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It's difficult to get away from fracking at the moment. Last month 
we looked at protests in southern England, this month we consider 
the German situation, and conclude that the anti-frackers are in the 
ascendant and likely to remain there for the foreseeable future, 
with support from regional politicians. This is confirmed by the 
results of the recent national elections, after which pro-fracking 
parties are not in a position to influence government attitudes .

Chinese NOCs have been taking a more positive approach towards 
the new technology, investing in companies fracking in North 
America partly, no doubt, to gain experience for use at home. But 
this is not the full extent of their overseas investment activities. 
Central Asia and Australia are also focuses for Chinese interest, 
although their motives in those areas are more directly related to 
obtaining conventional pipeline and LNG supplies to help bridge 
the gap between indigenous production and growing gas demand 
in China. 

The Russian power generation sector uses more natural gas than 
the combined national gas demand of Germany and the UK, so 
what happens there is important. Liberalisation has led to new 
companies generating, and supplying gas for generation at the 
expense of Gazprom's market share. Demand for electricity is 
falling because of the after effects of the economic downturn and 
rising prices. Gas still has around a 70% market share of generation 
fuel but gas usage is expected to stagnate or fall as more efficient, 
modern generating plant is installed. 

Bolivia exports a lot of gas to its South American neighbours, 
Argentina and Brazil, but has not been proving up new gas reserves 
to ensure continuity of supply, and there are potential threats to its 
exports from the development of indigenous reserves by its two 
biggest customers. At least two strategies suggest themselves – 
make upstream exploration more attractive to foreign investors, 
and develop new export markets. 

Our final article is a bit different, one man's views on the future 
of electric vehicles (EVs) and how they might benefit the North 
American – and other – gas markets, based on his experiences 
of driving an EV around the US north-east. Is there a transport 
revolution in the offing? 

John Elkins 
Editor, Gas Matters 

LETTER FROM THE EDITOR



   GAS MATTERS | OCTOBER 2013 | 4

Australia is 
already China's 
largest source of 
LNG, with more 
projects yet to 
yield increased 
flows

Gas still 
provides around 
70% of Russian 
electricity, but 
overall output 
is expected to 
remain more or 
less flat

The Green Party 
is in favour 
of replacing 
coal with gas 
in the power 
production 
portfolio but 
does not 
support fracking

There has been a boom in overseas investment 
by China’s three National Oil Companies – 
China National Petroleum Company (CNPC), 
Sinopec and China National Offshore Oil 
Company (CNOOC) over the last few years, 
and there are no signs that it is about to end. 
As much as $100 billion may already have 
been invested in oil and gas assets overseas, 
of which at least $40 billion has been spent 
in North America, partly on shale assets. But 
this is not the only focus. Central Asia and 
Australia offer gas supplies closer to home 
and have attracted their share of upstream 
investment. Pipeline gas is already flowing 
to China mainly from Turkmenistan, and 

Australia is already China's largest source 
of LNG, with more projects yet to yield 
increased flows. Clearly the international gas 
sector has become an attractive investment 
target for Chinese companies, for a variety 
of reasons including immediate gas supply, 
upstream expertise, or in some cases more 
simply a good return on investment. Given 
China's large indigenous energy reserves we 
might expect foreign investment to decline, 
perhaps when the companies have absorbed 
all the lessons they need to learn and use 
acquired technology to develop home 
reserves more systematically. But the end of 
the investment boom is not in sight yet. 

In 2011 Russia's gas-to power sector used 
as much gas as the combined total gas 
consumption of Germany and the UK. Reform 
of the generation sector led to the dispersal 
of generation assets between wholesale 
generating companies (OGKs) and territorial 
generating companies (TGKs) which compete 
to sell on the wholesale market with each 
other and with hydro and nuclear producers. 
Gas supplies to power stations are also 
now being spread across more companies 
following the key breakthrough in 2009, 

when Novatek secured a contract to supply 
57 Bcm of gas to generator OGK-1through 
Gazprom's gas network. Other gas-to-power 
deals have followed, apparently with support 
from central government and Gazprom's 
share of the market has declined. Gas still 
provides around 70% of Russian electricity, 
but overall output is expected to remain more 
or less flat or possibly decline as more efficient 
generation capacity is introduced, electricity 
prices rise and the long term effects of the 
economic and financial crisis continue. 

Fracking techniques have been in use 
in Germany since the 1960s but since a 
public debate on fracking started in 2011 
no more permits have been granted and 
the government of the state of Nordrhein-
Westfalen has formally announced a 
moratorium. Local politicians have shown 
themselves to be sensitive to anti-fracking 
protests and there does not seem to be 
sufficient political momentum to suggest that 
fracking activities will gain approval in the 

near future. The recent central government 
elections have not offered any hope. The 
Liberal Party, which is relatively pro-fracking, 
did not make it into Parliament. The Green 
Party is in favour of replacing coal with gas (as 
a bridging fuel and a back up for renewables) 
in the power production portfolio but does 
not support fracking, and fracking is not a 
big issue for the other major parties. This 
reinforces the view that it will be a long time 
before fracking becomes possible in Germany. 

The	 great	 Chinese	 takeaway	 –	 Chinese	 companies	 invest		
in	overseas	assets	

Page	6

Page	19

Page	14

Russian	gas-to-power	competition	mounts	as	demand	is	squeezed

Fracking	in	Germany:	Emotions	are	running	high

EXECUTIVE SUMMARIES
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Some 
international 
companies 
have remained 
in Bolivia, but 
investment in 
exploration has 
stalled

EVs are more 
energy-efficient 
than most 
other ways 
of powering 
vehicles, but EVs 
are currently 
expensive to 
buy

Bolivia has a large land area and a population 
of little more than ten million whose GDP 
per capita ranks 157th in the world. Its 
best hope of raising living standards is by 
exploiting its mineral wealth, including 
natural gas. It generates significant income 
from gas exports to Argentina and Brazil 
but is not replacing producing reserves with 
new gas discoveries, following the 2006 
nationalisation of the gas industry. Some 
international companies have remained in 

Bolivia, but investment in exploration has 
stalled. Further potential threats loom, in 
the shape of the possible development of 
shale gas in Argentina and of conventional 
reserves in Brazil, although demand in 
both countries should be enough to allow 
Bolivian exports to continue for some time. 
Nevertheless a reversal, or slackening of the 
nationalisation regime is being discussed, 
and alternative markets are being sought 
further afield in South America. 

The link between gas demand and electric 
vehicles (EVs) may seem tenuous, but it 
exists, as Ben Schlesinger argues in his 
reflections on gas-fired power generation 
in North America and his experiences of 
driving an EV around the north-east of the 
United States. Gas-to-power-to-electric 
vehicles is more energy-efficient than 
most other ways of powering vehicles, 

but EVs are currently expensive to buy , 
and lack the extensive network of filling 
stations available for conventionally 
fuelled vehicles. Nevertheless, if only 
for environmental reasons, EVs offer the 
prospect of an attractive outlet for natural 
gas which ticks the environmental boxes. 
From the current small beginnings maybe a 
transport revolution will be developed? 

Page	25

Page	31

Bolivia’s	gas	wealth	–	and	its	ticking	clock	

And	now	for	something	completely	different	–		
gas	and	electric	vehicles

EXECUTIVE SUMMARIES
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The “Going Abroad” 
policy was first 
officially initiated 
by the Chinese 
government in 
1998 to encourage 
companies to invest 
overseas in projects 
deemed to meet 
national goals

The great Chinese takeaway – Chinese 
companies invest in overseas assets 
Over	the	past	five	years,	China’s	three	National	Oil	Companies	–	China	National	Petroleum	
Company	 (CNPC),	 Sinopec	 and	 China	 National	 Offshore	 Oil	 Company	 (CNOOC)	 –	 have	
invested	somewhere	between	$80	billion	and	$100	billion	in	oil	and	gas	assets	overseas	
(at	 least	 $40	 billion	 of	 that	 in	 North	 America).	 According	 to	 the	 Energy	 Intelligence	
Agency	(EIA),	the	overall	figure	for	2011	was	$18	billion	–	with	a	massive	$12	billion	of	
that	devoted	to	unconventional	gas	and	LNG	projects.	Clearly	the	international	gas	sector	
has	become	an	attractive	investment	target	for	Chinese	companies,	but	what	is	it	that	
they	are	hoping	to	achieve	–	gas	supply?	upstream	expertise?	or	simply	a	good	return	
on	investment?	The	answer	seems	to	be	a	mixture	of	all	three.	Gas Matters	investigates.

The	beginnings
In April 2010, China’s new National Energy Commission met for the first time and declared 
“securing energy supply through international co-operation” as one of its six major areas of 
focus. For the NOCs, which began acquiring assets overseas in the early nineties around the time 
that China became a net importer of oil, this was simply a ratification of what they had been 
doing for the past 18 years.

According to Xu Xiaoje, former director of overseas investment at CNPC and now director of the 
Institute of World Economics and Politics at the Chinese Academy of Social Sciences, when CNPC 
first invested in Peru in 1992 and in Sudan and Venezuela four years later, overseas upstream 
acquisitions were not necessarily seen by politicians as the answer to meeting China’s growing 
energy demand.

But the world was beginning to take notice. Erica Downs, a fellow at the Charles L Thornton China 
Center at the Brookings Institution, identifies CNPC’s Sudan, Iraq, Venezuela and Kazakhstan 
acquisitions of 1996/97, when it outbid established Western players, as possibly the first time 
that the potential scale of Chinese buying power was recognised. Other stand-out moments 
include the ambitious failed takeover of Unocal in 2005 and the NOCs’ rapid expansion in the 
wake of the global financial crisis when Chinese companies, apparently immune from recession, 
were in a position to take advantage of faltering balance sheets in overseas companies and the 
low oil price.

The “Going Abroad” or “Going Out” policy was first officially initiated by the Chinese government 
in 1998 to encourage companies to invest overseas in projects deemed to meet certain national 
goals such as obtaining the raw materials that China lacked or raising R&D and technology 
capacity.

Dash	for	gas
The necessity behind the dash for energy over the past decade or so is clear enough. Natural gas 
consumption in China jumped 13% in 2012 to 151 Bcm, which was met by 108 Bcm of domestic 
production, and 43 Bcm of gas and LNG imports, according to figures from China's National 
Development and Reform Commission).

Expanding the share of gas in the energy mix is one of the government’s strategic objectives. It 
wants gas to make up 10% of energy consumption by 2020 (from around just 5% now) and the 
EIA estimates that by 2035 gas use in China could stand at 311 Bcm/year.

In a country still dominated by coal-fired generation, air pollution is becoming an increasingly 
pressing and political issue. The city of Beijing recorded historic levels of pollution in January and 
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Although the 
government has 
also been talking 
up the virtues of 
renewable energy 
and investing 
significant amounts 
of money in R&D, 
any move towards 
the use of cleaner 
fuels is likely to be 
dominated in the 
coming decades  
by gas

the central government recently said it would stop approving coal-fired power plants in more 
heavily polluted industrial areas. This summer, China’s vice-president Zhang Gao Li said a list of 
the top ten most polluted and cleanest cities would be published each month while Beijing and 
Tianjin – among the worst offenders – have signed onto an official plan to speed up air pollution 
control measures.

Although the government has also been talking up the virtues of renewable energy and investing 
significant amounts of money in R&D, any move towards the use of cleaner fuels is likely to be 
dominated in the coming decades by gas. The International Energy Agency’s (IEA) Medium Term 
Gas Market report for June noted: “In the next five years, China absorbs the entire production 
increase from Central Asia as well as one-third of the global increase in LNG supply.”

The statistics and the predictions listed above go some way to explaining the “Why?” element 
of this article. Chinese energy demand has outstripped production; it is predicted to continue 
to grow apace; gas has been identified as a fuel that should play a larger part in meeting that 
demand; therefore Chinese companies are targeting overseas gas assets.
Chinese companies have acquired gas assets all around the world beginning, as noted previously, 
in South America and Africa. The early deals focused largely on oil as do China’s holdings in the 
Middle East. But in gas terms, Central Asia, Australia and North America are of most importance, 
while LNG and shale gas asset purchases are becoming increasingly important.

Central	Asia
Central Asia has become a key target in China’s quest to secure the energy it requires and by 
2020 it could be supplying China with as much as 80 Bcm/year. Projects such as the 1,150 km 
Turkmenistan to China pipeline are helping to satisfy the short term and ongoing need for more 
supplies. In September, while on a tour of Central Asia – which included visits to Turkmenistan, 
Kazakhstan, Uzbekistan and Kyrgyzstan – Chinese president Xi Jingping discussed forming an 
official “economic belt along the Silk Road” which would be mainly focused on energy, and 
signed a flurry of deals.

They included securing additional supplies of 25 Bcm/year from Turkmenistan which would 
increase total supplies of Turkmen gas to 65 Bcm/year, as well as building a fourth Turkmenistan-
China pipeline to deliver the newly agreed volumes to China, and agreeing that China will finance 

CHINESE OVERSEAS INVESTMENT

LNG imports into China – 2012
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$12 billion of the 
$18 billion invested 
in overseas oil and 
gas by Chinese 
companies in 2011 
was spent on 
unconventional gas 
and LNG projects

the second stage of development of Turkmenistan’s giant Galkynysh gas field. In Uzbekistan Xi 
agreed changes to an existing Uzbekistan-China gas pipeline agreement – no details were given 
– and established a JV vehicle for oil and gas exploration. CNPC also said the first stage of a new 
10 Bcm/year gas pipeline across Kazakhstan to the Chinese border had been completed.

As our sister publication Gas Matters Today observed: “China’s aggressive move into Central Asia 
has been on full show this week as the country’s president goes on a whistle stop energy tour 
of the region”, while Chris Devonshire-Ellis, partner at foreign direct investment practice Dezan 
Shira & Associates, said: “Turkmenistan’s economy now virtually depends on natural gas exports 
to China; creating dependency has always been part of Beijing’s ultimate strategy.”

While the focus of Chinese companies investing in Central Asia has therefore been to secure 
reserves and a pipeline gas supply to China, that is only part of the story. As we have seen, $12 
billion of the $18 billion invested in overseas oil and gas by Chinese companies in 2011 was 
spent on unconventional gas and LNG projects.

Unconventional	gas	–	a	North	American	focus
Unlike its neighbour Japan, China does not have a reserves issue – in fact it is estimated to have 
vast reserves including (according to EIA data) the second largest shale gas resources in the world 
at 1,115 Tcf. But China lacks technological expertise, something which it is looking to gain from its 
foreign investments. In addition, due to higher production costs at home, a skills shortage, lack of 
infrastructure, challenging geography and a fixed pricing structure, it is currently more economic 
for the Chinese NOCs to develop international rather than domestic reserves.

While Chinese NOCs have been targeting assets in all corners of the globe and are active in 
over 30 countries, there are some noticeable patterns. For example, CNPC has more interests in 
Central Asia and the Middle East, such as its tie up with BP in Iraq at the giant Rumaila oil field 

CHINESE OVERSEAS INVESTMENT
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The shale gas 
revolution in the 
United States 
understandably 
piqued interest in 
Beijing and CNOOC 
and Sinopec have 
invested heavily 
there and in 
Canada

and operations in Turkmenistan and Kazakhstan, while CNOOC and Sinopec have been focusing 
on North America of late.

The shale gas revolution in the United States understandably piqued interest in Beijing and 
CNOOC and Sinopec have invested heavily there and in Canada. Some estimates reckon they 
have invested around $40 billion in the North American energy market in the past five years, 
(although Sinopec signed a $3.1 billion deal on September 3 to purchase a 33% interest in 
Apache’s oil and gas business in Egypt, so its focus is not exclusively State-side).

Chinese companies are in North America to gain knowledge and supplies – and some of the more 
prominent deals are detailed below.

Recent	North	American	deals
In February, Sinopec agreed to pay the second largest US natural gas producer, Chesapeake Energy, 
$1 billion for 50% of its oil and gas assets in the Mississippi Lime play in Northern Oklahoma. In 
January 2012 it engaged in a $2.2 billion deal with Devon Energy for 1.2 million acres across the 
Tuscaloosa Marine, Niobrara, Mississippian and Ohio Utica shales and the Michigan Basin.

CNOOC paid nearly $1.8 billion for a stake in Chesapeake’s operations in the Eagle Ford Shale in 
south Texas and the Niobrara oil and gas Shale in northeast Colorado and southeast Wyoming. 
The Eagle Ford deal, whose acreage is believed to contain predominantly oil, was announced in 
January 2011, while the Niobrara deal was announced in October 2010.

In June 2013, Sinopec agreed to pay $1.5 billion to US company Marathon Oil for a 10% stake in 
its Angolan oil and gas field. It had bought a 5% stake in the same field from French firm Total 
in 2011.

Also in February of this year, CNOOC completed its high profile $15.1 billion acquisition of Calgary-
based Nexen. It needed approval from the authorities in both Canada and the US because around 
10% of Nexen’s assets are in the US, including some offshore in the Gulf of Mexico. Political 
uncertainty surrounded the takeover offer, which was first made in July 2012 and inspired months 
of delays and deliberations amid growing anxiety about the influence of state-owned foreign 
companies over Canada’s oil and gas assets.

In 2011, Sinopec bought Canadian oil and gas explorer DayLight for $2.2 billion, while in 2010 it 
bought a share in giant oil sands company Syncrude for $ 4.65 billion. Last year, CNOOC bought 
Canadian company, OPTI, with the aim of extracting more unconventional oil from sands and 
CNPC’s subsidiary PetroChina spent $1.2 billion buying a 49% share of an Alberta shale formation 
from Encana. In late 2012, Sinopec announced that it would buy a 49% stake in the UK operations 
of Canada’s Talisman Energy for $1.5 billion.

LNG
LNG is another key area in which China has been looking to gain both upstream assets and the 
gas that goes with them as well as a dose of technical expertise. China has six existing terminals 
(four operated by CNOOC) with a total regasification capacity of more than 24 mtpa and up to 
another 15 new terminals under construction or planned.

In September, CNOOC said it expects to add five LNG terminals by 2015, more than doubling its 
total capacity to as much as 40 mtpa from 18.7 mtpa now, while in August the company said 
it had won approval for the country’s first floating LNG plant with a capacity of up to 6 mtpa. 
If all the new terminals were brought onstream, China’s total LNG regasification capacity could 
increase to around 80 mtpa.

CHINESE OVERSEAS INVESTMENT
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Australia has been 
the focus of much 
of China’s LNG 
ambitions and the 
potential source of 
vast new supplies

CHINESE OVERSEAS INVESTMENT

Australia has been the focus of much of China’s LNG ambitions and the potential source of vast 
new supplies. In 2010, PetroChina and Shell acquired Arrow LNG for $3.2 billion to develop 
the proposed CBM to LNG project on Curtis Island, Queensland. CNOOC has invested heavily in 
BG’s CBM to LNG project also planned for Curtis Island. In 2012, PetroChina agreed to pay $ 1.6 
billion for a 10% stake in the Browse LNG project from BHP Billiton. China has signed SPAs for 
12.9 mtpa specifically from Australia, and Heads of Agreement with BG Group for another 3.6 
mtpa from QCLNG, or elsewhere in BG's global portfolio, though some of these agreements 
still need to be confirmed.

But judging by reports in the Australian press, there is disquiet that the “Australian LNG boom” 
could be threatened not just by rising budgets at home or by China’s shale gas ambitions but by 
the emerging East African and North American export industries.

Earlier this year, CNPC bought a 20% stake in Mozambique’s Area 4 for $4.2 billion.

China's LNG Import Terminals

Terminal	Name Site Status Startup		
Year

Capacity	
MTPA

Capacity	
BCMA

Guandong Phase I Shenzhen, Guangdong Operational 2006 3.7 5.1

Guangdong Phase II Shenzhen, Guangdong Operational 2008 3.1 4.27

Fujian Phase I Xiuyu, Fujian Operational 2008 2.6 3.6

Fujian Phase II Xiuyu, Fujian Operational 2011 2.4 3.3

Shangai LNG Phase I Yangshan, Shangai Operational 2009 3 4.1

Rudong LNG Yangkou Port, Rudong, Jiangsu Province Operational 2011 3.5 4.8

Dalian LNG Liaoning province Operational 2011 3 4.14

Zhejiang LNG Phase I Ningbo, Zhejiang Province Operational 2012 3 4.14

Tangshan – Hebei Caofeidian Port, Hebei Under Construction 2014 3.5 4.82

Hainan Yangpu/ Basuo Under Construction 2014 3 4.13

Qingdao LNG Jiaozhou, Shandong Province Under Construction 2013 3 4.14

Zhuhai LNG Project Guangdong Under Construction 2013 3 4.14

Tianjin FSRU Tianjin Under Construction 2013 8.2 11.3

Guangxi LNG Fangchenggang/ Qinzhou/ Beihai Under Construction 2015 3 4.14

Jieyang LNG Guangdong Under Construction 2015 2 2.75

Shangai LNG Phase II Yangshan, Shangai Planned 2012 3 4.14

CAPCO LNG Terminal Hong Kong Planned 2013 3 4.14

Shenzhen LNG Shenzhen, Guangdong Planned 2016 2 2.75

Zheijang LNG Phase II Ningbo, Zhejiang Province Planned

Macau LNG Macau Island Planned 2014 3 4.14

Budaiao Bay LNG Nanao island (Shantaou) Planned 2016 3 4.14

Diefu LNG Shenzhen, Guangdong Planned 4 5.51

Qidong Qidong, Jiangsu province Planned 1.5 2.06

Rizhao LNG Rizhao Speculative 2016 0.5 0.69

Qinhaungdao Hebei Province Speculative 2013 3 4.14

Xinao Wenzhou, Zhejiang Speculative 2013 1 1.37

Yangkou Jiangsu Cancelled 2011 3 4.14

Binhai LNG Jiangsu Cancelled 2013 3 4.14

Jiangsu LNG Lianyungang Cancelled 2013 3 4.14

Shantou LNG Guangdong Cancelled 2013 2.5 3.45

Source: Gas Strategies
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to deal making, 
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in the relatively 
short time that they 
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in international 
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Operator Eni has said that there could be up to 80 Tcf in place and plans for LNG export facilities 
from Area 4 and Area 1 in the Rovuma Basin, operated by Anadarko, are under way. CNPC has 
also signed a $1 billion deal in Tanzania to construct a gas pipeline from the south east of the 
country to the capital and the government in Dodoma has been making ambitious statements 
about its LNG future.

China is likely to be interested in the emerging North American export market too, although the 
amount of LNG available from the United States and the speed at which it will come on-stream 
still remains unclear. US regulators have approved LNG exports to non free-trade agreement (FTA) 
countries from four projects, while 19 more are pending. If at least some of these are approved, 
China will face competition from Japan and South Korea (which have already signed up to US 
supplies) as well as India.

Thirteen export licences amounting to 83.4 mtpa of capacity have been lodged in Canada’s 
British Colombia (BC) province as operators look to the Asian market as an outlet for their shale 
gas. Experts believe two or three projects could get off the ground and BC Premier Christy Clark 
embarks on a trade mission to China, Korea and Japan in November.

State	ownership
As readers will be aware, politics and gas are intrinsically linked. Hong Kong-based oil and gas 
analyst Neil Beveridge points out that for Chinese companies’ activities in Central Asia, the Middle 
East and South America (where its interests are heavily oil-focused), a state owned background 
“is more of a bonus than a burden when it seeks acquisitions in those regions”. Not so in the 
western world, as Erica Downs told Gas Matters: “The biggest issue when it comes to deal closure 
in the US is political opposition to a state-owned company with government ties; it’s the same 
in Canada and Australia. In places such as Central Asia and parts of Africa where political leaders 
often prefer to sign deals at political leadership level it’s probably viewed as a positive.”

When it comes to deal making, Chinese companies have learned a lot in the relatively short time 
that they have been engaged in international purchases, as Xu Xiaoje (who also authored The 
Petro Dragon’s Rise: what it means for China and the World) acknowledges. He says that when 
foreign forays first began the companies were adopting a “do more, say less approach . . . the 
Chinese way” and that this achieved a great deal. However, he says that there was a realisation 
that Chinese companies had to engage in more dialogue on the environment, on transparency, 
on social expectations to overcome negative public opinion and build up public confidence.

Investments have been made in a variety of ways, from full takeovers and equity stakes to gas-
for-loans and partnerships. Xu says that Chinese companies have learned how to work with other 
partners, a fact he says is reflected in a move away from the solo bids that characterised the early 
days in South America to a more collaborative approach now epitomised by the close tie up with 
BP at the giant Ramilah field in Iraq.

Contracted Australian LNG exports to China

Seller Liquefaction	Plant	 Agreement	
type

Buyer	
name

Volume	
MTPA

Volume	
BCMA

Start		
year

Northwest Shelf North West Shelf SPA CNOOC 3.3 4.55 2006

BG Queensland Curtis LNG HoA CNOOC 3.6 4.96 2014

Icon Energy SPA SinoGas 2.0 2.75 2016

Australia Pacific LNG Australia Pacific LNG SPA Sinopec 4.3 5.92 2015

Australia Pacific LNG Australia Pacific LNG SPA Sinopec 3.3 4.55 2016

Source: Gas Strategies
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A lack of experience has been cited as an early stumbling block to progress. The IEA pinpoints 
this as the reason for CNOOC’s failed takeover of Unocal in 2005 saying: “NOCs' lack of experience 
with public relations and political lobbying led to some disappointments.

For instance CNOOC’s attempt and subsequent failure to acquire Unocal generated lasting negative 
feelings in both countries and is the most widely known case. NOCs are facing rising nationalism 
among resource rich countries as the world emerges from the current economic slump.”

Despite acknowledging that Chinese NOCs have become savvier operators, Downs told  
Gas Matters that a takeover on the scale of Unocal would be as unlikely in the US today as it was 
eight years ago. “I think CNOOC was caught off guard by the incredible opposition to the Unocal 
bid and it now understands much more clearly what you must do to make a deal in the United 
States. But the fact that Unocal was a hostile takeover and CNOOC was up against Chevron . . . a 
deal of that size and significance still wouldn’t go through. Look at the concern over the purchase 
of Nexen just because of its US assets.”

Fu Chengyu, the CNOOC executive who led the Unocal bid, is now at the helm at Sinopec.

As one industry observer notes: “Since then [post-Unocal], Chinese firms have learned to restrain 
their appetites by taking minority stakes instead. The world also has grown more accustomed 
to Chinese takeovers with the U.S. and Europe mired in economic slumps. After the Unocal 
failure, Mr Fu changed tack and pioneered China’s entry into the shale industry, teaming up with 
Chesapeake Energy in 2010. Since then, news about Chinese investments into oil and gas in 
North America has become almost commonplace.”

The	big	three
As noted above, investment comes almost entirely from China’s three NOCs, huge companies 
that wield a large amount of political power and each with its own dizzying web of subsidiaries. 
The trio have their origins in the early 1980s during the initial years of China’s economic system 
reforms when the government decided to convert the productive assets of the former ministry of 
petroleum industry and the former ministry of chemical industry into state-owned enterprises. 
In 2000/01, all three created subsidiaries listed on Hong Kong’s stock exchange. CNPC’s listed 
company PetroChina raised $2.9 billion, Sinopec raised $3.5 billion and CNOOC $1.3 billion – they 
are now also part of the New York and Shanghai stock exchanges.

Among the questions most often asked is how much control is exerted by the Chinese government 
over day to day operations and over the choice of their foreign acquisitions.
In 2011, an IEA report came to the conclusion that the NOCs enjoy a great deal of autonomy 
from central government. Although the power structures are often complicated and the top 
posts at NOCS are filled by and with the top brass of the Communist Party, there is a fair degree 
of separation.

Although the NOCs publicly state that the purpose of overseas purchases is to increase reserves, 
expand production and diversify sources of supply, the IEA said: “They are actually driven to 
secure opportunities in the international market mainly by commercial incentives”. The Agency 
doesn’t provide much more analysis on the topic than that and it seems likely that Downs' 
conclusion, that corporate and national interests are invariably aligned, is correct.

The NOCs have a host of international advisors from energy analysts to corporate financiers 
offering advice on potential targets and, arguably, the Chinese government has plenty of other 
issues to turn its attention to. That said, in the weeks before we went to press, Jiang Jiemin head 
of the State-owned Assets Supervision and Administration Commission (SASAC) was removed 
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from office due to “suspected serious disciplinary violations”. He was previously head of CNPC, 
and four of its executives are also under investigation for corruption amid reports of public 
disquiet at the apparent excesses of those at the top of business.

What	next?
Which leads to the final major question: whether Chinese companies are making good 
investments. Given the number and scope of deals over the past few years this is impossible to 
answer definitively without going case by case, however, the NOCs were certainly accused in the 
early years of overpaying – Venezuelan assets being one high profile case.

Perhaps inexperience in asset valuation has been a factor. All deals over $300 million now require 
high-level government approval and must be justified on their commercial merit, and all three 
NOCs now have shareholders to consider. But as one analyst pointed out to Gas Matters: “What 
constitutes paying too much when it comes to a Chinese company? The cost of capital for them 
is very different.” The NOCs have often looked to Chinese investment banks for funding and 
secured favourable rates.

China’s economy has slowed down from the heady heights of annual growth in double figures 
to around 5%, Western economies are showing signs of recovery and the United States has 
seen its position transform from energy deficient to potential exporter. Whether the balance of 
global power is shifting back towards the West remains to be seen. The battle for Central Asia 
will certainly be interesting, not least because it will test Beijing/Moscow relations. One day 
when costs, technological expertise and politics align, China will begin to exploit its own energy 
resources more systematically. Until then, the shopping spree is likely to continue.  GM
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Fracking in Germany: emotions  
are running high 
Anti-fracking	protests	 in	Europe	are	not	confined	to	the	UK.	 In	the	last	edition	of	Gas 
Matters	we	dealt	with	the	protests	in	rural	south-east	England.	This	month	we	discuss	
the	prospects	for	fracking	in	Germany	in	the	face	of	wider	protests	against	the	use	of	this	
(not	so)	new	technology,	and	conclude	that	there	does	not	seem	to	be	sufficient	political	
momentum	to	suggest	that	fracking	activities	will	gain	approval	in	the	near	future.

The	public	debate
On Saturday August 31, 200 people gathered in front of the Wintershall headquarters in Kassel 
to protest against Wintershall’s fracking activities. The protest was part of the first German 
anti-fracking day with protests and other activities in around 50 German cities. Local public 
grass root movements like “Bündnis No Fracking” (No fracking alliance) and “frackingfreies 
Hessen” (fracking free Hesse) are organising resistance against the use of hydraulic fracking 
technology to produce gas from unconventional resources. They are demanding a complete ban 
on the technology in Germany because the risks of pollution of water resources, earthquakes, 
subsidences and land destruction are too high.

The debate is similar to the debate about carbon capture and storage (CCS) in Germany. Politics 
failed to create a sound legal basis for CCS technology because different state governments 
pushed by local public movements refused to agree to any law that does not allow each 
state to ban that technology in their state. As a consequence Swedish Vattenfall, one of the 
largest power producers from lignite in Germany, which was working on a CCS plant, became 
frustrated and abandoned the project and testing of the technology.

But the position of the German anti-fracking movement is perhaps even stronger than the anti-
CCS case. It has one strong supporter: The German water industry. Manfred Scholle, the now 
retired CEO of Gelsenwasser, one of the largest German drinking water companies, repeatedly 
raised his strong concerns about fracking technology in public in 2011 when the discussion 
started. He feared significant dangers of pollution of potable water in Northrhine-Westphalia 
where Gelsenwasser is active. In Germany the gas and the water industry are organised in 
the same industry association, the Bundesverband der Energie- und Wasserwirtschaft (BDEW). 
Various sources confirm that discussions between the representatives of the water and gas 
industry were very emotional until a compromise was finally found.

Number of fracs in Germany 
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As a consequence of the emotional public debate no fracking activities have so far been 
approved by the mining authorities of the states that must give permissions, although it is 
legally possible and has a long tradition.

The	legal	basis	for	fracking
The German gas E & P industry likes to point out that fracking has taken place in Germany 
since the 1960s to produce tight gas and is still taking place (see the graph). Fracking is used 
for roughly one third of current indigenous production, and since 2010 a number of wells have 
been fracked during exploration of shale gas resources.

Fracking	GE
There is no specific regulation for fracking and other E&P activities for unconventional sources 
in Germany. The current legal basis is the German mining law, which is based on a two stage 
process.

In the first rather simple procedure companies receive mining rights, that only give general 
permission to explore and produce mineral resources.

The second step is the grant of permission for concrete operational activities. This is the decisive 
requirement to startexploration and production.

The law assigns the competence for legal permissions to the states and the mining authorities 
of the states. The mining authorities involve all administrations and communities that are 
concerned. It also decides in every single case whether a special permission under the 
water law is necessary. In principle companies have the right to be given permission if all 
legal requirements are fulfilled. But in fact the authorities can delay the permitting process 
indefinitely. Since the public debate on fracking started in 2011 no more permissions have 
been granted. The government of the state of Nordrhein-Westfalen formally announced a 
moratorium for all permissions in late 2011.

In February 2013 the German ministers of economics and environment Philipp Rösler and 
Peter Altmaier started an initiative to create a sound legal basis for hydraulic fracking. This 
was intended to make fracking activities possible but also to enforce strict environmental 
standards. This included a compulsory environmental impact assessment for all fracking 
activities and a ban on fracking in protected water areas. After around four months of political 
discussions, several amendments of the draft, and a public debate the whole initiative was 
finally dropped in mid 2013. There always was an important section of the Christian Democratic 
Party (CDU), one of the parties of the governing coalition that had concerns that the rules for 
water protection were not strict enough. Even after fracking within the area of Lake Constance 
was explicitly banned no final compromise was possible.

The	“supporters”
Judged from today it is very unlikely that fracking will become possible in Germany. The public 
resistance is too strong and politicians, especially in the states, are too willing to accept this 
resistance and ban fracking activities in their states. This is almost independent of the political 
party the politicians belong to. And the view of Hans Eichel, a former financial minister of the 
Social Democratic Party, that it is not possible to enforce any technology against such a strict 
emotional resistance, is shared by a lot of politicians.

On the other hand the Altmaier and Rösler initiative was based on the outcome of a “Fracking 
Working Group“ of the two parties of the governing coalition, the Christian Democratic Party 
(CDU) and the Liberal Party (FDP). The low gas prices in the US and their economic and political 
consequences have had an impact on German discussions about energy. The FDP and the CDU 
wings that are more close to the industry argue that the low US energy prices are a potentially 

FRACKING IN GERMANY
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serious threat for German industry in general and that the German government must at least 
do its best to evaluate the potential for shale gas production in Germany, to see whether there 
is some potential to increase indigenous production and hence bring gas prices down.

Lower gas prices may even be supportive to the “Energiewende” because they may allow 
coal-fired generation to be replaced by gas-fired power plants (see The German Energiewende: 
little progress, many concerns, in Gas Matters, September 2013). New unconventional gas 
supplies in Germany would also offset the dwindling production from conventional resources 
shown in the following graph.

Gas	Production	Germany
But although the economic and geopolitical context of shale gas is being discussed in some 
political think tanks and within the industry this has so far had no public impact.

Shale	gas	potential
The German Bundesanstalt für Geowissenschaften und Rohstoffe (BGR) is in charge of the 
official research and data collection for resources in Germany. In 2011 the mining authority 
started the project called NiKo: Erdöl und Erdgas aus Tonsteinen – Potenziale für Deutschland 
(Oil and natural gas from shale rocks – potential for Germany). In May 2012 it published a first 
report with data about potential resources and reserves. This intermediate report still contains 
the most accurate data available.

Total shale gas resources (gas in place) are estimated in a range between 6.8 Tcm and 22.6 
Tcm. Based on US experiences BGR estimates that 10% of the resources could be technically 
produced. That leads to prospective resources of 0.7 to 2.3 Tcm, which would enormously boost 
German gas reserves. The estimate for proven reserves from conventional sources is declining 
each year and is currently 0.146 Tcm.

Of course, the technically available reserves tell nothing about the economics. As a consequence 
of the actual moratorium on fracking, exploration work to evaluate the production technologies 
and cost is currently difficult. The consultancy A.T. Kearney published a study in May 2013 which 
estimated production costs for Germany between 11 and 44 Euro/MWh. One of the arguments 
for the higher production cost compared to the US is that shale gas layers in Europe are much 
deeper than in the US. A survey made by the Zentrum für Europäische Wirtschaftsforschung 
(ZEW), one of the leading German economic research institutes in January 2013 produced 
similar results. 60% of the 200 energy experts that were asked expected that shale gas would 
only be economically feasible in Europe and Germany with prices above 40 Euro/MWh.

FRACKING IN GERMANY

Indigenous gas production in Germany 

Chart: Gas Matters   Sources: Arbeitsgemeinschaft Energiebilanzen, WEG Wirtschaftsgemeinschaft Erdxöl- und Erdgasgewinnung, 
from 2012 forecast based on WEG forecast
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The	companies
ExxonMobil is the most active promoter of shale gas in Germany. After it acquired the US 
shale gas producer XTO Energy in 2010 dozens of XTO engineers were reported to have come 
to Germany to evaluate the potential for shale gas production. Exxon has the largest interest 
because it is the largest producer of natural gas in Germany, and has already done some 
exploration with fracking technology in Lower Saxony.

The second German gas producer that is interested in promoting the technology is Wintershall, 
which focuses on tight gas, a technology familiar to the company. It has been using the technology 
for 30 years but permissions for tight gas are also not being granted any longer. In principle the only 
remaining German gas and oil producer is also interested in applying hydraulic fracking to shale 
gas formations. The company is less exposed to the discussion than ExxonMobil, but the protests 
described above show that Wintershall is also perceived as one of the “enemies” by protesters.

A variety of German and international companies have been granted preliminary permission 
for general mining rights (1st stage of permission process) in different German states for 
natural gas exploration. Preliminary permissions were obtainable easily in 2009 and 2010. 
Among these companies are the Canadian BNK Group, and the British 3Legs Resources Group. 
But none of these small investors plays a significant role in the current phase, and some of 
them do not even respond to press inquiries.

To	sum	up:
German shale gas resources are most likely of a magnitude that makes further exploration 
activity worthwhile, but:

•	 There is a de facto fracking moratorium that currently does not allow evaluation of the 
technical and economic potential of these resources;

•	 The global discussion about shale gas and dwindling indigenous production from 
conventional resources is keeping the discussion about shale gas alive;

•	 For the time being it is unlikely that these arguments will be strong enough to persuade 
the opponents of fracking.

Therefore it is currently unlikely that the German government will follow the “Hannover 
Declaration” by the BGR GFZ Helmholtz-Zentrum Potsdam and Helmholtz Zentrum für 
Umweltforschung, the major scientific organisations working on the geology of unconventional 
resoures, which said that the use and development of the technology of shale gas production 
in Germany needed a transparent and stepwise procedure.

Demonstration projects where all stakeholders (public, industry, science, environmental 
organisations) are incorporated from the beginning.

•	 Single steps whose results should be published and evaluated scientifically.

•	 Investigations of the possible impact of fracking on ground water.

Following the recent general election in Germany the Liberal Party, which is relatively pro-
fracking, did not make it into Parliament. The Green Party is in favour of replacing coal with 
gas (as a bridging fuel and a back up for renewables) in the power production portfolio but 
does not support fracking. The most likely coalition partner for the Christian Democratic Party 
(CDU) is the Social Democratic Party which, like the CDU, does not favour fracking. In any case 
fracking will probably not be a big issue in any coalition treaty agreement, and this reinforces 
the view that it will be a long time before fracking becomes possible in Germany.  GM
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Russian gas-to-power competition mounts  
as demand is squeezed 
Russia's	 gas-to	 power	 sector	 is	 huge.	 In	 2011	 it	 used	 as	 much	 gas	 as	 the	 combined	
total	gas	consumption	of	Germany	and	the	UK.	But	reform	of	the	generation	sector	has	
brought	competition,	investment	in	new,	more	efficient	generation	capacity	and	higher	
electricity	prices.	As	a	result	electricity	demand	growth	is	expected	to	flatten	out	and	
gas-to-power	demand	may	even	fall.	Gas Matters	investigates.

The announcement on September 4 by E.ON Russia of a new $8.5 billion (ruble 284 billion) 
contract to buy gas from Novatek shows how rapidly Russia’s gigantic gas-to-power market 
is developing. Under the deal, Novatek will supply the Surgutskaya GRES-2 power station in 
2014-2027, largely replacing volumes previously supplied by the oil company Surgutneftegaz.

The new agreement is in addition to a larger-volume contract, signed by E.ON Russia and 
Novatek in August last year, for the delivery of gas worth over rubles 708 billion rubles over 15 
years (2013-2027) to four power stations. E.ON Russia, which needs about 13.5 Bcm/year in 
total and whose contracts with Gazprom expired last year, also buys gas from Lukoil and SUEK, 
a coal mining company with power generation assets.

The E.ON Russia-Novatek contracts confirm the trend for the non-Gazprom producers – Novatek, 
the Russian oil companies and some smaller players – to compete for long term contracts with 
prime buyers, particularly in the power sector, at a discount to the regulated gas prices at 
which most Gazprom volumes are sold. Novatek’s accounts show that whereas in 2007 its 
sales prices were more than 15% higher than Gazprom’s, in 2012 they were slightly lower.

The background to growing competition in the gas-to-power market is the reform of the 
electricity sector itself. The privatisation and reorganisation of 2006-07 has been followed by 
some consolidation – and investment in new capacity is now coming through. The increased 
energy efficiency that this brings, combined with the impact on industrial demand of the 
financial crisis, has depressed gas demand, and is another potential factor in sharpening 
competition between suppliers.

On privatisation most generating assets were divided up and parcelled between wholesale 
generating companies (OGKs), each of which owns big thermal power stations in various 
regions, and territorial generating companies (TGKs) that own power stations, CHP plants and 
boilers. TGKs and OGKs compete to sell on the wholesale market with each other and with 
hydro and nuclear producers.

It’s far from plain sailing. Regulation constrains electricity tariffs, power producers say that 
spark spreads are being squeezed too hard, and the heat produced by the combined heat and 
power (CHP) plants that make up most of Russia’s fleet is hardly paid for. But market forces 
play an ever-increasing role.

(Quasi)	competition	breaks	out
While Russian legislation has for many years guaranteed third-party access to the gas 
transportation system, Gazprom in practice refused access to other producers, transporting only 
small volumes and seeking to purchase gas at low prices at the well-head. The non-Gazprom 
producers’ key breakthrough to power customers came in 2009, when Novatek signed a deal 
to supply OGK-1, the state-controlled power generator, with 57 Bcm of gas in 2010-2015.
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In order to sign a contract of this scale Novatek and OGK-1 must have felt that they had sufficiently 
strong assurances from the regulator, and from Gazprom as operator of the transport system, to 
do so. That in turn implies some political intervention to ensure the deal went ahead.

Other gas-to-power deals followed, including Surgutneftegaz agreeing to supply Gazprom-
owned OGK-2 and Novatek agreeing to supply about 2 Bcm/year to TGK-10, the territorial 
generating company owned by Fortum of Finland.

By 2012, many of Gazprom’s supply contracts were expiring, and its largest competitors had 
clearly reached an understanding with government that third-party access would now be 
implemented for their volumes. Things snowballed.

TNK-BP, the oil company (since taken over by Rosneft), signed long-term (15-18 year) deals to 
supply three TGKs with 15-17 Bcm each; Novatek agreed to supply 9.05 Bcm/year in 2013-15 
to Mosenergo, the Gazprom subsidiary that supplies power to the Moscow region, and one of 
Russia’s biggest gas consumers with a 27 Bcm/year requirement.

The biggest deal of all was signed in December last year between Rosneft, the largest state-
owned oil company, and Inter-RAO, the state-controlled power holding company, for the supply 
of up to 875 Bcm of gas over the 25-year period 2016-2040. This deal is at Novatek’s, rather 
than Gazprom’s expense: these volumes will mainly replace those being purchased by Inter-
RAO from Novatek, under its contract with OGK-1 (which is controlled by Inter RAO) and under 
another deal to supply 7.7 Bcm in 2010-2015.

The	largest	–	but	shrinking	–	source	of	gas	demand
Such is the role of gas-fired power generation in Russia that it will be the main source of gas 
demand far into the future – but industry observers think that it may not expand much in the 
coming years. Russia’s power sector generates more than 1,000 billion kWh of electricity, of 
which more than 700 billion kWh comes from its thermal stations. (In capacity terms, thermal 
generation accounts for 161 GW out of 233 GW; the remainder is hydro (48 GW) and nuclear 
(24 GW). Of that thermal generation, more than 70% is fired by gas. Successive versions of 
the national energy strategy have stated that it is undesirable for the power sector to be over-
reliant on one particular type of fuel, and that therefore efforts should be made to raise the 
shares of coal and nuclear against gas. Nevertheless the power sector’s dependence on gas 
has been rising steadily throughout the late Soviet and post-Soviet periods. (See Table 1.)

Much of Russia’s electricity is generated by CHPs, heat from which is sold into a market where 
reform is only now underway, where tariffs are heavily discounted and where most buyers are 
municipal services providers, usually owned by local authorities, with poor payment records for 
district heating which is provided as a low grade service, with very large amounts of waste. It 
would uneconomic to pay for it. And it is normal for waste heat (from power) to have little value.

During the privatisation of Russia’s power sector in 2006-07, its assets were divided between 
wholesale generating companies (OGKs) that mainly own large thermal plants, territorial 

Table 1. Shares of thermal electricity generation (%)

1980 1990 2000 2005 2006 2007 2008 2009 2010 2011

Gas 24.2 58.8 63.8 70.3 69.2 71.2 69.7 70.1 69.9 71.7

Coal 37.3 28.4 30.6 26.4 26.9 26.2 28.4 27.8 28.3 26.6

Oil products 35.7 11.9 5.1 2.7 3.3 1.9 1.9 2.0 1.68 1.6

Other 2.8 0.9 0.5 0.6 0.6 0.6 0.1 0.1 0.12 0.1

Source: AFEB
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generating companies (TGKs) that mainly own urban-based CHPs, and some regional 
generating companies in outlying regions. Gas consumption by these types of companies in 
2011 as recorded by the Association for Forecasting Energy Balances (an agency of the energy 
ministry) is shown in Table 2:

Power stations’ gas consumption in 2011 was recorded by the state statistics agency, Rosstat, 
as 189.5 Bcm, i.e. more than 20 Bcm higher than the figures shownin Table 2. In addition, 67.3 
Bcm was used by boilers that, alongside urban CHP, supply Russia’s ubiquitous – and mostly 
aging and inefficient – district heating systems.

The most recent Ukraine supply crisis a few years ago was linked to power cuts in Moscow 
arising from a lack of gas. Shortages of gas were addressed by encouraging independent 
suppliers, enabling Gazprom to focus more on exports. The crisis however has reduced Gazprom 
exports and muddied the planning.

For many years prior to the economic crisis, it was assumed that electricity demand would 
continue to rise by 2-4%/year. After falling in 2009 it resumed strong growth in 2010, but then 
the curve flattened. Now analysts are much more cautious: the consensus is that growth will 
be at 1-1.5%/year, or less. This, combined with efficiency improvements, means that gas-for-
power demand growth is expected to be slow or flat.

Power	sector	reform
Russia’s plans for power sector reform envisaged major investment in new capacity by 
generating companies. Agreements with the companies, under which they made investment 
commitments, were a condition of privatisation. In return, the government committed itself 
both to establishing a long-term capacity market to help fund investment and to deregulating 
both wholesale and retail electricity prices.

Privatisation was followed by the economic crisis of 2008-09 and plans were changed: initial 
ambitious targets for new capacity were scaled down; price deregulation was constrained and 
postponed, due to fears of inflation and consequent damage to the economic recovery; and 
the companies argued that they could not fulfil their investment commitments under these 
new conditions.

Price liberalisation was due to be completed in the wholesale electricity market from January 
1, 2011, but price monitoring and control mechanisms remain in place. The retail electricity 
market is also open to competition under law, but a large portion of retail consumers retain 
the right to purchase electricity at regulated prices through arrangements for suppliers of last 
resort, whose prices are regulated by regional energy commissions. And the capacity market 
has been re-regulated on a number of grounds.

The result of the constraints on electricity prices is that spark spreads are being squeezed, as 
Table 3.shows:

RUSSIAN GAS TO POWER

Table 2. Power and heat sector gas consumption, Bcm, in 2011

Total 167.8

OGKs (mostly thermal power stations) 56.7

TGKs (mostly CHPs) 81.6

Other, i.e. Regional companies 29.5

Source: AFEB
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the transport of 
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RUSSIAN GAS TO POWER

Earlier this year, government officials joined power industry representatives in warning that, 
unless the pace of increases in regulated electricity tariffs resumed, it would be impossible to 
continue the programme of increases in gas tariffs. Average gas tariffs for power and industrial 
sector customers are estimated by Gazprom at rubles 3,669 ($122)/Mcm, assuming 30 rubles 
to the dollar this year: an increase planned for next year, of 15% (to 4,219 rubles/Mcm), is 
now likely to be scaled back to 5%. The issue is further complicated by the recent fall of the 
ruble against the dollar (to 32.8 rubles/$ at the time of writing).

However rapidly regulated gas and electricity tariffs rise, they are already at a level where gas 
producers are able to sell gas profitably to power sector customers, resulting in the competition 
described above, and where owners of gas-fired power sector capacity are investing in upgrades 
and efficiency improvements.

Another important factor is that the substantial increase in gas prices over the last decade has 
not produced the result that many expected – a shift to coal in the power sector. In European 
Russia, where gas-fired power stations dominate, there has been no noticeable fuel switching 
since gas prices overtook coal prices (per unit of energy) in the last two or three years. In the 
Far East and Eastern Siberia, and some parts of the Urals, plants that use coal have continued 
to do so, but it appears that for gas-fired plants switching costs are too great, and the future 
availability and price of coal too unpredictable, to have depressed gas demand (see Table 4).

There are also infrastructural reasons for the absence of a shift to coal from gas. It takes seven 
years to build a coal-fired power station and this will delay the switch. Also, in many parts of 
Russia the transportation of gas by pipeline is much easier than the transport of coal by rail. 
It is not feasible to truck coal in the winter and the rail infrastructure has lacked investment. 
Movement by ship is not always possible in the winter.

A further factor is the cost of flaring gas, which has been heavily penalized in recent years 
to encourage the capture of associated gas. As a result companies like Rosneft (TNK-BP) 
have invested in processing plants and private pipelines and are using much of this gas in 
power production.

Table 3. Average spark spreads, rubles/MWh

2008 211

2009 86

2010 151

2011 143

2012 (first half) 47

Source: Alfa Bank

Table 4. Gas and coal prices (2011)

Federal	district Share	of	power	sector		
fuel	supply	(%)

Average	prices,	rubles	per	
unit	of	standard	fuel

Gas	 Coal Gas	 Coal

Central 93.41 5.63 2961 2829

North-west 84.24 9.38 2854 2056

Southern 82.42 17.02 2936 2068

Volga 97.87 0.63 2601 2389

Urals 76.25 23.54 2060 1714

Siberia 7.68 91.75 2537 1388

Far East 24.07 72.96 2396 2529

Source: AFEB, Oxford Institute for Energy Studies
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The	heat	sector
While power sector reform has suffered delays, heat sector reform in Russia has yet to really take 
off. In 2010 a law “on heat supply” was passed, envisaging a transition away from “cost plus” 
tariff setting towards a system of long-term contracts and/or regulated asset base regulation 
to underpin investment. A federal regulator has been set up, but heat tariffs continue to be set 
regionally, and have risen only slowly, due to political pressures.

Most Russian cities have large integrated district heating systems, fuelled by CHP or boilers. 
The district heating companies sell the heat to municipal services supply companies; in some 
regions these entities are owned by local government, in others by private companies, but 
the low level of heat tariffs has meant that investment remains minimal. A further problem 
is that in many cities, residents are disconnecting from district systems because of their poor 
quality, and acquiring autonomous heat sources (mini boilers, etc); this further aggravates the 
inefficiency of the district systems.

Low heat prices and rising gas prices spell trouble for district heating companies and TGKs – 
and non-payment in the heat sector, mainly by district heating companies who cannot offset 
losses on heat with power sales, reached 12% last year, according to Gazprom. District heating 
accounted for 83.1 billion rubles of the total of 143 billion rubles of unpaid bills.

Government and energy companies alike agree that renovating systems is urgent. A flagship 
project in the Mytishi district near Moscow, where 41 boiler houses and 215 km of heat pipes 
supply about 2,000 buildings, achieved a 31% reduction in gas consumption (down to about 
0.2 Bcm/year) and a 33% reduction in electricity consumption. Once reform gets going, such 
upgrades could take big chunks out of gas demand.

Power	station	new	build	begins
While the brakes have been put on electricity price reform, and heat sector reform, the state 
has expanded its role in the Russian power sector via the consolidation in 2010-12 of more than 
half of generation capacity into state-controlled generating companies. In October last year, 
two of the five largest wholesale generating companies, OGK-1 and OGK3 and one territorial 
generating company, TGK-11, were taken over by Inter RAO, the state energy-holding company. 
In the same month, RusHydro, the state-owned hydro power monopoly, took over the Eastern 
Siberia energy company, the largest of the regional generators.

By the end of last year, the four largest owners of generating capacity, all state-controlled, 
accounted for more than half of Russia’s total capacity (134 GW of 233 GW): Gazpromenergoholding 
(Gazprom’s power sector division), with 38 GW; Roshydro with 37 GW; Inter RAO, with 34 GW 
(up from 8 GW in 2010), and Rosatom, the nuclear generator (25 GW). Foreign-owned energy 
companies – principally E.ON Russia, Fortum and Enel – also control substantial capacity.

The corporate consolidation has led to the first substantial investment in new power generation 
capacity in post-Soviet times – and that brings with it the prospect of downward pressure on 
gas demand. The average age of power station units in 2011 was 33.4 years and rising, so new 
capacity tends immediately to replace the oldest and most inefficient plants, or to reduce their 
load factors, with substantial efficiency savings.

The first wave of new capacity commissioning, in 2010/11, was mainly undertaken by private 
companies. After many years during which new capacity commissioning did not exceed a few 
hundred MW/year, in 2010 1,661 MW of new capacity was commissioned, and in 2011 4,598 
MW. Almost all of these plants were combined-cycle gas turbines (CCGT) and gas turbines – 
which have efficiency levels of 55-58%, compared to levels of 32-38% for existing plant.

RUSSIAN GAS TO POWER
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From 2012, the state-owned companies are playing a greater part. The lion’s share of new 
capacity either planned or under construction between now and 2020 – which Alfa Bank 
estimates at 28 GW, or 12% of Russia’s total – is by state companies. While most of the new-
build is thermal, 8.9 GW of new nuclear capacity is due to come on stream, while 3.7 GW is 
decommissioned, resulting in a net increase of 5.2 GW. All this will run as base-load and further 
decrease demand.

It is difficult to forecast how this investment will impact gas demand, but it seems clear that 
it will exert significant downward pressure. Natalia Porokhova, an analyst at Gazprombank, 
published research earlier this year suggesting that nuclear new-build in Russia’s large 
industrial regions could displace as much as 20 Bcm of gas demand by 2030. Even if this 
turns out to be an over-estimate, it does suggest that new-build, not only of nuclear but also 
of CCGTs, could cancel out any demand increases generated by the now relatively gentle 
growth of electricity demand.  GM

RUSSIAN GAS TO POWER
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Bolivia's position 
at the heart of the 
continent explains 
why it exports 86% 
of Latin America’s 
pipeline gas supply

Bolivia’s gas wealth – and its ticking clock
Despite	a	 land	area	more	than	double	that	of	Spain	Bolivia	has	a	population	of	 little	
more	than	ten	million	and	is	the	poorest	country	in	South	America,	ranking	157th	by	GDP	
per	capita	in	the	world,	sandwiched	between	Guatemala	and	Indonesia,	in	a	CIA	World	
Factbook	listing.	Its	sparsely	inhabited	landscape,	rich	in	minerals	and	natural	gas,	offers	
Bolivia’s	best	hope	of	raising	living	standards.	But	while	some	international	companies	
have	 remained	 in	 Bolivia	 following	 the	 2006	 nationalisation	 of	 the	 gas	 industry,	
and	 production	 and	 exports	 have	 increased,	 swelling	 treasury	 coffers,	 investment	 in	
exploration	 has	 stalled.	 Despite	 record	 gas	 production	 Bolivia	 now	 faces	 a	 challenge	
to	meet	booming	short-term	regional	demand	–	and	concerns	that	in	the	longer	term	
its	key	markets	could	collapse,	leaving	it	with	the	challenge	of	developing	alternative	
markets.	Gas Matters	investigates.

The	wealth	story
Bolivia’s proved natural gas reserves of 11.2 trillion cubic feet (Tcf) may be of little significance 
in global terms and are dwarfed by Venezuela’s 196 Tcf, the second highest level in the Western 
hemisphere after the US. Still, it trails only Venezuela and Argentina among South American 
mainland gas producers and less than a fifth of output is consumed in Bolivia.

Its position at the heart of the continent explains why it exports 86% of Latin America’s 
pipeline gas supply. While around half of Bolivia’s territory has hydrocarbons potential, the 
43 operating contracts in place cover only 5% of its land area. And most of its supply contracts 
are signed with its neighbours, the major markets of Brazil (population 201 million) and 
Argentina (42.6 million).

Demand for its gas seems in the past to have been ever-increasing. Under a 21-year contract 
that runs until 2019, Bolivia is committed to exporting 30 MMcm/day to Brazil. Argentina, 
which has been importing natural gas from Bolivia since 1972, is demanding extra supplies 

Graph 1: South and Central American natural gas production − 2000 to 2012
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With few new 
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in Argentina 
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coming years

from its neighbour up to a maximum of 27.7 MMcm/day and the contract between the two 
runs until 2026.

Exports to Argentina averaged 14.63 MMcm/day in the first quarter of 2013, according to the 
Bolivian state energy company Yacimientos Petrolíferos Fiscales Bolivianos (YPFB), but while 
the figure represents a 57% year on year increase, Bolivia is in truth still playing catch-up, 
having failed to meet earlier targets.

The	masked	truth
According to BP’s Statistical Review of World Energy, production in Bolivia hit a record 18.7 
Bcm (660 Bcf) in 2012, up 13.4% on 2011. But analysts point out that while production is 
increasing, a severe lack of investment in exploration of new areas needs urgently addressing.

With few new discoveries, worries are increasing in Argentina and Brazil about Bolivia’s ability 
to keep up with their neighbours' demand in the coming years.

This is a legacy of the May 2006 nationalisation of the industry by President Evo Morales, a left-
winger and Bolivia’s first indigenous leader. Morales came to power following years of public 
unrest and dissatisfaction with the ruling elite, a general sense that the indigenous population 
was ignored, that corruption was rife and that the resources of the nation, in particular natural 
gas, were being wasted.

No foreign-owned gas assets were seized and operations were largely unhindered, but YPFB was 
granted formal ownership of all oil and gas reserves. Foreign companies were given 180 days 
to agree new contracts, under which the state now receives as much as 82% of revenues – 18% 
in royalties, 32% from a special hydrocarbon tax and up to 32% for YPFB. This had an inevitable 
impact on the attraction of Bolivia as a country in which to invest in upstream operations.

Nevertheless, some multinationals, including Petrobras, BG Group, Repsol and Total, have 
remained in Bolivia and ministers frequently point to a major increase in gas revenues to 

Graph 2: Foreign market by market destination
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and offshore pre-
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Treasury coffers. And total investment in Bolivia’s gas sector has also recently recovered, 
reaching $1.593 billion in 2012 – nearly six times the level of 2009 – and is forecast to increase 
by 40% this year.
 
But the figures mask the lack of funding directed towards exploration, which accounts for only 
around a fifth of total investment since nationalisation. Even last year the multinationals were 
still operating a ‘wait and see’ policy, and spending on exploration fell to $139 million from 
$214 million in 2011.

“Bolivia alone is unable to meet the investment levels needed to guarantee the necessary 
levels of exploration to keep pace with expanding demand from its neighbours,” Jimena 
Blanco, Senior Latin America Analyst at global risk consultancy Maplecroft told Gas Matters. 
“It’s crucial for the state to incentivise foreign investment in exploration.”

Wait	and	see
In May 2013, growing government concern led to Vice-President Alvaro García-Linera 
announcing plans for incentives designed to raise spending on hydrocarbons exploration to 
$500million/year. Details released in August 2013 suggest the measures will focus on easing 
bureaucratic processes for obtaining environmental licences and introducing a new profit-
sharing mechanism.

But upstream companies have adopted a wait and see position, and analysts point to Bolivia’s 
poor track record of following through on pledges. It remains to be seen whether the promised 
measures will have the desired effect. “A lot of the unexplored areas offer no guarantee of 
finding anything and in Bolivia where investors must put up all the money for exploration, it’s 
not that attractive,” Katie Micklethwaite, a Bogota-based Americas analyst at Control Risks, told 
Gas Matters. “The steps Bolivia has taken so far are not enough to guarantee that significant 
new reserves will be found and exploited,” Micklethwaite said.

Bolivia’s	Achilles	heel:	Vaca	Muerta
Bolivia’s bigger concern – openly acknowledged by President Morales – is that regional demand 
for Bolivian gas could eventually fall due to exploitation of Argentina’s shale gas potential and 
Brazil’s onshore and offshore pre-salt fields.

This has not been a worry so far. Ongoing domestic energy shortages have been making 
Argentina desperate for extra supplies of Bolivian gas. Strong growth in domestic and industrial 
consumption is underpinned by Argentine energy subsidies, which Maplecroft says increased 
63% in real terms in the first eight months of 2013 compared with 2012.

And if this is not an attractive enough prospect for Bolivia, Argentina also pays a higher price than 
Brazil for Bolivian gas, under more recently agreed oil-indexed contracts – between $10.59 and 
$11.17/ MMBtu since the start of 2012 compared with $8.60 to $9.51/MMBtu paid by Brazil.

But all these advantages are put at risk by the supergiant Vaca Muerta shale discovery in 
Argentina's Neuquén Province, which has led to predictions of future energy independence for 
a country beset by dwindling oil and gas production.
Ali Moshiri, president of exploration and production for Africa and Latin America for Chevron, 
a major investor in Vaca Muerta, has suggested that Argentina is “one cycle behind the US, 
which is projected to become energy independent by 2030.”

And, indeed, the US Energy Information Administration (EIA) estimates technically recoverable 
shale gas in Argentina to be 802 Tcf (22.7 Tcm). Excitement about the area’s potential is not 
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surprising, but significant shale production is likely to be at least a decade away due to the 
need for investment in infrastructure and supply chain development.

“It will take the Argentine shale industry years, if not decades, to reverse the energy crisis that 
has made the country a net oil and gas importer,” said Blanco, who expects YPFB to continue 
meeting a third of Argentina’s gas demands in the medium term.

Moreover Argentina could decide that it made sense for it to continue importing Bolivian gas 
to serve its northern markets and use its indigenous gas elsewhere, and Brazil could come to 
the same conclusion, supplying Bolivian gas to its western markets.

Question	mark	over	exports	to	Brazil
Bolivia also has significant concerns about Brazil further diversifying its gas sources in the 
longer term.

This, as in the case of Argentina, is a new worry. Last year Brazil’s National Petroleum Agency 
(ANP) said the country’s domestic gas supply could rise 360% in a decade. The mining and 
energy minister Edison Lobão claimed Brazil was ready for a “golden era” and could become 
self-sufficient in natural gas within five years.

Although Brazil buys LNG from countries such as Trinidad and Tobago, Qatar, and Nigeria, 
Bolivia currently accounts for 78% of all its gas imports, so that if Brazil were to become 
gas self-sufficient, the impact on Bolivia could be severe. But Lobão’s estimated timescale 
deserves to be treated with scepticism.

Petrobras Bolívia, a subsidiary of Brazil’s state energy company, played a crucial role in the 
major Bolivian gas discoveries in the 1990s and is operator of the country’s two biggest-
producing fields, San Alberto and San Antonio, in the Tarija department. Its stranglehold on the 
gas supply chain could deter investors and there is a lack of domestic transportation capacity, 
while early targets for production of pre-salt oil proved over-ambitious.

Falling poverty levels in Brazil also mean household demand for power is growing rapidly and 
demand for gas has been boosted by droughts that reinforced the dangers of Brazil’s heavy 
reliance on hydroelectric power.

At best, Bolivia faces a difficult task to extend its contract with Brazil beyond 2019 on favourable 
terms given Brazil’s domestic potential, its reliance on Petrobras and competition with flexible 
LNG shipments.

At worst, its number one customer might no longer want the gas that currently flows down the 
1,907-mile (3,069 km) GASBOL pipeline, connecting Santa Cruz in Bolivia with Porto Alegre in 
the south of Brazil, via São Paulo.

The possibility has been considered. In 2010, Cristian Inchauste, president of natural gas 
transport company Gas TransBoliviano, said Bolivia was studying LNG exports to Europe in case 
its supply contract with Brazil was not extended. One idea was to supply gas by pipeline to a 
gas liquefaction plant in Brazil’s Rio de Janeiro state.

But analysts said it is not known what conclusions were reached about the viability of the 
Brazilian LNG plan. perhaps the logistical and political challenges appear too high. “Propping 
up Bolivia’s gas industry is not a priority for Brazil – or for Peru with its ports on the Pacific 
coast,” said Micklethwaite.

BOLIVIA
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landlocked country

Eyeing	other	markets
This last reference was to an earlier plan to establish a liquefaction plant in Peru, which came 
to nothing. Using existing pipelines to export gas to Argentina as part of an LNG export plan is 
also feasible.

In a recent attempt to diversify its gas export customers, Bolivia has been in discussions with 
Paraguay and Uruguay, but both will only ever offer modest demand. Chile, which has almost 
no hydrocarbons reserves and high energy prices, would appear the obvious alternative. But 
Bolivia refuses to export gas there, as it still lays claim to the coastline it lost to Chile in the 
19th century War of the Pacific – a conflict which left Bolivia a landlocked country. The prospects 
of a diplomatic solution that could start the gas flowing currently appear dim, with neither side 
likely to show the first sign of compromise.

Still, there are reasons for optimism regarding Bolivia's near future.

Bolivia’s government says three new regional departments could soon become gas producers, 
joining Tarija, Chuquisaca, Cochabamba and Santa Cruz. At present Tarija alone accounts for 
around 70% of production and 85% of proven reserves.
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Repsol, a key investor with 25 production blocks and four exploration blocks, has just brought 
online a new module at its Margarita natural gas processing plant, allowing it to boost output 
at two fields from 10.8 to 15 MMcm/day.

Total and Gazprom recently agreed to invest $130 million in exploration in the 785,625 hectares 
Azero area in the departments of Santa Cruz and Chuquisaca. The deal is attractive for Bolivia. 
The two companies assume all the risk and if commercially viable finds are discovered, YPFB 
will take a 55% stake in partnership with the two.

YPFB has inked similar but much smaller deals with BG Group ($30.4 million) for the Huacareta 
area and Petrobras ($12.06 million) for the Cedro area. In fact, BG Group has interests in six 
exploration and exploitation licences in Bolivia, which in 2012 moved ahead of Australia and 
India into eighth place on a list of the company’s biggest sources of production. BG has also 
marked out Bolivia as offering seven good exploration leads with a combined potential of 
more than one billion boe.

The search for foreign investors has also led to high-level talks with Russia’s Rosneft about 
exploration projects on Bolivian soil with further discussions planned. And, inspired by 
Argentina’s ‘promised’ shale boom, Bolivia is looking into its own technically recoverable shale 
gas resources, which have been estimated at 48 Tcf by the US Energy Information Administration 
(EIA). YPFB has already taken the proactive step of agreeing a deal with Argentina’s state-
controlled Yacimientos Petrolíferos Fiscales (YPF) to make preliminary explorations for shale 
reserves in an area of south-eastern Bolivia.

And even if no large commercial discoveries are made, the two-year technical co-operation 
and training agreement between YPF and YPFB should still prove of value to Bolivia.YPFB had 
been little more than a shell company for a decade before nationalisation and now requires 
as much technical help as possible from foreign sources beyond that already provided by the 
ideologically-aligned government of Venezuela.

A	much-needed	breathing	space
Positive prospects and robust current demand offer Bolivia plenty of opportunities to exploit 
foreign interest, as well as valuable breathing space to consider its future strategy, which the 
country truly needs, as it faces a critical period for its gas industry.

The challenge should not be underestimated. The country must show foreign investors that it 
can offer worthwhile returns,increase production levels to new heights and weigh up the long-
term alternatives to Brazil and Argentina as its primary markets.

And the stakes are high. Gas accounted for around 50% of Bolivia’s total export revenue in 
2011/12, according to the International Monetary Fund.

Bolivia has some much-needed time to re-think its future strategy and keep the interest of 
its foreign investors alive. But whilst this can delay the looming threat, it cannot stave it off 
entirely: one day its heavy dependence on a single commodity might undermine rather than 
enhance its stability and development.  GM
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And now for something completely different –
gas and electric vehicles
Gas	 for	 transport	 is	becoming	more	 familiar	 as	 CNG	and	 LNG	applications,	mainly	 for	
trucks,	transportation	fleets	and	shipping	become	better	developed	and	usage	slowly	
increases	from	a	very	low	base	level.	But	there	is	another	way,	and	our	article	deals	with	
it.	Gas-to-power-to-electric	vehicles	(EVs)	has	advantages	and	disadvantages.	It's	more	
energy-efficient	than	most	other	ways	of	powering	vehicles,	but	it's	currently	expensive	
for	the	consumer,	and	lacks	the	network	of	filling	stations	available	for	conventionally	
fuelled	 vehicles.	 Nevertheless,	 given	 pressure	 on	 other	 natural	 gas	 applications,	 for	
environmental	 reasons,	 EVs	 offer	 the	 prospect	 of	 an	 attractive	 outlet	 for	 natural	 gas	
which	ticks	the	environmental	boxes.

What follows is one man's vision of a possible future, in the form of personal reflections 
by Ben Schlesinger, a North American career gas consultant and abiding natural gas and 
automotive enthusiast. He discusses the rationale for electric vehicles (EV) from a natural 
gas perspective, reports on driving what he thinks is one of the best, and opines on where 
he thinks all this is leading.

Tesla’s Electric Highway: Thoughts from an Alternate Automotive Universe

First, natural gas is a clean fuel, low in carbon, with minimal air emissions and other 
environmental issues. Methane leakage is nearly non-existent with characteristically careful 
production and gas transport and handling. Shale gas, produced by hydraulic fracturing into deep 
horizontal wells, now accounts for more than 40% of the US natural gas supply. Its abundance, 
especially in hitherto dormant producing locations like the Marcellus Shale in Pennsylvania and 
West Virginia, has turned nearly all the economic and strategic rules of thumb on their head in 
the energy space. Here in America’s gas patch, there are new heights of gas production, newly 
low prices, completely new transportation paths, new markets, new customers, new pipeline 
gas and (soon) LNG exports, and – unfortunately – new political enemies.

Sadly, coal, wind and solar energy advocates in the US – including New York’s Artists Against 
Fracking – have joined the warpath against gas and how long will the ever-polite Canadians 
put up with rising exports of gas from Pennsylvania into Ontario whilst the US indefinitely 
delays approval of the innocuous Keystone KL crude oil pipeline expansion? Meanwhile, the US 
Administration has supported shale gas and approved up to 65 Bcm of exports from four LNG 
terminals. More than 200 new chemical, petrochemical, and other US manufacturing plants 
and LNG trucking fleets are in development to consume the surplus.

Why EVs? So with all this natural gas, why even discuss electric vehicles? The answers are 
technology, efficiency, performance and, indeed, gas – because gas is a rising electricity 
generation fuel.

In fact, another energy revolution is also taking place, but it’s in its early stages. Most people 
buy their cars from a local dealer, pay dearly to fill at petrol stations and, if they’re diligent, 
pay to have their oil and filter changed every 5,000 to 10,000 miles. People commute to work 
and go shopping in their cars, they sit with engine idling at stoplights, then they change gears 
to putt-putt into traffic. And pity those weird EV drivers who must waste hours charging up just 
to drive 65-100 miles.

OK, I drive an EV and admit to none of the above. We cognoscenti in the US and northern Europe 
now see another way. This year through June 2013, Tesla’s Model S is the third-largest selling 
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tossed on its head 
– ask the US safety 
regulators

luxury car in California and, for what it’s worth, is the largest selling car in Norway, which has 
about the population of the City of Los Angeles. This is a splendid, crazy-fast machine, with a 
sinuous design by the great Franz Von Holzhausen, and acceleration that out-drags an Aston 
Martin. It drives hush-hush, corners as if it's on rails, and simply cannot be tossed on its head 
– ask the US safety regulators. There are no tailpipe emissions, indeed no exhaust system at 
all, no engine, no fuel tank, no petrol, no oil, no fuel filter or pump, no alternator. There are 
no dealers. To buy one, you take a deep breath and plunk your credit card on Tesla’s website. 
Then, when your lucky number comes up, you take delivery, get out on the highway, and drive 
300 silent miles – and pay absolutely nothing to recharge in 30-40 minutes at one of Tesla’s 
growing chain of super-fast charging stations. In California’s sunny climates, most of these 
Tesla stations are solar-powered. Batteries are included.

Since buying the car – and in my case, this feat took two separate jumbo car loans – I’ve put 
on 9,500 miles, often driving where no other EV can by definition reach, as the distances 
are too long for them. Now two blogs later – http://breakingenergy.com/2013/06/19/
life-on-the-electric-vehicle-highway-part-1-up-to-new-england/ and http://breakingenergy.
com/2013/08/26/life-on-the-electric-vehicle-highway-part-2-out-to-indiana/ – I’m here to 
pass along the adventure.

The gas angle But wait, this is Gas Matters – the editor has insisted that this article relate 
to natural gas, so here’s the connection. Where I live in Maryland, USA, my Tesla is nothing 
more than a very highly efficient natural gas vehicle (NGV). Natural gas is the short-term and 
(along with wind power) the long-term marginal fuel for electricity generation in our local 
power pool. This means that whenever I plug in my EV in the mid-Atlantic region, some gas-
fired power plant somewhere nearby has to throttle up, or get built, and natural gas that fuels 
power plants is taken right off high pressure pipelines at a fraction of the cost of gas delivered 
to a CNG filling station or home, let alone petrol to a filling station. And the combined cycle 
gas turbines (CCGTs) making the electricity to fuel this EV are nearly 2.5 times as efficient as 
piston engines found under most hoods (bonnets), about 62% versus 26%. Pound for pound 
(kilogramme for kilogramme for European readers) – and $200 speeding ticket for $200 
speeding ticket – this is a silent rocket.

The blogs Almost as interesting as the car is the network of hundreds of free-to-owners 
supercharging stations that Tesla is diligently starting to install in the US and Europe – there 

ELECTRIC VEHICLES

Supercharging	in	Delaware
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are five so far in Norway, three between Washington DC and Boston), and more than a dozen 
on California’s freeways. I’ve been testing these stations on long drives, and blogging on the 
adventures.

So far, part of the excitement has been the fact that Tesla’s network of supercharger stations 
is not yet universal – so it’s been interesting to venture off the highway to places where, as 
stated, no EV has ever travelled, let alone an EV like this one. Four road-trips so far, from home 
hear Washington, DC:

•	 Maryland’s sleepy Eastern Shore of Chesapeake Bay (200 miles return) – spent a 
weekend in St. Michaels and, just to be sure, topped up overnight with laundry carts.

•	 Bedford Springs Spa and Resort, central Pennsylvania near shale country (300 miles 
return) – an overnight, with top-up at the golf pagoda

•	 Cambridge, Massachusetts (1,100 miles return) – a long weekend, see http://
breakingenergy.com/2013/06/19/life-on-the-electric-vehicle-highway-part-1-up-to-
new-england/. Highlights included use of Tesla’s supercharging stations along the way, 
topping up using an ordinary electric socket in a garden in Vermont, and adding range 
by regenerating downhill in the Berkshire Mountains. Total fuel cost for this trip: $2.50.

•	 Bloomington, Indiana, through Pennsylvania and Ohio (1,300 miles return) – longer 
weekend, about a $70 fuel cost, see http://breakingenergy.com/2013/08/26/life-
on-the-electric-vehicle-highway-part-2-out-to-indiana/. This drive was completely 
outside Tesla’s electric supercharger network – probably for the last time – thus 
depended on slow EV chargers located at malls, parking lots and private companies. 
Stops along the way featured Dayton, Ohio, to see America’s Packard Museum and 
to recharge at the Aileron Foundation (funded by a dog food fortune); other stops 
included a campground and a Nissan dealer.

•	 (December 2013 or January 2014), about 2,100 miles to south Florida and return, as 
soon as Tesla installs only two more supercharging stations in the Carolinas.

ELECTRIC VEHICLES
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I admit that I am a car nut, a Yankee car nut of the worst kind. Only a fool would drive all this 
way, let alone order a car 3½ years in advance, then wait, then binge . Indeed, as described 
in the Massachusetts blog, I waited 42 months to take delivery of one of the first Tesla Model 
S off the assembly line, then on 30th September 2012 became the proud owner of one of the 
first two hundred, Serial No. 183. 

You may think that sounds kind of dumb and risky – and you would certainly be right – but I 
paid one of the car loans off through pure stock speculation in Tesla Motors and I remain long 
in Tesla. This is my 38th car. Two of my earlier cars ran on compressed natural gas (CNG) – a 
converted Mercedes 300E and a converted Chrysler Concorde that I fueled at home with a 
FuelMaker C3 compressor – and I ran another Mercedes strictly on biodiesel. Indeed, I have 
paid my CNG dues – was the first to drive from Bethesda to Boston entirely on CNG, in 1992, 
documented by Sarah McKinley, a reporter at the time for Natural Gas Intelligence.

Conclusions Nobody will ever pin down precisely how much more efficient an EV is than a CNG 
vehicle – this depends on the specific electric generating mix, time of day, and other variables. 
But assuming the battery works as advertised – as this one seems to so far – the answer is 
more than twice as efficient. Perhaps more importantly, driving this car is something else. 
Accelerating is like flipping a light switch from the ‘OFF’ to the ‘ON’ position. There’s no fuel to 
feed, gear to change, or turbocharger to spool up. Full power is loaded on immediately – only 
a rheostat or, in this case, a one-speed transmission slows you from zero to full load in an 
instant, which would smoke your tires to a crisp.

Home	delivery
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Tesla has detractors, just like shale gas does, although ironically these are opposite folks 
politically. To help house and build the Model S assembly line in Fremont, California, Tesla 
took a $465 million U.S. Advanced Vehicle Technology loan. Although Tesla recently repaid 
this in full a decade ahead of schedule, and Ford and Chrysler (Fiat) each received 10 times 
that amount from the same program (and still hold their loans), Tesla is nonetheless singled 
out as a sponge of government largesse. In the 2012 presidential debates, failed candidate 
Mitt Romney derided Tesla as “loser”– which was so ironic because his father, the late George 
Romney, manufactured efficient Ramblers in the 1960s and coined the term “gas guzzling 
dinosaurs” referring to his competition: Ford, GM and Chrysler. Tesla’s share price (TSLA, on 
NASDAQ) is exceptionally high, which has confounded a host of other detractors, mostly folks 
who shorted the stock on the way up – sorry about that!

But Tesla has survived and thrived into late 2013. The Model S accolades include Motor Trend 
Car of the Year, Automobile Magazine’s Automobile of the Year, Consumer Reports’ best car 
ever tested, NHSTA’s highest scoring car – maybe it’s time we gas geeks christen it NGV of the 
Year.

Tesla is revolutionary and destabilizing. If its successes continue toward smaller, less costly 
automobiles and light trucks, then it holds the promise of upsetting the automobile industry’s 
apple cart pretty completely, and ushering in an era of EVs. This will increase gas demand for 
electricity generation, intensify demand for renewable energy (my Tesla is wind-powered at 
home), and force electric utilities to upgrade their distribution plant, including installing much-
needed smart grid components – reverse-flow metering, time-of-day pricing, vehicle-to-grid 
(“V2G”) storage, and fuel-choice on demand (much of this is happening anyway). Because of 
its relative efficiencies, the EV revolution Tesla may now be inspiring could ultimately reverse 
declining electricity demand in Europe and the US, while cutting petroleum demand in more 
than equal proportions. Put this together with greatly increased crude oil production from shale 
and Canadian oil sands – and get developing countries to join – and global energy markets can 
stabilize at calmer, more sustainable levels.

A	FEW	FACTS	ABOUT	TESLA
Tesla Motors was founded in 2003 by a group of Silicon Valley engineers who set out to prove 
that electric vehicles could be (in their words) awesome. The Tesla Roadster (using a Lotus 
body and frame) hit the streets in early 2008. Four years later, over 2,300 Roadsters drove 
emissions-free in more than 37 countries. Model S is designed and built in California, and right-
hand drive Model S deliveries will begin in Spring 2014. The Tesla Factory currently produces 
cars at the rate of approximately 20,000 per year.  GM

ELECTRIC VEHICLES
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For further information about the Gas Strategies Pricing Service, or if you would like a free trial,  
please visit: http://www.gasstrategies.com/information-services/pricing-data-service/intro – 

or contact Hannah Rawson h.rawson@gasstrategies.com, telephone (44) 20 7332 9982.

GLOBAL PRICES

Gas Strategies estimated border gas prices and forecasts to end of Q3 2014
Price series Q4 2013 Q2 Q3 F Q4 F 2014 F Q2 F Q3 F
Brent Crude Oil $/bbl 110.1 112.5 102.2

ICE Brent Forward Curve 
01.10.13

$/bbl 101.8 100.8 99.9 99.1 98

JCC Crude Oil $/bbl 114.2 113.6 107.8

JCC Projection $/bbl 105.4 104.5 103.6 102.7 101.9
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German Border Average

Actuals from BMWI

$/MMBtu 11.0 11.1 10.9 10.3 9.9 9.6 9.5 9.4
p/th 69 74 71 66 64 62 61 61
¢€/kWh 2.90 2.88 2.85 2.68 2.57 2.49 2.48 2.45

Troll/Norway – NW Europe $/MMBtu 13.6 14.2 14.0 13.1 12.4 12.1 11.9 11.8
p/th 85 94 90 84 80 77 77 76
¢€/kWh 3.59 3.66 3.64 3.41 3.22 3.13 3.11 3.08

Russia – Germany $/MMBtu 10.5 9.2 9.1 8.6 8.3 8.1 8.0 7.9

p/th 66 61 59 56 53 52 51 51
¢€/kWh 2.77 2.39 2.36 2.25 2.16 2.09 2.07 2.06

Algerian Pipeline – GME $/MMBtu 11.7 11.6 11.5 11.0 10.5 10.4 10.3 10.2
p/th 73 77 74 71 68 67 66 66
¢€/kWh 3.07 2.99 2.99 2.87 2.74 2.71 2.68 2.65

Algerian LNG c&f Spain $/MMBtu 10.9 11.0 11.1 10.8 10.3 10.2 10.1 10.1
p/th 68 73 72 69 66 66 65 65
¢€/kWh 2.88 2.84 2.91 2.80 2.68 2.66 2.64 2.62

Asia (JKT) LNG $/MMBtu 18.1 17.5 18.1 17.6 17.0 16.8 16.6 16.5
p/th 113 116 117 113 109 108 107 106
¢€/kWh 4.77 4.52 4.72 4.59 4.43 4.36 4.33 4.29
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UK NBP Index

ICE UK Gas Forward Curve 
01.10.13

$/MMBtu 10.3 10.0 10.5 10.1 10.8 11.2 9.9 9.8
p/th 64 66 68 65 69 72 64 63
¢€/kWh 2.71 2.58 2.74 2.62 2.80 2.91 2.58 2.54

US HH Closing 
CME Henry Hub  
Forward Curve 01.10.13

$/MMBtu 3.4 3.4 4.1 4.0 4.1 4.3 4.1 4.2

p/th 21 22 26 26 26 28 26 27
¢€/kWh 0.89 0.87 1.07 1.04 1.07 1.11 1.06 1.08

Long-term contract gas price projections are based on the Brent Crude oil forward curve
All forward curve prices are as of 01.10.13

Further historic and projected data and analysis of international border and end user prices for gas, oil oil products  
and coal is available as part of Gas Strategies' price service
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