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»Expect the unexpected« Oscar Wilde

Everything is currently under the sign of 
change – stability won’t again become the 
word of the year. What was at least stable, 
was the timing of the announcement of the 
current company results of the big players 
in the oil and gas market. They all have 
something in common – unfortunately not 
characteristics these companies would like 
to have – production went down for some, 
for some it increased, but still all of them 
suffer a decrease in their results relating to 
oil price crash and Covid-19.
However, there is an upward trend in the 
oil market, with prices rising by around 3 
US-$ per barrel since end of February. And 
the upward trend is continuing. Shortly be-
fore the editorial deadline for this issue, 
the April contract Brent exceeded the mark 
of 65 US-$ per barrel, but then fell back 
again somewhat. Slowly, triple-digit price 
forecasts for the year are becoming accept-
able again.
On the one hand, market participants are 
drawing new hopes for a rapid economic 
recovery and an end to the Corona pan-
demic, arising from falling infection fig-
ures in the USA and Europe. 
As early as next month, the Biden adminis-
tration could launch a gigantic economic 
stimulus package for the USA. This should 
drive demand. On the other hand, the un-
expected cold snap in large parts of the 
USA is currently causing weak US oil pro-
duction. Due to the cold snap, US produc-
tion losses are estimated at 4 million bar-
rels a day, with 3 million barrels alone 
probably attributable to the US state of Tex-

as, which has been hit particularly hard. 
This will also have a negative impact on 
U.S. oil inventories, which cannot yet re-
flect the current impact of the cold snap. 
Oil prices are therefore likely to continue to 
rise in the coming days.
Also several major U.S. banks, including 
JPMorgan Chase and Goldman Sachs, ex-
pect oil prices to jump significantly this 
year.
Due to progress with Corona vaccinations, 
the banks assume in their forecasts that the 
viral pandemic will decline significantly 
later this year. Christyan Malck, who heads 
research for the oil and gas business at 
Goldman Sachs, does not rule out the pos-
sibility that oil prices could even rise above 
the US-$ 100 per barrel mark in the short 
term. Such a price level was last reached in 
2014.
Their analysts assume that the global eco-
nomic recovery post pandemic will lead to 
much higher oil consumption and, inevita-
bly, to rising oil prices. It might even be 
that we will be short on oil before the time 
comes when we won’t need oil anymore.
Currently, Brent crude is priced at US-$ 63 
per barrel. Before the onset of the pandem-
ic, global oil demand was around 100 mil-
lion barrels a day. It then fell to 90 million 
barrels in the wake of the pandemic. A sig-
nificant increase in consumption is expect-
ed for the current year. However, it will not 
reach the 100 million barrels per day mark 
again until next year. 
A prerequisite for a faster recovery is the 
normalization of air traffic, in particular 

the resumption of long-haul routes. How 
consumption will continue to rise after the 
Corona pandemic has run its course, is 
however a matter for debate. 500,000 bar-
rels a day of additional consumption is 
considered likely. However, there are also a 
number of estimates that even assume an 
annual increase in consumption of 1.2 to 
1.4 million barrels a day.
All in all, these are just estimates and we 
should remember what Oscar Wilde said, 
namely “Expect the unexpected”. This quo-
tation will probably accompany us this 
year. 
But even the “unexpected” holds possibili-
ties – stay curious, motivated and above all 
healthy

All the best!
Dipl. Ing. (mont.) Kerstin Kogler

 ■

(Foto: stock.adobe.com)
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ENGIE and Equinor join forces in the development of low-carbon hydrogen
ENGIE and Equinor announce their partner-
ship to develop joint low-carbon hydrogen 
activities. The partners will investigate the 
production and market potential for hydro-
gen from natural gas whereby the CO2 will 
be captured and stored permanently off-
shore.
ENGIE and Equinor signed a memorandum 
of understanding to investigate the develop-
ment low-carbon hydrogen value chains in 
Belgium, the Netherlands and France. In the 
coming months, ENGIE and Equinor will 
start discussions with potential customers 
to assess the project, as well as with stake-
holders and relevant authorities.
ENGIE and Equinor believe that it is essen-

tial to develop low-carbon and renewable 
hydrogen projects at scale in order to make 
it possible for industrial customers to sig-
nificantly reduce CO2 emissions before 
2030. This development of low carbon and 
renewable hydrogen will accelerate the con-
struction of new hydrogen infrastructure 
and the repurposing of current natural gas 
infrastructure, thus paving the way for net 
zero in 2050.
Edouard Neviaski, CEO of the ENGIE’s Busi-
ness Unit Global Energy Management says: 
“ENGIE firmly believes that hydrogen will 
play a key role in the energy transition. EN-
GIE produces renewable hydrogen and sup-
ports the development of the market for 

low-carbon hydrogen. Both these technolo-
gies will be necessary to accelerate the de-
velopment of a solid infrastructure and the 
transition to a carbon neutral economy.”
Grete Tveit, Equinor’s senior vice president 
for Low Carbon Solutions says: “Equinor 
aims to be a leading company in the energy 
transition. We believe that hydrogen and 
CCS will be vital if we are going to succeed 
with the transition. Collaboration and part-
nerships will be absolutely necessary to find 
the best solutions. Our two companies have 
complementary areas of expertise that we 
can utilize to develop low carbon hydrogen 
initiatives together.”
 ■

Corona lowers US energy consumption 
The corona-induced decline in U.S. energy 
consumption last year was 70% greater 
compared to the 2008 financial crisis. Ener-
gy consumption will not return to pre-Coro-
na levels until 2029, according to calcula-
tions by the Energy Information Adminis-
tration (EIA).
According to calculations by the U.S. Energy 
Information Administration (EIA), it will 
take the U.S. just under ten years to recover 
– in terms of energy consumption – from 
the Corona pandemic. In its Annual Energy 
Outlook 2021, the Energy Information Ad-
ministration shows longer-term trends for 
U.S. energy supply through 2050. According 
to the report, Corona effects vary across 
sectors. For the transportation sector, ener-
gy consumption is expected to recover but 
nonetheless not exceed 2019 levels through-
out the projection period. Newly registered 
passenger cars will still have a dominant 
share of gasoline engines throughout the 
projection period – despite a growing im-
portance of electric-powered vehicles in 
particular. Peak consumption of motor gas-
oline is seen in 2022. In contrast, industrial 
energy consumption returns to 2019 levels 
as early as 2023 and remains on a growth 
trajectory thereafter. The pandemic had the 
least impact on energy consumption in the 
household sector. A slight increase is still 
seen there in the future. Additional demand 
impetus from increased demand for air con-
ditioning and electronic equipment will be 
largely offset by continued efficiency im-
provements. Energy intensity – measured in 
terms of primary energy consumption per 
unit of GDP – will continue to decline in the 
future. However, the rate of decline is lower 
than in the past.  In 2020, for example, en-
ergy intensity was half of what it was in 
1990. In 2050, the ratio is two-thirds of the 
2020 level.

Change in the energy mix: More gas and  
renewables
Even though major consumption increases 

are no longer expected, oil remains the most 
important energy source in the United 
States. However, oil consumption in 2050 
remains below the peak reached in the early 
2000s. Coal continues to decline as old 
power plants are retired. As a result, coal’s 
contribution to power generation – the 
same applies to nuclear energy – will be 
halved by 2050. By contrast, solar energy in 
particular, but also wind power and natural 
gas, will increase. In the case of natural gas, 
this expectation is supported by the persis-
tence of low prices. The development of CO2 
emissions is reflected in the change in the 
energy mix. As a result of the transforma-
tion, CO2 emissions are expected to decline 
by 2035. However, the model calculations in 
the Reference Case show a renewed increase 
in CO2 emissions thereafter due to popula-
tion and economic growth. This also applies 
to the side cases carried out. 
The EIA bases its Reference Case on devel-
opment trends that take account of foresee-
able economic and demographic trends and 
allow for technological improvements.  The 
side cases calculate different assumptions 
about world oil prices, U.S. economic 
growth, and the trajectory of the renewable 
energy cost learning curve, as well as the 
level of oil and gas reserves.

Restrained increase in electricity consumption
Demand for electricity is expected to return 
to 2019 levels as early as 2025. Over the en-
tire period from 2020 to 2050, electricity 
consumption is expected to grow by less 
than 1% per year. Although the greatest po-
tential for electricity demand growth is seen 
in the transportation sector, its share of to-
tal electricity consumption remains limited 
to less than 3% in 2050. Existing laws and 
regulatory frameworks do not suggest a 
strong market stimulus for electricity in the 
transportation sector – and this despite on-
going technical improvements in electric 
vehicles.
Renewable technologies account for nearly 

60% of the approximately 1,000 GW of cu-
mulative additions to power generation ca-
pacity expected by 2050. The largest in-
crease is seen in solar installations. For 
wind, continued increases are seen only 
through the end of 2024, when tax credits 
for wind generation are eliminated. The re-
maining 40% additions are almost exclu-
sively gas plants.
This doubles the share of renewables in U.S. 
electricity generation to 42% by 2050, up 
from 21% in 2020. The shares of coal and 
nuclear each drop from 19% in 2020 to 11% 
in 2050, and the share of natural gas de-
creases from 40 to 36% .

Role of the USA at global level
U.S. oil production will remain at record lev-
els for the next 30 years. Thus, the U.S. will 
remain both an importer and exporter of oil. 
Imports are mostly heavy crudes; exports 
are concentrated in petroleum products, 
such as gasoline and diesel. Gas produc-
tion, like oil production, returns to pre-pan-
demic levels by 2023 and increases thereaf-
ter. In the Reference Case, EIA projects that 
U.S. LNG exports will more than double be-
tween 2020 and 2029.
As a result, the U.S. remains a major player 
in global oil and gas markets and a signifi-
cant source of global supply.
With the results shown in the 2021 Annual 
Energy Outlook, the U.S. in no way meets 
the expectations associated with the newly 
elected administration’s announcement of a 
return to the Paris Climate Agreement. It 
can be assumed that the existing regula-
tions will be tightened up and that, as a con-
sequence, a far greater transformation of 
the energy supply in the USA can be expect-
ed than is reflected in the EIA’s Reference 
Case 2021. The Reference Case nevertheless 
has value insofar as the consequences of fu-
ture changes in the political framework can 
be measured against this baseline scenario.

 ■
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Exxon considers $20 billion in special write-downs 
U.S. oil company ExxonMobil is currently 
analyzing its entire inventory of property, 
plant and equipment of all types, no longer 
ruling out special write-downs of up to $20 
billion. At the same time, a cutback in in-
vestment plans as a consequence of the Co-
rona-related oil crisis is coming within 
reach. Details of all these plans and inten-
tions are have been announced in the first 
week of February, when ExxonMobil pre-
sents its financials for the fourth quarter of 
2020.

ExxonMobil is currently under particular 
pressure from hedge funds and other capital 
investment funds that want to force the cor-
poration to make major changes to its busi-
ness policy in the direction of renewable 
energy. To this end, numerous personnel 
changes in the board of directors are also 
being demanded. Several of these funds 
have already entered into talks with Exxon-
Mobil’s board, such as the Engine No. 1 
fund and Black Rock.
With a view to the energy transition, Exxon-

Mobil is particularly keen to push ahead 
with so-called biofuels and to significantly 
expand the capture and storage of CO2 (car-
bon capture and storage). However, the 
Group’s management believes that the de-
cline in oil and gas production must be halt-
ed. This, they say, will pay off when energy 
consumption in the world recovers, result-
ing in price increases.

 ■
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Equinor sells its US onshore assets in the Bakken
Equinor has agreed to divest its interests in 
the Bakken field in the US states of North 
Dakota and Montana to Grayson Mill Ener-
gy, backed by EnCap Investments, for a total 
consideration of around US-$ 900 million.
The transaction covers all of Equinor’s oper-
ated and non-operated acreage, totalling 
242,000 net acres, and associated mid-
stream assets in the Bakken. Entitlement 
production from these assets in 4Q 2020 
was 48,000 boepd (net of royalty interests). 
In parallel with this transaction, Equinor 
Marketing and Trading will enter into a term 
purchase agreement for crude offtake with 
Grayson Mill Energy.

“Equinor is optimising its oil and gas port-
folio to strengthen profitability and make it 
more robust for the future. By divesting our 
Bakken position we are realising proceeds 
that can be deployed towards more compet-
itive assets in our portfolio, enabling us to 
deliver increased value creation for our 
shareholders. ,” says Anders Opedal, presi-
dent and chief executive officer of Equinor.
“We are taking action to improve the profit-
ability of Equinor’s international oil and gas 
business. The announcement on the exit of 
our Bakken assets is an important step in 
this process. We have worked closely with 
Grayson Mill Energy to preserve jobs and to 

ensure the transfer of expertise in the best 
possible way,” says Al Cook, executive vice 
president of Development & Production In-
ternational at Equinor.
As part of the agreed transaction, all 
Equinor field employees and a significant 
number of the support teams working on 
the Bakken assets will have the opportunity 
to transfer to Grayson Mill Energy.
The effective date of the transaction is 1 Jan-
uary 2021. Closing is subject to the satisfac-
tion of customary conditions, including au-
thority approvals.

 ■
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Still no megatrend toward renewables in global oil and gas industry 
The global oil and gas industry is still un-
sure whether the global Corona crisis 
should be viewed much differently than the 
sales crises it had repeatedly endured, and 
whether it should shift entirely – to decar-
bonization.
That’s the finding of a survey of 1,000 exec-
utives from companies operating in the oil 
and gas industry by Norwegian testing and 
certification company DNV GL about their 
outlook for the future. One group of re-
spondents sees no reason to shift their in-
vestment portfolio to renewables and decar-
bonization, while the other does not want to 
continue as before and plans to invest out-
side their traditional business in 2021, it 
concluded.

However, all respondents planned to scale 
down their investment portfolio in natural 
gas and especially oil in 2021 compared to 
2020 due to uncertainty, and redirect invest-
ment money for oil projects to that for gas 
projects. The reason is the expectation that 
oil demand will have reached its peak in this 
decade or the decade after next (“peak oil 
demand”). BP had even determined that this 
would be the case as early as 2019, he said. 
Meanwhile, many players such as the Inter-
national Energy Agency, OPEC, various 
banks and consultants expected peak oil in 
this decade or the next.

Natural gas – largest energy source in 2050
The plans of gas and oil companies to shift 

their fossil portfolio from oil to natural gas 
is in line with DNV GL’s forecast that the 
share of natural gas in global primary ener-
gy supply will increase from 26% in 2018 to 
29% in 2050, while that of oil will decrease 
from 29% to 16%. Natural gas will then be 
the most important energy source in terms 
of volume, he said.
“Most of the industry has changed substan-
tially in 2020,” Wendy Brown of the Interna-
tional Oil and Gas Producers Association 
(IOGP) is quoted as saying in the 15-page 
study. In 2020, gas and oil companies would 
have shifted their focus to a “lower-carbon 
future.” But decarbonization is not high on 
their list of priorities. Only BP has pledged 
in 2020 to be carbon neutral in 2050. ■

Total also with high loss – New name stands for change to multi-energy group 
The French energy group Total, which will 
operate under the name “TotalEnergies” in 
the future, reports the high loss of 7.2 bil-
lion US-$ for the past year, which was pre-
dominantly expected in the industry. At the 
same time, however, its CEO, Patrick Pouy-
anne, announced that the dividend would 
remain unchanged at US-$ 0.66 per share. 
By its own admission, this makes Total the 
only major European oil company not to cut 
its dividend in the wake of the oil and Coro-
na crises.
The fact that the fourth quarter of last year 
was already better for Total than originally 

feared certainly played a role in this deci-
sion. Earnings in the fourth quarter amount-
ed to US-$ 1.3 billion due to oil price devel-
opments. Only 1.1 billion US-$ had been ex-
pected. This now explicitly gives the Board 
of Management hope for the current year. 
The fact that the full year 2020 still closed 
with the high loss of 7.2 billion US-$ is ex-
plained by the Executive Board primarily 
with the extensive special write-downs, in 
which the value adjustment of the assets in 
the Canadian oil sands played a particularly 
large role.
With the name change to TotalEnergies, the 

Executive Board also wants to document 
more strongly to the outside world that To-
tal is more than just an oil and gas group. Of 
the total investments of 12 billion US-$ 
planned for the current year, 20% are al-
ready to be allocated to renewable energies. 
The first major investment decision in this 
direction was made in January of this year, 
when Total acquired a 2.5 billion US-$ stake 
in the Indian renewable energy group Adani 
Green Energy.

 ■

Mexico is currently relying entirely on fossil fuels 
Mexico’s new energy legislation is charac-
terized by its reliance entirely on fossil fuels 
and the state economy. This legislation is 
currently being negotiated in the Mexican 

parliament. Given President Andres Manuel 
Lopez Obrador’s majority, there is little 
doubt that this legislation will be passed 
quickly. Even before his election, Obrador 

had left no doubt that the state oil industry 
is of paramount importance to him. So far, 
this has led not only to extensive new finan-
cial aid for the economically hard-hit state 
oil company Pemex, while foreign corpora-
tions and investors currently have no chance 
whatsoever in this field in Mexico. Obrador 
has even already given orders for the con-
struction of a major new refinery at a cost of 
$8 billion in his home state of Tabasco.
One of the core elements of the new energy 
legislation, however, is the massive repres-
sion of any private-sector competition in the 
Mexican electricity market. Previously, the 
statutory grid operator in Mexico was legally 
obligated to first feed the lowest-priced 
electricity available into the grid. Under the 
new legislation, the state-owned electricity 
producer CFE has priority over any non-
state supplier, regardless of price. CFE, 
however, produces electricity only from fos-
sil fuels. The non-state electricity producers 
in Mexico, who have so far invested 17.6 bil-
lion dollars in their plants, therefore regard 
the new legislation simply as an expropria-
tion.

 ■Photo: stock.adobe.com
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Wall Street expects oil prices to be significantly higher 
Several major U.S. banks, including JPMor-
gan Chase and Goldman Sachs, expect oil 
prices to jump significantly this year.
Due to Corona vaccinations, the viral pan-
demic will decline significantly later this 
year, the banks assume in their forecasts. 
Christyan Malck, who heads research for the 
oil and gas business at Goldman Sachs, does 
not rule out the possibility that oil prices 
could even rise above the $100 per barrel 
mark in the short term. Such a price level 
was last reached in 2014.
Their analysts assume that the economic re-
covery of the world after the pandemic will 
lead to much higher oil consumption and, 
inevitably, to rising oil prices.  “We will be 
short on oil before the time comes when we 
won’t need it,” Malck explains. Currently, 
Brent crude is priced at $63 per barrel. Be-

fore the onset of the pandemic, global oil 
demand was around 100 million barrels a 
day. It then fell to 90 million barrels in the 
wake of the pandemic. A significant in-
crease in consumption is expected for the 
current year. However, it will not reach the 
100 million barrels per day mark again until 
next year. A prerequisite for a faster recovery 
is the normalization of air traffic, in particu-
lar the resumption of long-haul routes. How 
consumption will continue to rise after the 
Corona pandemic has run its course, how-
ever, is a matter of debate. 500,000 barrels a 
day in additional consumption is consid-
ered likely. However, there are also a num-
ber of estimates that even assume an annual 
increase in consumption of 1.2 to 1.4 mil-
lion barrels a day.
 ■
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ENI now back in profit after loss 
Italian energy company ENI reported a loss 
for 2020, but returned to profit in the fourth 
quarter. Last year ended with a loss of US-$ 
742 million after a profit of US-$ 2.9 billion 
in 2019, and while analysts had expected a 
loss in the range of US-$ 40 million for the 
fourth quarter, ENI ended the three months 
with a profit of US-$ 66 million. However, 
that still represents an 88% year-over-year 
drop in profits. ENI CEO Claudio Descalzi 
attributed the improvement in fourth-quar-
ter earnings partly to higher crude oil prices 
and partly to related cash flow performance. 

For 2020, ENI will pay a dividend of 36 cents 
per share.
Irrespective of the ongoing oil price recov-
ery, ENI, like most of its competitors, is also 
striving to single-mindedly expand its own 
renewable energy business. However, the 
ENI Board of Management emphasizes that 
the financial resources for this fundamental 
change in business policy must come from 
the oil and gas business. ENI plans to pres-
ent its plans for renewable energies before 
the end of the month.
 ■

Increasing LNG exports from the U.S. expected in 2021 and 2022 

U.S. LNG exports are expected to exceed 
U.S. pipeline exports of natural gas in the 
first and fourth quarters of 2021 and 2022 
for the first time in a full year, according to 
the U.S. Energy Information Administration 
(EIA). At 9.4 billion ft³ per day (Bcf/d), con-

secutive monthly records for LNG exports 
were set in November 2020 and at 9.8 Bcf/d 
in each of December 2020 and January 2021. 
February 2021 exports are expected to reach 
9.7 Bcf/d before seasonal factors cause a de-
cline in the spring and fall. The full-year 
forecast for 2021 is 8.5 Bcf/d, and for 2022, 
EIA projects 9.2 Bcf/d-compared with aver-
age pipeline exports of 8.8 Bcf/d in 2021 and 
8.9 Bcf/d in 2022.
As of November 2020, all six U.S. LNG ex-
port terminals are operating at full installed 
capacity. In December 2020, the Corpus 
Christi LNG facility in Texas saw the third 
and final liquefaction unit come online six 
months ahead of schedule. This brought the 
liquefaction capacity of the six U.S. plants to 
9.5 Bcf/d base load and 10.8 Bcf/d peak load. 
Driving the increase in U.S. LNG exports in 
the months since November 2020 were 
higher natural gas prices in international 
markets, particularly in Asia, and reduced 
global LNG supply due to unplanned outag-
es at various LNG export facilities around 
the world.

 ■
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Shell: Sharp drop in profits – but dividend correction 
Oil company Royal Dutch Shell ended last 
year’s fourth quarter with the expected 
slump in profits. However, the level of earn-
ings fell well short of market expectations. 
Compared with the previous year, the profit 
fell by 87% from 2.9 billion to 393 million 
US-$. The market had expected 597 million 
US-$. The Board of Management explains 
the drop in profits by the Corona pandemic 
and the oil crisis, which pushed down prices 
and sales volumes. Hand in hand with this, 
refining margins also fell. For full-year 
2020, Shell reported a 71% drop in profits 
compared with 2019, from US-$ 16.5 billion 
to US-$ 4.8 billion. That’s the lowest profit 
since Royal Dutch and Shell Transport 
merged in 2005.
What’s notable about Shell’s financial state-

ments, if nothing else, is the board’s divi-
dend correction. Last April, in a spontane-
ous reaction to the coronavirus, Royal 
Dutch Shell cut its quarterly dividend – by 
66% to 16 cents per share – for the first time 
since World War II. That hurt Shell’s stock 
price badly, so much so that for the third 
quarter of 2020, the dividend was increased 
to 16.65 cents. For the fourth quarter of 
2020, the dividend now due will be in-
creased by another 4% to 17.35 cents. Shell 
CEO Ben van Beurden commented on this 
dividend increase as a “progressive” payout 
policy. This explicitly includes Royal Dutch 
Shell’s intention to distribute 20 to 30% of 
operating cash flow to shareholders as divi-
dends or in the form of share buybacks if li-
abilities continue to be reduced. At the turn 

of the year, the group’s total liabilities stood 
at US-$ 75.4 billion. The aim is to reduce 
this to US-$ 65 billion. ■

Oil sector: More room for newcomers in Brazil 
At the end of November 2020, the Sao Paulo 
Stock Exchange hosted “Petrobras Day.” At 
that time, the Brazilian energy company 
presented its first results for the 2020 ac-
counting year as well as its business plan for 
2021 to 2025. Shareholders and investors 
also listened intently to the remarks of CEO 
Roberto Castello Branco, after he had 
warned earlier that he would have to steer 
the company through “waters never navigat-
ed before”.
The top manager took this to mean the 25% 
drop in demand on the crude oil market as a 
result of the Corona crisis and the global re-
cession, and the dramatic fall in prices. 
Whereas a barrel of Brent crude was still 
trading at 65 to 70 U.S.$ at the beginning of 
2020, and options on supply contracts were 
even offered at 95 U.S.-$ due to supply fears 
in the oil war raging at the time, by last April 
the price had plummeted to just 20 U.S.-$. 
This also caused earnings and cash flow to 
dry up at Petrobras. In the first six months 
of the fiscal year alone, the group lost al-
most 8 billion U.S.-$ (at current exchange 
rates) – compared to a 3.5 billion U.S.$ plus 
in the first half of 2019.
Of course, it wasn’t Castello Branco who had 
his hands full steering the group through 
the dangerous shoals of the coming months 
and years. Rather, under his predecessor, 
Petrobras was already following a trend evi-
dent throughout the petroleum industry of 
focusing on cost containment and yield pro-
tection instead of growth at any price. And 
although the company’s management has 
long since written off the illusion of a com-
ing oil superpower, it remains convinced 
that this form of energy has an economic 
future – especially in Brazil, whose traffic 
and logistics continue to rely primarily on 
trucks and buses.
In the short term, Castello Branco and his 
colleagues on the Executive Board cited the 
reduction of the company’s net debt by 

around 16% (compared with the previous 
year) to an initial 67 billion US-$ and even 
more later. To this end, capital expenditures 
are to be reduced by 27% to US-$ 55 billion 
this year and over the next four years, and in 
parallel, oil wells that are unprofitable for 
the Group are to be shut down or sold and 
62 obsolete drilling rigs are to be decom-
missioned. This decommissioning will also 
cost the company around 6 billion US-$. 
However, Castello Branco assured that the 
additional expense would already be more 
than covered by the sale of shareholdings in 
the previous months amounting to 15.4 bil-
lion US-$. By the end of 2021, the top man-
ager also hopes to be able to sell eight refin-
eries that are no longer needed.
Due to the downsizing of its exploration and 
production capacity, the Group has to revise 
its production targets for the time being. 
Whereas the previous business plan for 
2020 stated an annual volume of 2.7 million 
barrels and 3.5 million barrels in 2024, these 
targets have now been postponed to 2021 
and lowered to 3.3 million barrels (in 2025). 
The latest plan no longer mentions the for-
mer long-term target of 7 million barrels for 
2030.
Nevertheless, Petrobras is by no means 
abandoning new projects. According to the 
business plan, 13 modern production plat-
forms are to start operations from 2021 to 
2025. To ensure their profitability, manage-
ment assumes a Brent price of 35 US-$ per 
barrel in the medium term. Below this 
threshold, the exploitation of the undersalt 
fields in particular, on which Petrobras is 
concentrating almost 60% of its total in-
vestments over the next few years, would 
hardly be worthwhile.
The planned downsizing will affect both the 
company itself and Brazil’s entire petroleum 
sector. At Petrobras, a further 35% of the 
46,600 jobs still in existence are to be cut by 
2025; three-fifths of the employees affected 

have already accepted the offer of giving up 
their jobs in return for compensation. After 
the Group closed all its foreign offices in 
previous years, 9 of 17 administrative build-
ings in Germany are now also to be closed.
At least CEO Castello Branco was able to 
comfort shareholders shocked by the flood 
of red figures at “Petrobras Day” with the 
promise that their dividend was secure. De-
spite the billion-euro loss in 2020, also due 
to higher financial costs in the form of (re-
duced) back taxes, share buybacks and in-
terest charges, he had the dividend ap-
proved by the supervisory board, he ex-
plained. It will also be financed by asset 
sales, but the lion’s share will not be paid 
out until 2023.
Finally, the abolition of the oil monopoly for 
Petrobras, which was already decided in 
1997, is likely to become a reality in the next 
few years. In previous years, the state-
owned company was joined by around 70 
private companies in the Brazilian oil sec-
tor. But Petrobras did not offer them any 
significant market share or promising oil 
reserves. Just recently, the company divest-
ed itself of 14 older fields in the Bay of Cam-
pos, where companies such as BW Energy, 
Perenco and Trident now want to invest the 
equivalent of about 1.5 billion €. The An-
glo-French company Perenco, for example, 
operates in the so-called Pargo complex at 
30% lower costs than Petrobras, has already 
increased the yield in its three fields there 
from 2,000 to 3,700 bpd and hopes to boost 
production to 15,000 bpd in the medium 
term.
Downstream, too, things are moving. For 
example, the U.S. company Oil Group plans 
to build six new small refineries over the 
next seven years at a cost of US-$ 2 billion – 
a project that has never been undertaken in 
Brazil since the first oil discoveries 68 years 
ago.
   ■
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ExxonMobil ends 2020 with US-$ 22 billion loss 
The largest American petroleum company, 
ExxonMobil, has ended a fiscal year with a 
loss for the first time in its history. At US-$ 
22 billion for 2020, this loss is at the same 
time extremely high. In the previous year, 
2019, ExxonMobil had still made a profit of 
US-$ 14 billion. According to the CEO, Dar-
ren Woods, the extreme deterioration is ex-
plained by the downright extreme market 
conditions in the past coronavirus year.
At US-$ 182 billion, ExxonMobil’s revenue 
last year was the lowest since 2002. The 
fourth quarter of 2020 closed with a loss of 
US-$ 20 billion. In the comparable quarter 
of the previous year, the group had still re-
ported a profit of US-$5.7 billion. The ex-
treme quarterly loss is explained by mar-
ket-related special write-downs of US-$ 19.3 
billion, all of which were booked in the final 
quarter of 2020. Regardless of the quarterly 

as well as annual loss, the quarterly dividend 
distribution to ExxonMobil shareholders re-
mains unchanged.
Apart from ExxonMobil, Chevron and BP 
have so far reported the highest losses in the 
petroleum industry for 2020. But the mid-
sized groups have also suffered significant 
losses. On the same day as ExxonMobil, 
ConocoPhillips reported an annual loss of 
US-$ 2.7 billion for 2020. A year earlier, it 
had posted a US-$ 7.2 billion profit.
ExxonMobil announced changes to its board 
of directors at the same time as it posted its 
record loss. This is to be understood as a 
“refreshment process,” it said. The new man 
on the board is Tan Sri Wan Ariffin, the for-
mer CEO of Malaysian state oil company Pe-
tronas.

 ■

BASF: “E-Cracker” to help reduce CO2 emissions 
“Between 1990 and today, we have halved 
CO2 emissions while doubling production 
volume,” Roland Merger, head of renewable 
energy at chemical giant BASF, outlined the 
company’s activities at an Aurora Energy Re-
search event – he said that means a 75% re-
duction in CO2 per ton of product produced. 
“That’s good news,” he said. At the same 
time, the situation is “somewhat worrying,” 
Merger said. That’s because the curve has 
been flattening for years with existing man-
ufacturing technologies. “We need new pro-
cesses if we’re going to make the next steps 
in CO2 reductions.”
The number one player in the chemical 
world is particularly focused on new ap-
proaches to the so-called “steam cracker” - 
effectively the basic process in the industry, 
with which numerous value chains begin. In 
this process, crude gasoline is split into var-
ious components by heating. In the future, 
the company wants to generate the neces-
sary heat with green electricity instead of 
fossil fuels. “If this e-cracker works, it will 
reduce our CO2 emissions in the conversion 

process by 90%,” Merger says with convic-
tion. Getting this technology off the ground 
requires more than just chemical process 
know-how, but also a great deal of experi-
ence in other areas such as electrical engi-
neering. Joint efforts are therefore neces-
sary to bring the chemical industry into a 
CO2-free future, he says.
Merger said that BASF does not currently 
consider it sensible to operate plants with 
natural gas using the CO2 released in the 
process as a raw material. CO2 is a “dead 
molecule” in chemistry, he said. “We’ve 
looked at carbon capture, but you have to 
put a lot of energy into the CO2 to do any-
thing useful with the molecule. The best 
thing is to just avoid it.”
The Ludwigshafen-based company plans to 
use green power purchase agreements 
(PPAs) to cover a significant portion of its 
necessary electrical energy in the future. 
“This is a completely new instrument that 
also needs standardization. It must be en-
sured that there is a fair distribution of risks 
and opportunities between sellers and buy-

ers in the process.” And since such agree-
ments are usually made over long terms of 
10 or 20 years, PPAs need to show flexibility 
in order to be able to respond to unforeseen 
events in the future, such as changes in the 
market or in regulation.
Merger also addressed the conversion of 
conventional hydrogen in the industry. For 
every ton of hydrogen produced today, 9 
tons of CO2 would be produced in the manu-
facturing process via steam reforming. And 
since green hydrogen is still lacking for en-
ergy reasons, he said, more ways must be 
found to produce H2 with as little CO2 emis-
sions as possible. “We’re working on pyroly-
sis with natural gas, which uses only about 
one-fifth the energy of water electrolysis.” 
The result is “turquoise” hydrogen. BASF is 
currently building a test plant for this at its 
Ludwigshafen site. According to Merger, it 
will probably be another 5 to 10 years before 
the process can be used on a large scale in a 
production plant.

 ■

BP profit falls 96% in fourth quarter of 2020 
BP Group may have just stayed in the black 
in the fourth quarter of last year. But the 
96% year-on-year drop in profits goes far 
beyond industry expectations. Effectively 
reported a profit of US-$ 115 million in the 
fourth quarter of 2020, but industry-wide 
expectations had been for around US-$ 370 
million. In the comparable quarter of the 
previous year, BP had reported a profit of 
US-$ 2.6 billion. The board referred to this 
as a “brutal” year, citing the Corona impact 
for the final quarter of 2020, which hit BP 
hard. This was compounded by declining 
sales volumes and refining margins.

For the full year 2020, BP reported a loss of 
US-$ 5.7 billion. The group had ended the 
previous year with a profit of US-$ 10 bil-
lion. In addition to the direct consequences 
of the oil crisis, the reported loss also par-
ticularly reflects the high special write-
downs on oil and gas assets. As BP CEO Ber-
nard Looney further explains, the fact that 
in 2020 the weather in Asia was colder than 
expected and at the same time warmer than 
previously expected in the United States al-
so had a negative impact on the group’s 
sales and accounts.
For the current year, BP expects higher de-

mand for oil as well as rising prices for gas. 
However, both fuel sales and refining mar-
gins are expected to remain under pressure. 
The Group expects the Corona vaccinations 
to have a positive impact, but without quan-
tifying this in terms of timing or scope. For 
the current year, the Group expects capital 
expenditure on property, plant and equip-
ment to be in the region of US-$ 13 billion. 
For liabilities, the Executive Board calcu-
lates a year-end level of around US-$ 35 bil-
lion for 2021. At the end of 2020, the figure 
was US-$ 39 billion.
 ■
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BP sells gas stake in Oman 
BP Group has sold a 20% stake in its gas 
Block 61 in Middle Eastern Oman to Thai-
land’s national oil company PTT. The trans-
action is expected to be completed later this 
year. The sale price is reported by BP to be 
US-$ 2.6 billion. After this transaction, BP 
still owns a 40% stake in the gas field in 

Oman and will remain the operator of the 
facility. Apart from Thailand’s PTT with a 
20% stake, the main other shareholders re-
main Oman’s state oil company OQ and Ma-
laysia’s Petronas. BP has been producing gas 
in Oman since 2007.
BP’s stated goal is to sell stakes worth 

around US-$ 25 billion by 2025 and reduce 
production by 40%. The sale proceeds are to 
be used to repay debt. At the end of Septem-
ber last year, BP’s total debt stood at around 
US-$ 40.4 billion.

 ■

Chevron reports deteriorated quarterly earnings 
The second largest U.S. petroleum compa-
ny, Chevron, has ended 2020 with 
worse-than-expected earnings. For the 
fourth quarter of last year, Chevron reported 
a loss of US-$ 665 million. That’s more than 
triple the US-$ 207 million loss in the third 
quarter of 2020. However, Chevron CEO 
Mike Wirth points out that balance sheet ra-
tios would be exceptionally good and that 
Chevron also raised its dividend – for the 
33rd consecutive year. Wirth also points to 
the large, US-$ 13 billion purchase of Noble 

Energy in 2020, which finally closed in the 
fourth quarter. If currency losses and the 
cost of the Noble acquisition were excluded, 
Chevron would have ended the quarter with 
a loss of just US-$ 11 million.
For the full year 2020, Chevron reported a 
loss of US-$ 5.5 billion, largely due to the 
major petroleum consumption and price 
crisis. The previous year, Chevron had end-
ed with a profit of US-$ 2.9 billion. In re-
sponse, Chevron cut capital spending on 
property, plant and equipment in 2020 to 

US-$ 13.5 billion from US-$ 21.0 billion a 
year earlier. For the current year, Chevron 
plans capital expenditures of no more than 
US-$ 14 billion, and in no case should they 
exceed US-$ 22 billion a year in the years 
through 2025. Production in the fourth 
quarter of 2020 was unchanged from a year 
earlier at 2.08 million barrels a day. This al-
ready includes Noble Energy, while other 
plants produced less.

 ■

Wintershall Dea – Fiscal year 2020: Strong performance despite difficult environment
In a challenging market environment, Win-
tershall Dea ended the 2020 fiscal year with 
strong operational momentum in the fourth 
quarter. In the fourth quarter of 2020, Eu-
rope’s leading independent gas and oil com-
pany increased its production to more than 
650,000 barrels of oil equivalent per day 
(boe/d) – the highest level so far since the 
company’s merger two years ago.
“2020 was undoubtedly a difficult year for 
everybody and I’m proud of the way that 
Wintershall Dea responded to the chal-
lenge. We took early and decisive action at 
the beginning of the pandemic to keep our 
colleagues safe and to ensure continuity of 
operations which have allowed the company 
to end an extremely challenging year in a 
strong position,” said CEO Mario Mehren at 
the company’s virtual annual press confer-
ence.
Wintershall and DEA merged in May 2019. 
“We are fully on track with integration and 
associated cost savings,” Mehren said. The 
company also managed to cut its underlying 

production costs, which were already low by 
industry standards, by a further 8% to €3.5/
boe. Wintershall Dea was therefore able to 
achieve a result in 2020 of € 1.6 billion 
EBITDAX (2019: €2.8 billion), despite a 
challenging environment with low gas and 
oil prices.
In the past fiscal year Wintershall Dea, 
which is active in 13 countries, produced an 
average of 623,000 boe/d worldwide (2019: 
617,000 boe/d), achieving its production 
target for 2020.
The portfolio for reserves and production 
continues to be focused on gas (70% gas, 
30% oil). “This puts us in a very good, com-
petitive position,” Mehren said.
Wintershall Dea has set itself ambitious cli-
mate targets for the future. “We want to 
achieve net-zero greenhouse gas emissions 
in our upstream activities as early as 2030,” 
Mehren explained. In addition, the compa-
ny will reduce the methane intensity of its 
production to below 0.1% by 2025.
To achieve these targets Wintershall Dea is 

investing around € 400 million in energy ef-
ficiency, strict emissions management, and 
nature-based mitigation solutions over the 
next ten years. The company is also working 
on new technologies to decrease emissions 
generated from producing and using gas 
and oil. A new department is dedicated to 
CC[U]S (Carbon Capture [Utilization] and 
Storage) and hydrogen, as they are such im-
portant themes for the future.
Wintershall Dea has already started a hydro-
gen research cooperation with the Karlsru-
he Institute of Technology (KIT), to develop 
turquoise hydrogen. “Our initiatives 
demonstrate our clear commitment. Be-
cause we firmly believe that the energy tran-
sition can only succeed with gas. And Win-
tershall Dea knows gas – both classic natu-
ral gas and hydrogen,” Mehren emphasised.
As Europe’s leading independent gas and oil 
company, Wintershall Dea is making its 
contribution to affordable energy and cli-
mate protection. “Shaping change and seiz-
ing opportunity has been part of our corpo-
rate DNA for the past 125 years,” Mehren 
said.
“Looking ahead, 2021 will certainly be a year 
with continued high levels of uncertainty as 
well as volatility, and while we remain cau-
tious, we look forward to an exciting year”, 
said Mehren. The company expects to in-
crease its production in 2021 (620,000 to 
640,000 boe/d) and to invest €1.0 to 1.1 bil-
lion in production and development 
(capex), which is slightly below the previous 
year’s level. Exploration expenditure is ex-
pected at €200 to 250 million, a slight in-
crease on 2020 (€154 million).
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Abstract
Europe has been influenced by mining for thousands 
of years. Structural change now demands solutions 
for re-cultivating, re-structuring and re-using for-
mer mining areas. One innovative option is the uti-
lization of mine water to provide energy for heating 
and cooling demands. At some sites, e.g. in the Ruhr 
valley area in western Germany, it is highly impera-
tive to actively pump the mine water even after min-
ing has ended in order to prevent contamination of 
the groundwater and subsidence of the surface (eter-
nity task). Mine water geothermal energy offers the 

possibility to draw positive benefits from the eterni-
ty task.
An overview of existing, planned and decommis-
sioned plants worldwide shows that so far plants 
have been installed mainly in Germany, Great Brit-
ain and the USA. A total of 42 operating mine wa-
ter geothermal plants could currently be researched. 
These plants have a total heating capacity of about 
195 MW and a total cooling capacity of 2.5 MW 
and are situated mainly in Europe and North Amer-
ica. For example one plant was established in Frei-
berg (east Germany). With the former mine “Reiche 
Zeche”, university buildings are supplied with heat-
ing and cooling all year round. Extensive measure-
ments have been taken since 2015. It is shown that 
the combination of heat and cold supply results in a 
high system efficiency. The coefficients of perfor-
mance of the overall system are above seven. Never-
theless, the monitoring also revealed problems with 
the use of mine water. Since the mine water is miner-
alized and carries freight (e.g. iron, manganese), 

this results in the formation of deposits in the heat 
exchanger between the mine water and intermediate 
circuits. Without countermeasures, the efficiency of 
the plant will be significantly reduced

Introduction
Life in Europe has been closely linked to 
mining for thousands of years. Surface min-
ing of metal ores started in the Harz region 
in Germany at the beginning of 1,000 BC. [1] 
From the 10th and 12th centuries onwards, 
more and more silver and copper deposits 
were developed throughout Europe. [1–3] 
This promoted the development of specific 
water retention technologies. The more or 
less constantly inflowing groundwater (sum 
of precipitation water, seepage water, moun-
tain water) had to be removed. In most cas-
es, the water was pumped up from deeper 
areas via extensive water retention systems 
and then removed via water drainage galler-
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ies. [2, 4–6] Even after mining has ended, 
this dewatering is usually still necessary: the 
mine water continues to be discharged via 
water drainage galleries or has to be actively 
pumped. In the Ruhr valley area, for exam-
ple, a volume of 92 million m³ must be 
pumped annually for an indefinite period of 
time to prevent contamination of the 
groundwater and subsidence or dilution of 
the surface. [7]
These mine waters, which are either actively 
discharged or remain in the mine, can be ef-
fectively utilized for heating and cooling 
supply due to the constant temperature level 
all over the year, which is subjected to sea-
sonal fluctuations. Furthermore, the sur-
rounding rock acts as a large heat-transfer-
ring surface. This renewable energy source 
can make a significant contribution to the 
de-carbonization of the energy supply. Eu-
rope currently has a share of renewable ener-
gy supply for heating of about 23%, with a 
target of 26% by 2025. The dominant form of 
renewable energy for heating is bio-energy. 
Geothermal energy plays only a very minor 
role (<0.1 EJ, <2 % share in renewable ener-
gies). E.g. in China 0.5 EJ (round 20 % share 
in renewable energies) of the heat demand 
was already provided by geothermal energy 
in 2020. Bio-energy is also the dominant 
form of renewable energy in the USA, where 
the share of renewable energies in heating is 
currently just under 14%. [8]
The expansion of the utilization of specifi-
cally mine water geothermal energy is highly 
pivotal for the achievement of the ambitious 
climate protection goals.

Working principle of the energetic use of 
abandoned mines
There are different ways of extracting the 
mine water depending on the location [9]. In 
many plants, however, the temperature level 
of the mine water is insufficient for direct 
utilization for heating, in which case a heat 
pump is used to raise the temperature level. 
In most cases, a closed intermediate circuit 
is installed between the mine water and the 
heating or cooling circuit to prevent contam-
ination of system components e.g. heat ex-
changer of the heat pump. The heat from the 
mine water is transferred to the fluid in the 
intermediate circuit by heat exchangers (Fig. 
1). The extraction of the heat is followed by 
the discharge of the mine water e.g. into sur-
face waters or its return to a water drainage 
gallery.
Depending on the location and the usable 
temperature level, there are a variety of possi-
ble consumers. For example, the buildings of 
the mine can be heated directly. But it can also 
be used for heating of industrial plants, swim-
ming pools or residential quarters. Another 
interesting possibility is the use of mine water 
to heat greenhouses, partly because of the 
consistent heat demand. Another interesting 
possibility is the use of mine water for cooling, 
e.g. server rooms, households or overheated 
cities. All applications are also possible in 
combination with heating.

Fig. 1  Basic principle of mine water geothermal energy plant and potential users as well as possible extrac-
tion and discharge sites; according to [10]

Fig. 2  Overview of mine water geothermal plants in Europe (top) and North America (down) (plants in opera-
tion Ο,plants decommissioned after operation ◊, plants under construction/ planning/ study ∆); accor-
ing to [9]
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Overview of the worldwide application of 
mine water geothermal energy
Mine water has been used to provide thermal 
energy since the 1980s. One of the first 
plants was started in Kingston (Pennsylva-
nia) in 1981. [11] Figure 2 gives insight into 
the locations of existing, decommissioned 
and planned mine water geothermal plants 
in Europe and North America. In addition, 
the plants under construction and specific 
location studies are also listed.
It becomes clear that, so far, mine water has 
been used to provide energy for heating and 
cooling demands, mainly in Germany, Great 
Britain and the US.
In Germany, one of the first plants was com-
missioned in Essen in 1984. It was used to 
heat a retirement home. [12, 13] Of the cur-
rently 18 operating plants in Germany, 10 are 
located in the Ore Mountains in the state of 
Saxony (eastern Germany). Structural change 
is more advanced there than in the Ruhr ar-
ea, where possible concepts are currently be-
ing developed and plants are in planning 

processes for many locations. In the next few 
years, an increased expansion of this energy 
source is to be expected there, e.g. in the ar-
ea of the former mine “Haus Aden”. A new 
urban quarter is to be built on a 54 ha devel-
opment area, which is to be supplied to a 
large extent with heat from mine water. [14]
The nine largest plants in the world, sorted 
by heating capacity (including the capacity 
of the heat pump), are listed in Table 1. Over-
all, the majority of existing plants worldwide 
have a capacity of less than 200 kW, although 
there is a trend towards larger plants, such 
as the one in Mieres (Spain) [9]. The total 
theoretical heating capacity of all plants 
identified worldwide is around 195 MW and 
for cooling 2.5 MW. The dominant resource 
in the analysis are abandoned coal mines.
Figure 3 shows the development of mine wa-
ter geothermal plants worldwide in compari-
son to the oil price in US-$/bbl. The oil price 
is an indicator for the price level of all fossil 
resources and if fossil energy sources such as 
gas become more expensive, the use of re-

newable energies such as geothermal energy 
also becomes economically more attractive. 
A correlation can be seen between the rise in 
the price of oil and planning, and the subse-
quent delayed commissioning.
In addition to the price as a driving econom-
ic factor, it must be taken into account that 
in Europe there has also been a political 
push for a change in the energy mix towards 
the increased use of renewable energies. In 
addition, climate policy and CO2 savings 
have also become more relevant in society, 
which means that these factors also have an 
influence on the expansion of mine water ge-
othermal energy in the last years.

Example: “Reiche Zeche” plant
The “Reiche Zeche” mine water geothermal 
plant has been active in Freiberg (Saxony, 
Germany) since 2013. The plant is used to 
heat and cool several university buildings 
with a maximum heating capacity of 175 kW 
and a maximum cooling capacity of 100 kW 
in the current expansion stage. A special fea-
ture of the system can be seen in the diagram 
in Figure 4: There are two possible extrac-
tion points for mine water: 

 – Firstly mine water at a temperature of 
14°C can be taken from the main drain-
age gallery of the Freiberg mining dis-
trict, the “Rothschönberger Stolln”. This 
is primarily to be used for cooling re-
quirements (summer operation).

 – Secondly, from the depths of the “Reiche 
Zeche” shaft, rising water with a higher 
temperature of about 19 °C is to be used 
for heating (winter operation).

The third option is to circulate only the fluid 
in the intermediate circuit between the un-
derground heat exchanger and the heating 
or cooling circuit due to sufficient heat ab-
sorption or dissipation to the surrounding 
rock in the case of low heating or cooling de-
mand.
For the heating mode, the temperature level 
is raised by the use of heat pumps; for the 
cooling mode, it can be used directly. In ad-
dition, the return flow fluid, which is cooled 
down in the heating circuit (return flow), 
subsequently stored in cold storage and also 
used for cooling.
Table 2 provides an overview of selected wa-
ter parameters of the two water extraction 
points. A clearly higher mineralisation can 
be seen at the pit “Reiche Zeche”.

Results from five years of monitoring
Figure 5 shows the cooling and heating 
quantities (benefit), the required electrical 
energy quantity (effort) and the coefficient 
of performance (COP) of the entire system 
for a winter week in February 2016. In addi-
tion to the electrical demand of the heat 
pump, further the demand of the mine water 
and circulation pumps as well as the meas-
urement technology is also taken into ac-
count by the COP. The figure clearly shows 
that there is a slight correlation between out-
door temperature, heating and cooling de-

Tab. 1 Locations and characteristics of the mine water plants with the highest heating capacity worldwide

Name Location Country Customer Mines 
(Raw Ma-

terial)

Heating 
power in 

kW

Literature 
source

HUNOSA’s mines in Cuen-
ca Central

Mieres, Asturien ES University coal 160 700 [15, 16]

Novoshakhtinsk, 
Rostov Region

RU
Several build-

ings
coal 10 900 [17]

Zhang-shuanglou Coal 
Mine

Xuzhou City CN
Several build-

ings
coal 4 750 [18]

Wismut-Schacht 302 Marienberg DE
Indoor swim-

ming pool
uranium 1 700 [13, 19]

Rothschönberger Stollen Freiberg DE Hospital silver 860 [20, 21]

Zeche Robert Müser Bochum DE a.o. Schools coal 690 [22]

Tagebau Hambach Bergheim DE
Several build-

ings
coal 620 [23, 24]

Steinkohlerevier Zwickau DE University coal 600 [25, 26]

Hachov-Plana Marienbad CZ School uranium 550 [27]

Fig. 3  Comparison of commissioned and decommissioned mine water geothermal plants in relation to oil 
price (values for oil price: [28])
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