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DME – It’s As Easy As LPG 

Introduction 

This report on dimethyl ether (DME) should be of interest to investors looking at 
alternative energy investment opportunities relative to petroleum products in general, and 
methanol-based Methanex Corporation in particular. Methanex recently announced 
potential plans to spend $40 million-$60 million for a 20% equity interest in a China DME 
plant. By 2030, some forecasters estimate that the world’s energy needs will be 60% higher 
than 2006. What fuels will be used and how many new alternative energy sources will 
become available not only to share in this demand growth but also to help displace 
increasingly expensive oil is still unclear. Leaders to date are ethanol, bio-diesel, DME, 
shale oil, biomass, coal gasification fuels, and/or other bio-fuels. 

We have already published our views on alternative energy coal gasification (Coal 
Gasification – It’s a (Syn) Gas, Gas, Gas; September 2005) and ethanol (Ethanol’s Day in the 
Sun – Food for Fuel Is Food for (Investment) Thought; June 2006) fundamentals and 
investment opportunities. This report on DME prospects complements our first two efforts on 
alternative renewable and non-renewable energy and chemical/fertilizer feedstock options.  

What Is DME? 

Methanol-based DME is a fuel additive similar to, but potentially cheaper than, liquefied 
petroleum gas (LPG), which mostly comprises propane and butane natural gas liquids 
(NGLs). The most advanced country, globally, to pursue the use of DME as a fuel source, as 
in coal gasification and to a lesser degree ethanol, is yet again China, with Japan, India, and 
Australia also active. Exhibit 1 shows how DME fits into the fuel/energy family tree. To date, 
most DME and planned DME will use methanol as its conversion feedstock at a 1.4:1.0 ratio. 

Sam Kanes, CA, CFA 
(416) 863-7798 
sam_kanes@ 

scotiacapital.com 

Exhibit 1 – Fuel Origins 

 
Source: AVL Powertrain Engineering, Inc.; International Energy Association (IEA). 
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Exhibit 2 shows a breakdown of DME’s properties.  

Why We Care About DME/Ethanol/Coal, Petroleum 
Coke, And Other Gasifications/Bio-fuels 

Being responsible for chemical and fertilizer stock analysis, we are increasingly encountering 
these and other alternative fuel sources from a chemical and fertilizer supply and/or demand 
perspective in multiple ways. For example: 

 Coal/petroleum coke/asphaltine/biomass gasification syngas output can be used to 
manufacture chemicals such as methanol and fertilizers such as ammonia, as well as to 
manufacture clean diesel and/or other gasoline products including ethanol. Gasification 
plants can therefore add to global methanol and ammonia capacity.  

 Announced renewable fuel mandates and/or laws passed by numerous governments (e.g., 
United States, Japan, Malaysia, India, Canada, and Australia, etc.) and blocs like the EU 
that force refiners to use renewable fuels are increasing demand for grains and oilseeds that 
would otherwise be used as food for humans, animals, and poultry. This adds to the 
demand for fertilizer to grow more food for both fuel and feed applications.  

 The new DME fuel potential in China should go a long way to using up methanol 
production from the numerous Chinese methanol plants (over 80 methanol projects 
announced to date, according to China’s government). For now, this may keep China from 
exporting its sharply rising methanol production to other countries as it will likely be used 
up in domestic fuel demand via DME blends into local LPG markets or diesel markets. 

 Longer term, advancements in low-cost manufacturing of DME and/or syngas from coal 
could provide an attractive source of olefins feedstock versus gas-based or naphtha-based 
steam cracking, adding to global olefins capacities.  

In order to appreciate the full impact that methanol-based DME could have on LPG, we first 
provide an overview of LPG, its markets, and why there is a need for an alternative to LPG. 

Exhibit 2 – DME’s Properties 

DME Propane Butane Methanol
Boiling Point, °C -24.9 -42.1 -0.5 65
Vapor Pressure @ 20 °C, bar 5.1 8.4 2.1 0.3
Liquid Density @ 20 °C, kg/m3 668 501 610 790
Specific density, gas 1.59 1.52 2.01 1.11
Lower Heating Value, kj/kg 28,430 46,360 45,740 46,500
Ignition Temperature @ 1 atm, °C 235-350 470 365 465
Explosion/Flammability Limit in air, vol% 3.4-17 2.1-9.4 1.9-8.4 7.3-36.0

Property

 
Source: BP p.l.c.; Snamprogetti. 
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LPG Market Overview 

Liquefied petroleum gas is also called LPG, 
LP gas, or autogas. It is a mixture of natural-
gas-based hydrocarbon gases (mostly 
propane and butane) that is used as a fuel in 
mostly Asia and India for heating 
appliances, as well as for fuelling vehicles 
(Exhibit 3). More recently, LPG products 
have been replacing chlorofluorocarbons 
(CFCs) as an aerosol propellant and as a 
refrigerant to reduce damage to the globe’s 
ozone layer. DME’s first commercial use 
was also as an aerosol propellant. 

LPG is typically manufactured in three forms: 
(1) propane (used more in the winter); (2) 
butane (used more in the summer); and (3) a combination of propane and butane. LPG can be 
manufactured during the refining process of crude oil or it can be extracted from oil or gas 
streams as they emerge from the ground via NGL extraction plants. Exhibit 4 shows historical 
prices of crude oil, butane, and propane. 

LPG cannot be substituted for natural gas (methane) due to its higher calorific value (94 
MJ/m3 compared with 38 MJ/m3 for natural gas). LPG is mixed with air to produce a 
synthetic natural gas (SNG), typically at a ratio of 60% LPG and 40% air. This standard 
mixture will vary depending on the gases comprising the LPG. SNG made from LPG is 
typically used as an emergency backup for power utility generators during periods of peak 
power demand. Developing markets in China and India typically use LPG-based SNG to 
build up their customer bases prior to connecting them to their existing natural gas systems. 
In Canada, a similar strategy was used on Vancouver Island whereby local utilities used 
propane as an initial heating source.  

Exhibit 3 – LPG Consumption 

 
Source: World LPG Association. 

Exhibit 4 – Spot LPG and Crude Oil Prices 
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LPG Storage 

The storage hub and price setter for the North American LPG industry is the Mont Belvieu, 
Texas, storage complex on the Gulf Coast. The storage capacity for LPG is in the order of 70 
million barrels. LPG producers post prices for their LPG for sale to distributors and marketers 
at Mont Belvieu  as well as at secondary distribution points along the pipeline networks.  

LPG Prices 

LPG pricing is primarily based on a margin above product and transportation costs. When the 
wholesale price of propane increases, the retail gross margins tend to erode in the short term, 
as it takes more time to pass on all of the price increases to customers. Conversely, when 
wholesale prices decrease, retail gross margins and profitability tend to increase.  

LPG’s Environmental Features 

Environmentally, LPG receives an “A-.” Several studies compare greenhouse-gas emissions 
of CO2 from different fuels and vehicles focusing either solely on tail-pipe emissions or on 
the full life cycle (including emissions incurred during the production and supply of the fuel). 
In general, these studies show that LPG yields significant reductions in emissions 
compared with traditional gasoline. A 1998 International Energy Association study 
revealed that naturally occurring, or “field”, LPG had CO2 emission reductions of 18% to 
29% compared with gasoline. The same study also found that refinery-based LPG also 
reduced CO2 emissions but by only 7% to 22%. The greater reduction in field LPG CO2 
emissions compared with refinery-based LPG CO2 emissions is due to less energy required to 
produce the gas.  

Unlike gasoline, LPG has 
virtually no evaporative 
emissions. Exhibit 5 shows the 
percentage of emissions that a 
given fuel emits compared with 
an equivalent amount of 
traditional gasoline. One final 
environmental benefit of LPG 
occurs in the event of a fuel spill. 
Unlike conventional gasoline or 
diesel, LPG spills have no risk 
of groundwater contamination 
as the autogas quickly dissipates 
into the air. 

Exhibit 5 – Non-regulated Emissions (% of petrol) 

Emission LPG Diesel CNG Methanol Ethanol

Benzene 7.3 90.2 3.5 17.7 17.7

Benzene
(evaporative)

Acetaldehyde 75 110.4 95.8 41.7 2645.8

Formaldehyde 93.6 103.2 496.8 720 416

Butadiene 12.9 108.1 4.8 16.1 24.2

7.10 0 0 7.1

 
Source: The Greenfuel Company; Argonne National Lab. 
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LPG Uses  

Automotive  

A number of auto manufacturers offer consumers “bi-fuel” car models that run equally well 
on both LPG and traditional gasoline. Manufacturers include Citroën, Daewoo, Fiat, Ford, 
Hyundai, Opel/Vauxhall, Peugeot, Renault, Saab, and Volvo. The majority of LPG-capable 
automobiles are made by European manufacturers, as the price of gasoline to European 
consumers is higher than for North Americans (Exhibit 6).  

In Australia, LPG is set at half the price 
of regular gasoline. However, Australia is 
planning to introduce an LPG excise tax of 
A$0.025/litre in the near future, rising to 
A$0.12/litre by 2011. This compares with 
the current A$0.38/litre excise tax on 
Australian petrol.  

Armenia, part of the former Soviet 
Republic, appears to be the world leader in 
using LPG autogas. The Armenian 
Transport Ministry estimates that 20% to 
30% of vehicles in Armenia use autogas 
compared with traditional gasoline. 
Similar to Australia, Armenian LPG prices 
are 50% cheaper than gasoline and 40% 
cheaper than diesel. In Japan, 90% of all 
taxis are autogas-powered. 

Heating/Cooking  

LPG is the most versatile of fuels for 
heating, hot water, and cooking. Of the two 
main grades of LPG (butane and propane), 
propane is used for heating/cooking, 
including hot-water, gas-fired, and 
convector heaters. Alternatively, butane is 
used mainly in cylinders for portable 
applications such as boats, caravans, and 
barbecues. Over half of all households in 
the Philippines use LPG as their primary 
cooking and heating fuel. A sharp increase 
in Philippines’ residential LPG use 
occurred as the price of the fuel and its 
availability were more favourable than for 
conventional fuels. 

Refrigerant  

Highly refined LPG can be effectively used as a replacement refrigerant in systems designed 
for CFC-12, R-22, and R-134a refrigerants. Because it is not considered a greenhouse gas, it 
can be handled without special equipment to prevent its escape into the atmosphere. It is non-
toxic (except for narcotic and asphyxiating properties common to many gases), and in highly 
refined form it exhibits a relatively high flash point of 891°C (1635°F), higher than that of R-
134a. If it should burn, it produces CO2, water vapour, and some soot, whereas R-134a, now 
commonly used in automotive applications, produces thermal decomposition products 
including hydrogen fluoride. 

Exhibit 6 – September 2006 Pump Prices 

Unleaded Diesel
€/litre €/litre

Austria 1.10 1.02

Belgium 1.34 1.11

Finland 1.27 1.01

Germany 1.23 1.09

Greece 0.97 0.99

Netherlands 1.36 1.05

Italy 1.28 1.23

Luxembourg 1.04 0.92

Spain 0.94 0.91

France 1.22 1.10

Ireland 1.15 1.12

Portugal 1.39 1.10

Sweden 1.17 1.14

Estonia 0.98 0.97

Latvia 0.97 0.93

Lithuania 0.94 0.89

Slovakia 1.04 1.10

Slovenia 1.11 1.04

Switzerland 1.06 1.13

GB 1.34 1.41

USA 0.53 0.58

Northern Ireland 1.37 1.44

Norway 1.43 1.32

Poland 1.23 1.13

Hungary 1.13 1.13

Czech Republic 1.17 1.10

Denmark 1.28 1.17  

Source: www.aaroadwatch.ie. 
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Global LPG Producers 

LPG production can be broken into two broad categories: (1) naturally occurring LPG 
production and (2) refinery production of LPG. While there are many companies involved in 
LPG production, we briefly look at a select few below: 

Indian Oil Corporation (IOC) – Ranked the 21st-largest oil and gas company worldwide, 
IOC controls half of India’s 52 million tonne/year LPG market. IOC has 87 LPG bottling 
plants to reach 41 million households. IOC is setting up 19 auto LPG stations. 

Repsol – RepsolYPF is one of the world’s largest LPG marketers, with annual sales 
averaging about 3.2 million tonnes/year over the last five years. Repsol has substantial LPG 
operations in Argentina, Bolivia, Chile, Ecuador, France, India, Morocco, Peru, Portugal, 
and Spain. RepsolYPF procures its supplies mainly from domestic refineries and third 
parties on international markets. About one-third of its requirements are covered by its own 
production. Towards the end of 2004, the company acquired Shell Gas (LPG) UK and its 
subsidiaries, boosting Repsol’s market share from 5% at the end of the 2004 to 21% at 
year-end 2005. Repsol is also working with partners in India to co-develop an integrated 
LPG distribution network.  

Total – In 2005, Total traded or sold about 5 million tonnes of LPG around the world. About 
half of this originated from fields or refineries that are operated by the company. Total’s LPG 
activity measures about 10% of worldwide seaborne LPG trade. Total is the fourth-largest 
global distributor of LPG. In Japan, Total has a 3% stake in DME-Development and a 6% 
stake in DME-International, alongside nine other Japanese partners.  

UltraGaz – UltraGaz is the largest LPG distributor in Brazil and the sixth-largest 
independent LPG distributor worldwide. Over 40% of the company’s EBITDA is derived 
from LPG sales. UltraGaz has an approximate 25% market share of a 6.4 million tonne/year 
LPG market in Brazil. Petrobras Bulk LPG sales growth tracks Brazilian GDP, while bottled 
LPG sales growth closely follows both population and real wage growth. 

DME, A Non-oil-based LPG Alternative 

Rising oil prices are leading to rising propane and butane prices (Exhibit 4). This has 
naturally led to LPG users and intermediaries questioning whether or not there are 
economically viable alternatives for LPG, with similar properties. According to the 
International DME Association, an economic analysis, using standard methodologies for 
estimating future energy costs, indicates that DME can be delivered at a cost that is 
competitive with conventional diesel when crude oil is priced at about $23/bbl. This 
analysis is based on delivering DME to customers in Europe from new world-scale 
manufacturing plants in locations with ample supplies of low-cost natural gas, using new 
LPG tankers and new LPG unloading and storage facilities. With oil prices ranging between 
2.5x to 3.0x DME’s break-even level, the economic advantage of DME and DME 
infrastructure to displace more expensive crude oil fuels is evident.  
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DME Basics 

Dimethyl ether, also known as methyl ether, wood ether, and DME, is the simplest of all ethers 
by chemical composition. It was first developed by DuPont in the 1960s (Dymel brand name) as 
an aerosol propellant alternative. DME, like other ethers (i.e., MTBE), has a smell similar to 
turpentine or embalming fluid. This MTBE smell is what polluted water tables from leaking 
U.S. gasoline tanks. That led to the U.S. government allowing class action lawsuits against 
those that spill MBE. MTBE’s use is declining rapidly in the United States (Exhibit 7). 

DME’s heating characteristics are similar to those of natural gas and propane. It is a clean-
burning and non-toxic alternative to LPG, liquefied natural gas (LNG), diesel, and gasoline. 
Its molecular weight is 35% oxygen, which separates the two CH3 carbon molecules (Exhibit 
8). To date, DME has typically been manufactured from coal- or natural-gas-based methanol 
at a ratio of 1.4 methanol tonnes to 1 tonne of DME.  

Current DME Demand 

DME’s first commercial use was as an aerosol spray propellant, displacing ozone-layer-
damaging chemicals. Its second use mixed with propane is for cryogenic freezing 
applications, such as wart removal. Much larger emerging uses, discussed below, include 
potential use in gas turbines for power generation, household cooking and heating, LPG and 
diesel engines, and longer term as a potential hydrogen source for fuel cells. A brief history of 
DME as an aerosol propellant follows: 

 1963 – Akzo Nobel and DuPont initiate first use of European aerosol products. 

 1966 – First commercial production of aerosol products (hairspray, air fresheners). 

 1970s – Joint venture (JV) between URBK and Akzo Nobel, whereby URBK produced 
DME and Nobel was responsible for sales/marketing/distribution. 

 1980s – DuPont starts using DME in its aerosol products in the United States. 

 2006 – 150,000 tonnes of DME produced annually, mainly for aerosol market. 

Methanol/DME was an important intermediate for the manufacturing of New Zealand’s 
synthetic gasoline by Mobil in its New Zealand crude methanol complex (the world’s first). 
Methanex acquired this facility from Fletcher Challenge in the early 1990s and subsequently 
shut down the methanol-to-gasoline unit as cheap gas, under long-term contracts from the 
New Zealand Maui gas field, was used up.  

Exhibit 7 – U.S. MTBE Demand Vanishing 

 
Source: SRI Consulting. 

Exhibit 8 – DME’s Molecular Structure 

 

Source: International DME Association. 
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Future DME Demand – An LPG Alternative 

It is our understanding that DME can be blended with LPG at up to 25% (although typically 
about 20%) blends without any modifications to fuel lines, tanks, motors, etc.  

Automotive Fuel Potential 

When considering alternative fuels as substitutes to conventional gasoline or diesel, five 
primary factors must be considered: (1) availability (facilities/scale, infrastructure, fossil 
resources); (2) emissions (regulated and non-regulated); (3) economy (production/distribution 
costs, vehicle costs, tank size/weight); (4) acceptability (handling, smell, corrosion, public 
perception); and, (5) renewability (bio-resources).  

The China Securities Journal reported on July 26, 2006, that Shanghai will open the first 
DME-fuelled bus line this year and plans to operate about 1,000 DME fuel vehicles before 
Shanghai’s 2010 World Expo.  

A full 300 litre tank of diesel can power a city bus to go about 860 km. An equivalent tank of 
DME, which can only be filled to 80% capacity to allow for thermal expansion, would power 
the bus to travel only about 360 km. Therefore the density of DME is a significant issue in 
refuelling frequency. 

Isuzu Motors Company of Japan stated that initial diesel engine tests indicate that  
DME’s ultra-low emissions would surpass California’s ULEV (Ultra Low Emission 
Vehicles) regulations. 

Vehicle and bus manufacturers should receive their first DME vehicles orders shortly. The 
Swedish Energy Agency (Energimyndigheten) has awarded Volvo an US$8.4 million 
contract to support development of a third-generation DME engine for 2006 to 2010. The 
project’s goal is to deliver 30 third-generation DME-powered trucks planned for the years 
2009 and 2010. The agency’s grant represents 50% of the project; Volvo is investing the 
remaining 50%. Earlier this year, Volvo acquired a 13% stake in Japanese truck manufacturer 
Nissan Diesel from Nissan Motor, with an option to acquire a further 6% of the shares from 
Nissan Motor within four years. 

DME fuel use does not create soot, smoke, or particulates; DME is therefore an  
excellent additive to diesel fuel, which does. Features of DME as a transportation fuel 
alternative include. 

 100% SOx reduction. 

 90% NOx reduction. 

 No sulfur content. 

 Meets/exceeds 2007 emission standards. 

 Performs in conventional diesel engines with modified fuel injection system. 

 Low-cost dedicated engines. 

 Quiet combustion. 

 High cetane values, important for diesel engine application. 

 Fuel distribution: need LPG-like infrastructure. 

Additionally, DME is non-poisonous and non-carcinogenic, has a short half-life in the 
troposphere, and does not reach the stratosphere. 
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Power Generation Potential 

LNG is one of the leading fuels in today’s thermal power plants in Asia and in tomorrow’s in 
Europe and the United States. However, fuel-receiving facilities are much cheaper for DME 
than for LNG. Therefore, for the same cost, insurance, and freight (CIF) price, DME 
delivered will have a lower overall generation cost. DME is particularly suited to medium-
sized plants of about 500 MW. DME can also reduce CO2 emissions by about 50% compared 
with coal-fired generation. Diesel engines are typically known for their lower capital costs 
and higher heat efficiency than conventional thermic engines. Burning DME in diesel engines 
will result in less nitrogen oxides in exhaust gas. DME is also promising as a hydrogen carrier 
for fuel cells as DME can be reformed at low temperatures (second to methanol) to extract the 
hydrogen required for fuel-cell generation of power.  

In the mid-1990s, BP Amoco identified a blend consisting of primarily DME with lesser 
amounts of methanol and water, as a new ultra clean fuel for gas-turbine power generation. 
GE later joined BP Amoco in gas-turbine combustion testing of DME fuel. GE now 
commercially offers DME-fired E class and F class heavy duty gas turbines. 

Performance at a 700 MW integrated gasification combined cycle (IGCC) plant using DME 
fuel would result in a power generation efficiency (heat rate) that is 1.6% lower (slightly more 
efficient) than for natural gas and about 6.3% lower than for liquid naphtha. 

In 2000, the India Ministry of Power issued a notification permitting the use of DME as a fuel 
for power generation subject to its meeting all the environmental and pollution regulations. 

According to GE, DME can be now be used in existing gas turbines that currently use 
natural gas or liquid fuels such as naphtha or distillate oil, with some hardware modifications 
to the fuel delivery system. 

Heating/Cooking Fuel Potential 

Many developing and third-world countries still use solid fuels such as coal and wood 
because they lack a proper energy supply infrastructure for cleaner fuels. Given the ease 
with which LPG can be transported, most consultants project LPG demand to rise in the 
household fuel markets of developing economies. It is relatively easy to produce DME 
from smaller domestic natural gas fields and coal bed methane, or those from neighbouring 
countries, and transport it in tanks similar to LPG. DME could therefore penetrate wide 
areas already served by LPG in a relatively short period of time without requiring the 
building of enormous infrastructure such as city gas lines. 

Petrochemical Use Potential 

Another potential use for DME is as the feedstock for the production of olefins such as 
ethylene and propylene, the primary plastics building blocks. China’s Chinese Academy of 
Sciences (CAS) is currently launching a coal-to-methanol/DME-to-olefins (DMTO) project. 
Its planned annual olefins capacity of 3 million tonnes/year will require an investment of 
just under $3 billion. The Shaanxi Xinxing Coal Technology Co. will lead the project. CAS 
also has developed a process to convert syngas via DME to olefins (SDTO) directly, without 
methanol. Universal Oil Products and ExxonMobil also have developed coal-to-olefins 
technologies.  

CAS has worked on SDTO since about 1993. In its process, no methanol is required as a 
catalyst to convert syngas directly to DME, followed by another catalyst conversion that turns 
DME into light olefins. On average, 1.88 tonnes of DME could produce 1 tonne of light 
olefins (0.53 tonnes of ethylene, 0.35 tonnes of propylene, and 0.12 tonnes of butane). The 
Dalian Institute is also exploring the direct conversion of syngas to olefins.  
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Coal-Based DME Used Only In China So Far 

China has taken the world lead in coal-to-DME production plant starts for the following 
reasons: (1) China has 126 billion tonnes of coal reserves (third behind the United States 
and Russia); (2) China has become a major oil importer (3 million bbl/d); and (3) China is 
becoming more focused on pollution. Facing oil and natural gas shortages, China is 
speeding up efforts to develop substitution programs to reduce its reliance on oil imports 
and offset the effects of rising oil and natural gas prices. The country’s National 
Development & Reform Commission (NDRC) has recently banned any coal-based DME 
project with a design capacity lower than 1 million tonnes. The bar was purposely set high 
enough that it would take central bank funding to get projects off the ground, and the 
NDRC could then place those projects in areas where water supply and pollution concerns 
would be minimized. China’s water issue is so severe that thousands of chemical dusting 
flights and rockets have been used to steer rainfall. 

Other countries that have announced coal-based DME developments to date are Australia, 
Iran, Qatar, and Papua New Guinea. 

DME Players 

As DME is still emerging and global acceptance is nowhere near that of ethanol (excluding 
China), only a few companies are increasingly becoming involved in DME production, 
primarily in Asia. Dominant Asian DME players include Mitsubishi Gas Chemicals, JFE 
Holdings, and Toyo Engineering. Plant construction and/or turbine technology companies 
such as GE and European-based Lurgi and Haldor Topsoe are also taking advantage of the 
emerging DME market. GE has pursued commercial offerings of its DME-fired E-class and 
F-class heavy duty gas turbines. Canada’s Methanex hopes to invest $40 million to $60 
million for a 20% interest in a new oceanfront China DME complex. 

DME Could Use Existing LPG Supply Chain 

DME could use LPG’s supply chain of gas production, manufacturing, shipping, storage, and 
marketing at up to 20% blends. Ocean transport of DME can also use conventional LPG 
tankers, although tanker storage facilities would need to be slightly adjusted by changing 
certain gaskets and pump seals. DME can then be offloaded and stored at receiving locations 
using LPG-type unloading and storage equipment. Similar to LPG, DME can be stored 
onshore in either a pressurized, semi-pressurized, or refrigerated condition.  

DME has been accepted in the International Maritime Organization (IMO) Gas Carrier Code, 
according to Det Norske Veritas (DNV). DNV can issue safety certificates for LPG gas 
carriers to transport DME (September 2003).  

Exhibit 10 – Offshore LPG Facility 

 
Source: International DME Association. 

Exhibit 9 – LPG Supply Vessel 

 
Source: International DME Association. 
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DME Plant Economics 

A 2001 study by the Toyo Engineering Corporation of Japan suggests that the production 
costs for a large-scale DME plant are economically more feasible than for LNG or LPG. 
Major assumptions included (1) a 2.6 million tonne/year DME plant located in the Middle 
East; (2) natural gas as feedstock; (3) an internal rate of return (IRR) of 15% before tax; and 
(4) a 20-year project life. The 2001 economic study concluded that at a natural gas cost of 
US$0.50/MMBtu with an IRR of 15%, DME can be produced free on board (FOB) Middle 
East for about US$96/DME tonne. 

Haldor Topsoe A/S of Denmark has developed and demonstrated an integrated process for the 
direct production of DME from synthesis gas, made from natural gas. This would eliminate 
the need to manufacture methanol first for DME feedstock. The DME process is very similar 
to the conventional commercial methanol manufacturing process. A new world-scale DME 
manufacturing plant can be expected to produce 5,000 tonnes/day, or about 1.8 million 
tonnes/year. This is enough fuel for (1) a 900 MW power plant; (2) 3,100 tonnes/day as an 
LPG alternative; or (3) 3,400 tonnes/day as a transportation fuel. 

DME economics can be enhanced by (1) low-cost feedstocks; (2) economies of scale; (3) co-
production of methanol and DME as in China’s case; (4) further technological advances; (5) 
value chain optimization; and (6) further market developments for DME.  

DME is attractive as an LPG alternative for the following reasons: (1) DME’s physical 
properties are similar to LPG’s (Exhibit 2); (2) DME is already being used as a 
cooking/heating gas; (3) current prices are attractive; and (4) DME is a suitable LPG 
substitute where there are regional LPG supply/demand imbalances. 

Toyo Engineering Corporation estimated DME’s economics relative to both LPG and LNG  
as follows. 

Exhibit 12 – DME Economics II 
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Source: Toyo Engineering Corporation; Scotia Capital. 

Exhibit 11 – DME Economics I 

 
Source: Toyo Engineering Corporation. 
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There is therefore lots of potential for DME growth in future power, transportation, and 
heating/cooling markets, particularly in Asia (Exhibit 13). 

Select DME Projects 

Some of the growth described above will be serviced by the following DME projects: 

China 

1. SINOPEC (China Petroleum and Chemical [Petrochemical] Corporation) will hold a 
32.5% stake in a $2.6 billion coal-to-methanol-to-DME JV project to be located in 
China’s autonomous region of Inner Mongolia for 2010. Combined capacities will be 4.3 
million tonnes/year of methanol and 3 million tonnes/year of DME. It is estimated that 
the plants will consume more than 5.6 million tonnes/year of coal. The coal conversion 
plant will also feed two thermal power plants with a combined capacity of 270 MW. 
Beijing’s China National Coal Group will also hold a 32.6% stake in the JV. Other 
partners include Shenergy Group and China Yintai Investment Ltd, each with a 12.5% 
stake, and Inner Mongolia Manshi Coal Group will hold the remaining 10%. A pipeline 
will be built to transfer the DME from Ordos to the port city of Tangshan in north 
China’s Hebei Province. 

2. XinAo Group of China has recently agreed with International Finance Corp of 
Washington D.C. on a financing package for a coal-to-chemicals project located in Inner 
Mongolia. International Finance Corporation (IFC), the private sector arm of the World 
Bank, will provide a $40 million loan that is part of a $140 million syndicated loan from 
various global commercial banks. The plant is expected to have a capacity of 600,000 
tonnes/year of methanol and 400,000 tonnes/year of DME. 

3. In Q1/06, China’s Ningxia Coal Group awarded Japan-based Toyo Engineering a 
contract for design and construction of a 210,000 tonne/year coal-to-DME plant by the 
end of 2007. At the time the contract was awarded, the project was Toyo Engineering’s 
third DME contract in China alone. 

4. Toyo Engineering is constructing a 110,000 tonne/year DME plant in Sichuan Province 
for Lutianhua Group for fuel use. The plant is expected to be operational in early 2007, 
using natural gas as its feedstock. 

Exhibit 13 – Potential Asian DME Market (M tonnes/year) 

2010 2020 2010 2020 2010 2020 2010 2020 Growth

Japan 32.8 39.2 4.6 10.2 0.7 1.4 38.1 50.8 33%
China 5.0 8.0 8.2 24.8 12.2 22.7 25.4 55.5 119%
India 4.8 8.8 3.5 8.4 11.6 23.4 19.9 40.6 104%
South Korea 2.3 3.8 2.4 5.8 n.m. n.m. 4.7 9.6 104%
Taiwan 4.2 6.4 n.m. n.m. n.m. n.m. 4.2 6.4 52%
Other Asia 3.0 3.8 9.8 23.5 0.5 0.9 13.3 28.2 112%

Total 52.1 70.0 28.5 72.7 25.0 48.4 105.6 191.1 81%

Growth 34% 155% 94% 81%

Electricity Transportation Heating/Cooking Total

 
Source: JFE Engineering Corporation; Scotia Capital. 



14 

October 2006 Chemicals Research 

5. In April 2006, Shanghai Coking & Chemical Corp put its small 5,000 tonne/year DME 
plant into operation for bus fuel. Shanghai’s fleet of 19,000 buses contains about 15,000 
diesel-powered buses, of which only about 145 run on compressed natural gas (CNG). 
DME use in diesel application for the Shanghai bus fleet is forecast to save $37 
million/year in fuel costs at $70/bbl oil. The Ministry of Science will offer subsidies for 
30 DME buses in Shandong Province.  

6. The Rockefeller family took a 31% stake for $100 million in China’s Shandong Jiutai 
Chemical Co. and is also teaming up on a $677 million DME plant with annual capacity 
of 1 million tonnes/year.  

7. China’s China National Coal Group stated it will use DMTO technology at a plant it 
recently acquired from Harbin Coal Chemical Engineering Company. The company 
plans to produce 600,000 tonnes of ethylene and propylene per year by 2009 from 
DME/methanol, the world’s first commercial DMTO plant. 

8. Shaanxi Xinxing Coal Technology Co. announced a DMTO project based on technology 
developed by a government-related body. The $2.8 billion project will have planned 
olefins capacity of 3 million tonnes/year.  

9. We understand that Dow Chemical and China’s Shenhua Group are jointly studying an 
olefins project near Yulin based on coal-to-methanol/DMTO technology. 

Other Countries 

1. A consortium of Japanese chemical and engineering firms are funding a 1.7 million 
tonne/year DME plant in Australia using JFE technology.  

2. Zagros Petrochemical (a subsidiary of Iranian National Oil) is building an 800,000 
tonne/year DME plant at Bandar Assaluyeh, Iran. Denmark’s Haldor Topsoe is 
providing the DME technology that will use methanol dehydration.  

3. Papua New Guinea’s biggest oil and gas producer, Oil Search, signed a deal with 
Mitsubishi Gas Chemical and Itochu Corp. to begin preparing a $0.5 billion plant to 
supply DME applications to Japan. The plant is to produce up to 86 PJ (PetaJoules) 
equivalent of DME per year, or about 14.8 million of barrels of oil equivalent. DME has 
been under research and development in Japan since 1989. 

4. French oil giant Total announced in 2005 that it is working with nine Japanese 
companies on a $250 million DME pilot project for 2010. Japan’s Ministry of Economy, 
Trade and Industry is providing up to 65% of the cost of the project. While the pilot plant 
will be located on the Japanese island of Hokkaido, Total stated that it will likely build its 
first commercial plant in Qatar, with a planned capacity of 2.2 million DME tonnes/year. 

While no one has yet converted a mothballed methanol plant to DME, it has been 
mentioned by BP, Acetex, Methanex, and others as being potentially feasible. Additional 
co-production of methanol and DME is also viewed as potentially feasible from a 
mothballed methanol plant. 
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Impact on Canadian Companies 

Methanex 

The introduction of DME is positive for methanol demand in the short term and therefore 
positive for Methanex, the world’s largest methanol producer, for now. As MTBE is phased 
out both in the United States and across the globe because of its ether smell and non-
renewable nature, Methanex and other methanol producers are looking for new demand for 
methanol. Methanex is currently negotiating with a China-based DME producer to be the 
exclusive methanol feedstock supplier for up to four DME plants to be located on China’s 
coast. The first plant, expected to be operational in 2007 will require about 300,000 
tonnes/year of methanol to produce about 215,000 tonnes/year of DME. In total, the four 
DME plants will require about 1 million tonnes/year of methanol. This would be a significant 
accomplishment for Methanex if the deal gets done. A direct $40 million to $60 million DME 
investment is also possible. 

NOVA Chemicals 

DMTO technology is likely negative to NOVA Chemicals Corporation long term as China 
moves towards self-sufficiency in olefins. While DMTO technology is proven, large-scale 
capacity coming online is still four to five years away. 

DME Conclusions 

DME could make sharp progress as a natural gas and coal monetization tool to displace some 
oil-based products. By 2030, the world’s energy needs will be 60% higher than they are 
today. Important issues on which existing or new fuels will benefit the most or least remain 
(1) delivered cost (per Btu or carbon emission equivalent); (2) performance; (3) customer 
acceptance; and (4) perception. Overlaying the choice of future fuels will be increasingly 
stringent government mandates for renewable fuel use and CO2 carbon restrictions and/or 
costs under Kyoto or other global warming gas legislation.  

LPG blends of up to 20% DME require no modifications. DMTO petrochemical plants 
have recently been announced in China. We believe DME should use up China’s massive 
methanol capacity increase which will be derived mostly from coal gasification. Over time, it 
appears that DME will increasingly be made directly from syngas without the 
transformation requirement to methanol first. The positive DME demand pull for 
methanol may therefore be more short to mid-term.  

Currently, some 5% of world gas consumption is used for chemicals manufacturing, 
principally for ammonia, hydrogen, and methanol applications. Syngas substitution for high-
cost gas from coal/petroleum coke/asphaltine gasification into syngas that can then be used in 
methanol, ammonia, DME, clean diesel, and power applications is forecast to accelerate 
sharply. China is the first major country moving rapidly down this path that includes 
DME. We expect other countries will have to follow.  
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Appendix 1 – International DME Association Corporate 
Members 

Appendix 1 – International DME Association Corporate Members 

  Elgas Limited   Oil Search Limited
  Origin Energy Limited  Wesfarmers Kleenheat Gas P/L

  Prosint Quimica S. A.

Methanex Corporation

  Jiutai Chemical Industry Technology, Ltd.

  AB Volvo (Patron Partner)   Air Liquide
  World LP Gas Association   Akzo Nobel Base Chemicals BV
  AVL List GmbH   Chemrec AB
  Forschungszentrum Karlsruhe GmbH   Haldor Topsøe A/S
  Larmi, Prof. Martti   Lurgi AG (Patron Partner)
  Palmqvist, Prof. Anders   Snamprogetti S.p.A.
  Shell Global Solutions Int.  Municipality of Växjö

  Central Motor Wheel Co. LTD   Japan DME Forum (JDF)
  Mitsui & Co., Ltd.

  Korea Gas Corporation

  Union Chemical Laboratories, ITRI

  Aygaz A.Ş.

  Air Products & Chemicals, Inc.
  BP America Inc. (Patron Partner)
  Marathon Oil Company
  TCG / TCGR

  Taiwan

  Turkey

  United States

  European Union

  Japan

  Korea

  Australia

  Brazil

  Canada

  China

 
Source: International DME Association. 
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Appendix 2 – Japan DME Forum Members 

 

Appendix 2 – Japan DME Forum Members 

Ishikawajima-Harima Heavy Industries Co., Ltd. JGC Corporation
Itochu Corporation Nippon Oil Corporation
Iwatani International Corporation JFE Holdings, Inc.
Osaka Gas Co., Ltd. Hitachi, Ltd.
Center for Coal Utilization, Japan Marubeni Corporation
Japan Petroleum Exploration Co., Ltd. Mitsubishi Gas Chemical Company, Inc.
Chiyoda Corporation Mitsubishi Heavy Industries, LTD.
Electric Power Development Co., Ltd.

International DME Association Toho Gas Co., Ltd.
JFE Chemical Corporation Toyo Engineering Corporation
Iino Lines Total Fina Elf Corporation
Isuzu Motors Limited Toyota Tsusho Corporation. All rights reserved.
Idemitsu Kosan Co., Ltd. Nishimatsu Construction Co., Ltd.
Inpex Corporation Nissan Motor Co.,Ltd.
Ube Industries, Ltd. Japan L. P. Gas Association
IAE.(Institute of Applied Energy) Nippon Sanso Corporation.
NKK Trading Inc. Nippon Sharyo, Ltd.
Ebara Corporation Nippon Yusen Kabushiki Kaisha
Kawasaki Kisen Kaisha, Ltd. NIYAC Corporation
Kawasaki Heavy Industries, Ltd. Babcock-Hitachi K.K.
Kansai Electric Power Co.,LTD. Hamai Industries Limited
Kuribayashi Steamship Co., Ltd. Hino Motors, Ltd.
Cosmo Gas Co., Ltd. Mitsui Oil & Gas Co., Ltd.
Shikoku Research Institute Inc. Mitsubishi Materials Corporation
Sinanen Co., Ltd. Yanmar Co., Ltd.
Mitsui O.S.K. Lines, Ltd. Yokogawa Electric Corporation
Suzuyo Shoji Corporation Federation of Japan L. P. Gas Association
Sumitomo Metal Industries, Ltd. Bosch Automotive Systems Corporation
Sumitomo Corporation Itochu Enex Co., Ltd.
Sumitomo Seika Chemicals Co., Ltd. Nichias Co., Ltd.
JCOAL(Japan Coal Energy Center) Mitsubishi Kakoki Kaisha, Ltd.
Takuma Co., Ltd. Kitakyushu Foundation for the Advancement of
Chuo Precision Industrial Co., Ltd. Industry Science and Technology
Central Research Institute of Electric Power Industry Kokuka Sangyo Co.,LTD.
Tokyo Gas Co., Ltd. Sumitomo Chemical Co.,Ltd.
Toshiba Corporation Chubu Electric Power Co.,Inc.

International Development Engineering Society (IDES)

Corporative Organizations

Director's Organizations

 
Source: Japan DME Forum. 
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Appendix A – Important Disclosures
 

Company Ticker Disclosures* 

Methanex Corporation MX S 
NOVA Chemicals Corporation NCX H4, S 

I, Sam Kanes, certify that (1) the views expressed in this report in connection with securities or issuers that I analyze accurately 
reflect my personal views and (2) no part of my compensation was, is, or will be directly or indirectly, related to the specific 
recommendations or views expressed by me in this report.  

The Fundamental Research Analysts' compensation is based on various performance and market criteria and is charged as an 
expense to certain departments of Scotia Capital Inc., including investment banking. 

Scotia Capital Inc. and/or its affiliates: expects to receive or intends to seek compensation for investment banking services from 
issuers covered in this report within the next three months; and has or seeks a business relationship with the issuers referred to 
herein which involves providing services, other than securities underwriting or advisory services, for which compensation is or may 
be received. These may include services relating to lending, cash management, foreign exchange, securities trading, derivatives, 
structured finance or precious metals. 

For Scotia Capital Research Analyst standards and disclosure policies, please visit http://www.scotiacapital.com/disclosures. 

 
* Legend 
H4 The Canadian Index Analyst/Associate, in his/her own account or in a related account, owns securities of this issuer. 
S  Scotia Capital Inc. and its affiliates collectively beneficially own in excess of 1% of one or more classes of the issued and 

outstanding equity securities of this issuer. 

 

http://www.scotiacapital.com/disclosures


We have a three-tiered rating system, with ratings of 1-Sector Outperform, 2-Sector Perform, and 3-Sector Underperform.
Each analyst assigns a rating that is relative to his or her coverage universe.

Our risk ranking system provides transparency as to the underlying financial and operational risk of each stock covered.  Statistical
and judgmental factors considered are: historical financial results, share price volatility, liquidity of the shares, credit ratings, analyst
forecasts, consistency and predictability of earnings, EPS growth, dividends, cash flow from operations, and strength of balance
sheet. The Director of Research and the Supervisory Analyst jointly make the final determination of all risk rankings.

Definition of Scotia Capital Equity Research Ratings & Risk Rankings

Scotia Capital Equity Research Ratings Distribution*

Distribution by Ratings and Equity and Equity-Related Financings*

*As at September 30, 2006.
Source: Scotia Capital.
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Percentage of companies covered by Scotia Capital
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for which Scotia Capital has undertaken an 
underwriting liability or has provided advice for a fee
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Ratings

1-Sector Outperform
The stock is expected to outperform the average total return of the
analyst’s coverage universe by sector over the next 12 months.

2-Sector Perform
The stock is expected to perform approximately in line with the
average total return of the analyst’s coverage universe by
sector over the next 12 months.

3-Sector Underperform
The stock is expected to underperform the average total return
of the analyst’s coverage universe by sector over the next 
12 months.

Other Ratings
Tender – Investors are guided to tender to the terms of the
takeover offer. 

Under Review – The rating has been temporarily placed under
review, until sufficient information has been received and
assessed by the analyst.

Risk Rankings

Low
Low financial and operational risk, high predictability of
financial results, low stock volatility.

Medium
Moderate financial and operational risk, moderate predictability
of financial results, moderate stock volatility.

High
High financial and/or operational risk, low predictability of
financial results, high stock volatility.

Caution Warranted
Exceptionally high financial and/or operational risk, exceptionally
low predictability of financial results, exceptionally high stock
volatility. For risk-tolerant investors only.

Venture
Risk and return consistent with Venture Capital. For risk-
tolerant investors only.

For the purposes of the ratings distribution disclosure the NASD requires members who use a ratings system with terms different
than “buy,” “hold/neutral” and “sell,” to equate their own ratings into these categories. Our 1-Sector Outperform, 2-Sector
Perform, and 3-Sector Underperform ratings are based on the criteria above, but for this purpose could be equated to buy, neutral
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Alex Jemetz, CFA (416) 863-7489
Equity Advisory
Paul Danesi (416) 863-7735 Joey Mack, CFA (416) 863-7134
Gareth Watson, CFA (416) 863-7604 Katie Tabesh, CA (416) 945-5332

TM Trademark of The Bank of Nova Scotia. The Scotia Capital trademark represents the 
corporate and investment banking businesses of The Bank of Nova Scotia, Scotiabank Europe
plc, Scotia Capital Inc. and Scotia Capital (USA) Inc. - all members of the Scotiabank Group
and authorized users of the mark. Scotia Capital Inc. is a member of CIPF.

TM
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