA PRIMARY MAGNESIUM CAPACITY AND PRODUCTION BY PROVINCE 2022, T ...................................... 128 
FIGURE 5-4 CHINA’S LARGEST PRIMARY MAGNESIUM PRODUCERS BY PRODUCTION AND LOCATION, KTPA ....................... 129 
FIGURE 5-5 CHINESE PRIMARY MAGNESIUM PRODUCTION BY PRODUCER NUMBER 2010-2022, T ............................... 130 
FIGURE 5-6 CHINA MAGNESIUM INDUSTRY CONCENTRATION AND FORECAST 2012-2032 ........................................... 131 
FIGURE 5-7 ROW PRIMARY MAGNESIUM CAPACITY BY PRODUCER 2012-2021, T/YR ................................................ 132 
FIGURE 5-8 ROW PRIMARY MAGNESIUM PRODUCTION BY PRODUCER 2012-2021, T/YR ........................................... 133 
FIGURE 5-9 AERIAL PHOTOGRAPH OF US MAGNESIUM’S PRODUCTION FACILITIES, UTAH, USA ..................................... 134 
FIGURE 5-10 US MAGNESIUM PLANT LOCATION .................................................................................................... 135 
FIGURE 5-11 US MAGNESIUM H1 2022 COST CURVE POSITION, US$/T .................................................................... 135 
FIGURE 5-12 US MAGNESIUM CAPACITY, PRODUCTION AND UTILISATION 2012-2021 (KTPY, %, YEAR END) .................... 137 
FIGURE 5-13 US MAGNESIUM H1 2022 COST CURVE POSITION, US$/T .................................................................... 138 
FIGURE 5-14 DSM PLANT LOCATION .................................................................................................................... 141 
FIGURE 5-15 VDC T-BAR INGOT AT DSM ............................................................................................................. 142 
FIGURE 5-16 DSM CAPACITY, PRODUCTION AND UTILISATION 2012-2021 (KTPY, %, YEAR END) .................................... 143 
FIGURE 5-17 DEAD SEA MAGNESIUM H1 2022 COST CURVE POSITION, US$/T ........................................................... 144 
FIGURE 5-18 SOLIKAMSK MAGNESIUM PLANT LOCATION ......................................................................................... 145 
FIGURE 5-19 SMK NAMEPLATE CAPACITY, PRODUCTION, AND UTILISATION (KTPY, %, YEAR END) ...................................... 147 
FIGURE 5-20 SMK H1 2022 COST CURVE POSITION, US$/T .................................................................................... 148 
FIGURE 5-21 VSMPO-AVISMA PLANT LOCATION ................................................................................................... 150 
FIGURE 5-22 AVISMA NAMEPLATE* CAPACITY, PRODUCTION, AND UTILISATION (KTPY, %, YEAR-END) ............................... 151 
FIGURE 5-23 VSMPO-AVISMA H1 2022 COST CURVE POSITION, US$/T ................................................................... 152 
FIGURE 5-24 RIMA PLANT LOCATION ................................................................................................................... 154 
FIGURE 5-25 RIMA NAMEPLATE CAPACITY, PRODUCTION, AND UTILISATION (KTPY, %, YEAR END) .................................... 155 



 10-YEAR OUTLOOK FOR THE GLOBAL PRIMARY MAGNESIUM MARKET TO 2032 

A Confidential Report Prepared by the CM Group 8 

FIGURE 5-26 SCHEMATIC OF BOLZANO PROCESS TOP LEFT. INSERTION OF CHARGE AT RIMA TOP RIGHT. REMOVAL OF REACTED 
 CHARGE BOTTOM. SOURCE RIMA. ..................................................................................................... 157 

FIGURE 5-27 RIMA H1 2022 COST CURVE POSITION, US$/T .................................................................................. 159 
FIGURE 5-28 ESAN PLANT LOCATION .................................................................................................................... 160 
FIGURE 5-29 ESAN NAMEPLATE CAPACITY, PRODUCTION, AND UTILISATION (KTPY, %, YEAR END) ...................................... 161 
FIGURE 5-30 ESSAN’S H1 2022 COST CURVE POSITION, US$/T ................................................................................ 163 
FIGURE 5-31 ESAN'S RETORT FURNACES 2015. ....................................................................................................... 163 
FIGURE 5-32 SFR PLANT LOCATION ...................................................................................................................... 164 
FIGURE 5-33 SFR NAMEPLATE CAPACITY, PRODUCTION, AND UTILISATION (KTPY, %, YEAR END) ....................................... 165 
FIGURE 5-34 REDUCTION FURNACES AT SHEMSH FELEZ ROYAL ................................................................................... 166 
FIGURE 5-35 SFR H1 2022 COST CURVE POSITION, US$/T ..................................................................................... 167 
FIGURE 5-36 TOP 20 MAGNESIUM PRODUCERS IN CHINA 2021-2022 ...................................................................... 168 
FIGURE 5-37 LOCATION OF CHINA LEADING PRODUCERS .......................................................................................... 169 
FIGURE 5-38 AERIAL PHOTOGRAPH OF RSM’S WUTAI PRODUCTION FACILITIES, SHANXI, CHINA ....................................... 170 
FIGURE 5-39 RSM PLANT LOCATIONS ................................................................................................................... 171 
FIGURE 5-40 CAPACITY, PRODUCTION AND UTILISATION OF RSM (KTPY, %) ................................................................ 172 
FIGURE 5-41 RSM H1 2022 COST CURVE POSITION, US$/T ................................................................................... 173 
FIGURE 5-42 XINTIAN PLANT LOCATION ................................................................................................................ 174 
FIGURE 5-43 CAPACITY, PRODUCTION AND UTILISATION OF XINTIAN (KTPY, %) ............................................................ 175 
FIGURE 5-44 XINTIAN H1 2022 COST CURVE POSITION, US$/T ................................................................................ 176 
FIGURE 5-45 JINGFU’S PLANTS LOCATION ............................................................................................................... 177 
FIGURE 5-46  JINGFU’S FESI PLANT ...................................................................................................................... 178 
FIGURE 5-47 CAPACITY, PRODUCTION AND UTILISATION OF JINGFU (KTPY, %) .............................................................. 178 
FIGURE 5-48 JINGFU’S POSITION IN THE 2022 COST CURVE ...................................................................................... 179 
FIGURE 5-49 BADA’S PLANTS LOCATION ................................................................................................................ 180 
FIGURE 5-50 BADA’S VERTICAL RETORT ................................................................................................................. 181 
FIGURE 5-51 CAPACITY, PRODUCTION AND UTILISATION OF BADA (KTPY, %) ................................................................ 182 
FIGURE 5-52 BADA’S POSITION IN THE 2022 COST CURVE ........................................................................................ 183 
FIGURE 5-53 YINGUANG’S PLANTS LOCATION ......................................................................................................... 184 
FIGURE 5-54 CAPACITY, PRODUCTION AND UTILISATION OF YINGUANG (KTPY, %) ......................................................... 185 
FIGURE 5-55 TYPICAL FLOW SHEET�FOR TITANIUM SPONGE PRODUCTION INVOLVING MGCL2 RECYCLE ........................... 187 
FIGURE 5-56 QSLM PLANT LAYOUT DECEMBER 2017 ............................................................................................ 187 
FIGURE 5-57 INTEGRATED FLOW CHART FOR QSLM PROJECT ................................................................................... 188 
FIGURE 5-58 QSLM PLANT LOCATION .................................................................................................................. 189 
FIGURE 5-59 BASIC FLOW SHEET FOR QSLM MAGNESIUM SMELTER .......................................................................... 190 
FIGURE 5-60 QSLM CELL HOUSE IN DECEMBER 2017 ............................................................................................. 190 
FIGURE 6-1 POLICY FORMULATION AND ROLLOUT IN CHINA - 2021 .......................................................................... 193 
FIGURE 6-2 THE EVOLUTION OF CHINA’S EMISSIONS TRADING POLICY ....................................................................... 197 
FIGURE 6-3 CHINA ETS SYSTEM FLOW ................................................................................................................ 198 
FIGURE 6-4 MAGNESIUM CRITICAL MINERALS RANKING ......................................................................................... 203 
FIGURE 6-5 EU SUPPLY OF CRMS, 2021 ............................................................................................................ 205 
FIGURE 6-6 ECONOMIC IMPORTANCE AND SUPPLY RISK RESULTS OF 2020 CRITICALITY ASSESSMENT ................................ 206 
FIGURE 6-7 GERMANY CRITICAL RAW MATERIALS MAP 2021 ................................................................................. 207 
FIGURE 6-8 ICAP ALLOWANCE CARBON PRICES, JUL 2019 – JUNE 2022, US$/T ....................................................... 208 
FIGURE 7-1 SHAANXI PRIMARY MAGNESIUM SUPPLY V TOTAL CHINA, T, % ................................................................ 210 
FIGURE 7-2 CHINA GLOBAL PRIMARY MAGNESIUM SUPPLY OUTLOOK 2010-2032, T, % ............................................. 210 
FIGURE 7-3 GLOBAL PRIMARY MAGNESIUM CAPACITY AND FORECAST 2020 TO 2032, T ............................................. 211 
FIGURE 7-4 CHINA PRIMARY MAGNESIUM PRODUCTION SHARE BY PROVINCE (SHARE) 2010-2032 .............................. 211 
FIGURE 7-5 PROPOSED LMG FLOW SHEET ........................................................................................................... 216 
FIGURE 7-6 10KTPY SCHEMATIC PLANT LAYOUT ..................................................................................................... 216 
FIGURE 7-7 ORIGINAL BOLZANO BASED PROCESS FLOWSHEET PROPOSED FOR WESTERN MAGNESIUM IN 2014 ................. 218 
FIGURE 7-8 PHOTO OF ANHUI BAOMEI'S 300KTPY HIGH-PERFORMANCE MAGNESIUM-BASED LIGHT ALLOY AND DEEP 

 PROCESSING PROJECT CONSTRUCTION SITE .......................................................................................... 219 
FIGURE 7-9 SHAREHOLDER OF BOAMEI LIGHT ALLOY PROJECT ................................................................................. 220 
FIGURE 7-10 RSM’S POSITION IN CHINA’S PRIMARY MAGNESIUM INDUSTRY (SUPPLY), T .............................................. 220 
FIGURE 7-11 CHINA PRIMARY MAGNESIUM CAPACITY AND PRODUCTION .................................................................... 224 
FIGURE 7-12 WORLD PRIMARY MAGNESIUM CAPACITY CHANGE 2010 - 2021, T ........................................................ 225 



 10-YEAR OUTLOOK FOR THE GLOBAL PRIMARY MAGNESIUM MARKET TO 2032 

A Confidential Report Prepared by the CM Group 9 

FIGURE 7-13 WORLD PRIMARY MAGNESIUM SUPPLY BY REGION AND FIVE-CAGR 2017-2032 ...................................... 226 
FIGURE 7-14 MAGNESIUM PRICES EU, CHINA AND USA 2004 TO 2022, US$/T ......................................................... 228 
FIGURE 7-15 PRICE MOVEMENTS OF MAGNESIUM AND OTHER METALS IN CHINA 2008-2019 ....................................... 228 
FIGURE 7-16 PRIMARY MAGNESIUM AND MAGNESIUM ALLOY PRICES 2016 TO 2022, US$/T ....................................... 230 
FIGURE 7-17 PHOTO OF MAGNESIUM INGOT PACKED (READY FOR DELIVERY) ............................................................... 233 
FIGURE 7-18 CHINA FESI PRODUCTION COSTS 2017 TO 2022, RMB/T ..................................................................... 234 
FIGURE 7-19 GLOBAL PRIMARY MAGNESIUM CASH COST CURVES, 2017, 2022, 2026 AND 2032, US$/T ...................... 235 
FIGURE 7-20 HISTORICAL AND FORECAST PRIMARY MAGNESIUM PRICES, BASE CASE TO 2032, (US$/T CHINA EX-WORKS, VAT 

 EXCL.) ........................................................................................................................................... 236 
FIGURE 7-21 MG/AL PRICE RATIO IN CHINA, EU AND THE US 2001-2022 ................................................................. 238 
FIGURE 8-1 CATEGORISATION OF MAGNESIUM SMELTING PROCESSES ........................................................................ 241 
FIGURE 8-2 GLOBAL MAGNESIUM PRODUCTION 1990 TO 2022 (KTPY) BY REGION ..................................................... 242 
FIGURE 8-3 RAW MATERIAL SOURCE, DRYING AND ELECTROLYSIS PATHWAYS. ........................................................... 247 
FIGURE 8-4 DELIVERY OF MAGNESIUM CHLORIDE TO CELLS AT US MAGNESIUM. .......................................................... 249 
FIGURE 8-5 BECANCOUR CELL ROOM SHOWING PRILL HOPPERS AND TOP OF CELLS. ...................................................... 249 
FIGURE 8-6 QSLM CELL HOUSE 2017. ................................................................................................................ 250 
FIGURE 8-7 CONCEPTUAL COMPARISON OF MAGNESIUM SMELTING PROCESSES (INCLUDING FRONT END) BY COMPLEXITY AND 

 PERFORMANCE. .............................................................................................................................. 251 
FIGURE 8-8 ARIEL VIEW OF DSM PLANT SHOWING FOOTPRINT OF FRONT END, CELL HOUSE AND CAST HOUSE. ................... 252 
FIGURE 8-9 SIMPLIFIED US MAGNESIUM PROCESS FLOW SHEET ............................................................................... 254 
FIGURE 8-10 SIMPLIFIED AMC FLOWSHEET ............................................................................................................ 255 
FIGURE 8-11 MAGNOLA FLOWSHEET .................................................................................................................... 255 
FIGURE 8-12 DSM/VAMI CHLORINATOR .............................................................................................................. 256 
FIGURE 8-13 SCHEMATIC OF BECANCOUR DEHYDRATION CIRCUIT ............................................................................... 257 
FIGURE 8-14 ARRANGEMENT OF ORIGINAL FARBEN CELLS ......................................................................................... 259 
FIGURE 8-15 DOW CELL ARRANGEMENT ............................................................................................................... 260 
FIGURE 8-16 OPERATING DOW CELL SHOWING TOP OF CELL ..................................................................................... 261 
FIGURE 8-17 ANODE BOTTOM ENTRY CELL AS PER DSM ........................................................................................... 262 
FIGURE 8-18 NORSK HYDRO CELL CROSS SECTIONS .................................................................................................. 263 
FIGURE 8-19 VAMI FLOW LINE CELL HOUSE CONCEPT .............................................................................................. 264 
FIGURE 8-20 DSM CELL HOUSE SHOWING FLOW LINE BOTTOM ENTRY ANODES ............................................................. 264 
FIGURE 8-21 TOP ENTRY ANODE CELLS OF VAMI TECHNOLOGY .................................................................................. 265 
FIGURE 8-22 MORE DETAILED US MAGNESIUM FLOWSHEET ..................................................................................... 266 
FIGURE 8-23 USMAG CELL HOUSE ....................................................................................................................... 266 
FIGURE 8-24 ELECTRODE CONFIGURATIONS IN MON-POLAR AND MULTI-POLAR CELLS ..................................................... 267 
FIGURE 8-25 ALCAN CELL .................................................................................................................................... 268 
FIGURE 8-26 SIMPLIFIED FLOWSHEET FOR A PIDGEON PROCESS .................................................................................. 270 
FIGURE 8-27 SCHEMATIC AND PHOTOGRAPH OF A HORIZONTAL RETORT USED IN THE PIDGEON PROCESS ............................ 271 
FIGURE 8-28 TYPICAL PIDGEON FURNACE SHOWING COOLED END OF RETORTS ON LEFT ................................................... 272 
FIGURE 8-29 EFFECT OF CAF2 ON MAGNESIUM REDUCTION ....................................................................................... 273 
FIGURE 8-30 HIGHLY MANUAL OPERATIONS IN CHINESE PLANTS ................................................................................. 274 
FIGURE 8-31 MECHANISED REMOVAL OF WASTE FROM THE RETORTS AFTER A CYCLE ...................................................... 274 
FIGURE 8-32 SERIES OF PIDGEON FURNACES AND RETORTS ........................................................................................ 275 
FIGURE 8-33 VERTICAL RETORT FURNACES AT POSCO. ........................................................................................... 277 
FIGURE 8-34 HISTORICAL AND FORECAST CHINESE (PIDGEON*) PRIMARY MG PRODUCTION BY TECHNOLOGY, T ................. 278 
FIGURE 8-35 PHOTO OF VPP REDUCTION RETORTS OPERATING IN CHINA ................................................................... 279 
FIGURE 8-36 CROSS SECTION OF A TYPICAL BAG FILTER FOR WASTE GAS ....................................................................... 280 
FIGURE 8-37 PHOTO OF A BAG FILTER IN OPERATION AT A MG SMELTER IN SHANXI ........................................................ 281 
FIGURE 8-38 STRUCTURE OF EXHAUST GAS PURIFICATION TOWER ............................................................................... 282 
FIGURE 8-39 PHOTOGRAPH OF OPERATING EXHAUST GAS PURIFICATION TOWERS .......................................................... 283 
FIGURE 8-40 SCHEMATIC OF BOLZANO PROCESS TOP LEFT. INSERTION OF CHARGE AT RIMA TOP RIGHT. REMOVAL OF REACTED 

 CHARGE BOTTOM ............................................................................................................................ 285 
FIGURE 8-41 FLOW SHEET OF BALZANO PROCESS AT RIMA ....................................................................................... 286 
FIGURE 8-42 SCHEMATIC OF MAGNETHERM PROCESS .............................................................................................. 287 
FIGURE 8-43 FLOWSHEET FOR MAGNETHERM PLANT AT ADDY ................................................................................... 288 
FIGURE 8-44 THE MINTEK THERMAL MAGNESIUM PROCESS (MTTM) ....................................................................... 290 
FIGURE 8-45 RIST CONTINUOUS SILICOTHERMAL FURNACE CONCEPT .......................................................................... 292 



 10-YEAR OUTLOOK FOR THE GLOBAL PRIMARY MAGNESIUM MARKET TO 2032 

A Confidential Report Prepared by the CM Group 10 

FIGURE 8-46 CONTINUOUS SILICOTHERMAL CONCEPT ............................................................................................... 293 
FIGURE 8-47 FLOWSHEET FOR MAGNESITE PIDGEON PROCESSING ............................................................................... 294 
FIGURE 8-48 CHRONOLOGICAL AND REGIONAL VARIATION IN THE MG/AL PRICE RATIO ................................................... 296 
FIGURE 8-49 CARBOTHERMAL PRODUCTION PLANT OF HANRISGG .............................................................................. 298 
FIGURE 8-50 PILOT-SCALE CARBOTHERMAL RIG AT CSIRO ....................................................................................... 299 
FIGURE 8-51 FLOW SHEET FOR CSIRO’S NOVEL CARBOTHERMAL PRODUCTION ROUTE USING SONIC NOZZLES ...................... 300 
FIGURE 8-52 SCHEMATIC OF INFINUM'S MAGGEN SOM PROCESS ........................................................................... 301 
FIGURE 0-1 COMPARISON OF FUEL ECONOMY STANDARDS IN KEY VEHICLE MARKETS ..................................................... 303 
FIGURE 0-2 PASSENGER CAR CO2 EMISSION STANDARDS, NORMALIZED TO CAFE ........................................................ 304 
FIGURE 0-3 LIGHT TRUCK CO2 EMISSION STANDARDS, NORMALIZED TO CAFE ............................................................. 305 
FIGURE 0-4 EU GHG EMISSIONS REDUCTION PLAN ............................................................................................... 306 
FIGURE 0-5 EPA FLEET-WIDE CO2 COMPLIANCE TARGETS, MY2020-MY2026 ........................................................ 309 
FIGURE 0-6 CAFE STANDARDS AND ACHIEVED FUEL ECONOMY ............................................................................... 310 
FIGURE 0-7 JAPAN’S 2030 CORPORATE AVERAGE FUEL ECONOMY TARGETS UNDER WLTP ............................................ 312 
FIGURE 0-8 CHINA VEHICLE FUEL CONSUMPTION MANAGEMENT STAGES .................................................................. 314 
 
TABLE 1-1 PROBABLE AND POSSIBLE NEW ROW PRIMARY MAGNESIUM PROJECTS...................................................... 23 
TABLE 3-1 CHINA MAGNESIUM PRODUCTS EXPORT TARIFFS BY YEAR, 2009 TO 2022 .................................................. 39 
TABLE 3-2 CHINESE IMPORT TARIFFS ACCORDING TO PRODUCT TYPE BY YEAR, 2009 TO 2022 ...................................... 40 
TABLE 3-3 AUTO SHEET ALUMINIUM ALLOY MAGNESIUM COMPOSITIONS ................................................................. 52 
TABLE 3-4 THE LIGHTWEIGHT EFFECT OF MAGNESIUM ALLOYS USED IN AUTOMOTIVE .................................................. 59 
TABLE 3-5 GOALS FOR CHINA'S AUTOMOTIVE LIGHTWEIGHT TECHNOLOGY ROUTE ....................................................... 62 
TABLE 4-1 MG COST MODEL PERFORMANCE DRIVER TREE (PDT) STRUCTURE ............................................................ 95 
TABLE 4-2 ESTIMATED 2022 CASH COSTS FOR SILICOTHERMAL PRODUCERS OUTSIDE CHINA. ........................................ 117 
TABLE 4-3 INDICATIVE CAPEX AND OPEX BY COMPETING TECHNOLOGIES, US$2021/T ............................................ 119 
TABLE 4-4 ESTIMATED GREENHOUSE GAS EMISSIONS FOR MAGNESIUM PRODUCTION TECHNOLOGY (CO2E) .................. 121 
TABLE 5-1 US MAGNESIUM GENERAL INFORMATION ........................................................................................... 134 
TABLE 5-2 US MAGNESIUM MAJOR CONSUMPTION RATES PER T MG METAL .......................................................... 137 
TABLE 5-3 DEAD SEA MAGNESIUM GENERAL INFORMATION .................................................................................. 140 
TABLE 5-4 DSM MAJOR CONSUMPTION RATES PER T MG METAL .......................................................................... 143 
TABLE 5-5 SOLIKAMSK MAGNESIUM GENERAL INFORMATION ................................................................................ 145 
TABLE 5-6 SOLIKAMSK MAGNESIUM MAJOR CONSUMPTION RATES PER T MG METAL ............................................... 147 
TABLE 5-7 VSMPO AVISMA GENERAL INFORMATION .......................................................................................... 149 
TABLE 5-8 AVISMA MAJOR MAJOR CONSUMPTION RATES PER T MG METAL ............................................................ 151 
TABLE 5-9 RIMA GENERAL INFORMATION ......................................................................................................... 153 
TABLE 5-10 RIMA MAJOR CONSUMPTION RATES PER T MG METAL ........................................................................ 158 
TABLE 5-11 ESAN GENERAL INFORMATION ........................................................................................................... 160 
TABLE 5-12 ESAN MAJOR CONSUMPTION RATES PER T MG METAL .......................................................................... 162 
TABLE 5-13 SFR GENERAL INFORMATION ............................................................................................................ 164 
TABLE 5-14 SFR MAJOR CONSUMPTION RATES PER T MG METAL ........................................................................... 165 
TABLE 5-15 RSM GENERAL INFORMATION ........................................................................................................... 170 
TABLE 5-16 XINTIAN GENERAL INFORMATION ....................................................................................................... 174 
TABLE 5-17 JINGFU GENERAL INFORMATION ........................................................................................................ 176 
TABLE 5-18 BADA GENERAL INFORMATION .......................................................................................................... 180 
TABLE 5-19 YINGUANG GENERAL INFORMATION ................................................................................................... 184 
TABLE 6-1 ENERGY CONSUMPTION PERFORMANCE Q1-Q3 2020 BY PROVINCE ........................................................ 195 
TABLE 6-2 ENERGY CONSUMPTION ‘HEAT MAP’ BY PROVINCE WITH INSTALLED MG CAPACITY ..................................... 196 
TABLE 7-1 SUMMARY OF NEW ROW PRIMARY MAGNESIUM PROJECTS ................................................................... 214 
TABLE 7-2 OTHER KNOWN MAGNESIUM SMELTING PROJECTS ................................................................................. 223 
TABLE 7-3 SPECIFICATION OF MAGNESIUM INGOT OF STANDARD GB/T 3499-2011 ................................................. 231 
TABLE 7-4 WORLD PRIMARY CASH COST FORECAST CHINA VS NON-CHINA, US$/T ................................................... 234 
TABLE 8-1 HISTORY OF ROW MAGNESIUM PRODUCTION FACILITIES AND THEIR TECHNOLOGY (OPERATING PLANTS IN GREEN). 

 244 
TABLE 8-2 REACTION EQUATIONS FOR COMMERCIAL MAGNESIUM PRODUCTION PROCESSES ....................................... 246 
TABLE 8-3 COMPARISON OF ELECTROLYTIC CELL TECHNOLOGY OPERATING PARAMETERS ............................................ 248 
TABLE 8-4 SHORT SUMMARY OF FEEDSTOCK PROCESSING FOR EACH OF THE MAJOR ELECTROLYTIC ROUTES ...................... 257 
TABLE 8-5 TYPICAL ELECTROLYTE COMPOSITIONS ................................................................................................. 258 



 10-YEAR OUTLOOK FOR THE GLOBAL PRIMARY MAGNESIUM MARKET TO 2032 

A Confidential Report Prepared by the CM Group 11 

TABLE 8-6 THEORETICAL, BEST PRACTICE AND TYPICAL CHINESE ENERGY CONSUMPTION FOR PIDGEON PROCESS ............... 275 
TABLE 8-7 VERTICAL RETORT PLANTS IN CHINA .................................................................................................... 276 
TABLE 8-8 COMPARISON OF VPP AND HPP ........................................................................................................ 278 
TABLE 0-1 EU CURRENT AND PROPOSED VEHICLE EMISSIONS TARGETS .................................................................... 307 
TABLE 0-2 EXCERPT FROM EU DOCUMENTS AS AN OVERVIEW OF THE REGULATIONS IN PLACE AND FORWARD EMISSIONS 

 REDUCTION TARGETS FOR HEAVY VEHICLES ........................................................................................... 307 
TABLE 0-3 TYPICAL HEAVY VEHICLE CO2 AND FUEL CONSUMPTION STANDARDS ........................................................ 310 
TABLE 0-4 2022 LIGHT PASSENGER FUEL ECONOMY STANDARDS FOR JAPAN ............................................................ 311 
TABLE 0-5 SOUTH KOREA’S CURRENT VEHICLE FLEET EMISSION STANDARDS ............................................................... 312 
TABLE 0-6 HISTORICAL LIMITATION ON FUEL CONSUMPTION IN CHINA .................................................................... 315 
TABLE 0-7 QUALIFICATION RATE OF CAR MAKERS THROUGH THE REGULATIONS ON FUEL CONSUMPTION ......................... 315 
TABLE 0-8 TARGETS FOR THE 14TH FIVE-YEAR PLAN FOR GREEN TRANSPORTATION ................................................... 316 
 
  


