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2019. The increase would have been much higher had 
Covid-19 not reduced economic activity. The trade was 
driven primarily by increased demand from Asia which 
led to increased exports from the USA and Australia, 
according to the IGU in its annual report. In 2020 
Australia overtook Qatar as the largest LNG exporter 
in the world, while the USA and Russia remained as 
the third and fourth largest exporters, respectively, as 
shown in Figure 6.

Russia has a pivotal role in helping Western Europe, 
especially the Netherlands and Germany in their energy 
transition journeys. Both countries are increasing their 
natural gas imports from Russia – the Netherlands 
because subsidence and associated earthquakes beneath 
Groningen, Europe’s largest gas field, has ended 
production from Groningen. Previously the Groningen 
field provided for much of Europe’s consumption of 
gas including to Germany. Of significant importance is 
that Germany has instituted a moratorium on nuclear 
energy and also is reducing its consumption of coal for 
electricity generation thus its need for gas has escalated. 
Thus, Russia is helping to alleviate the increasing energy 
deficit in both Germany and The Netherlands. In the 
meantime, the Nord Stream 2 gas pipeline is almost 
complete with just 33 km left to build (as of July 22). 
Construction will be wholly completed by the end of 
this year and will allow Russia to export more gas to 
Western Europe.

At the St Petersburg International Economic Forum, 
June 2–5, 2021, Rosneft, Russia’s largest oil producer 
announced they signed a cooperative agreement with 
USA oil field services company Baker Hughes to explore 
the possibilities for using hydrogen as an alternative fuel 
for its operations. Rosneft also expects Baker Hughes 
to provide it with “technologies and equipment” to 
discover, gauge and reduce greenhouse emissions 
with the focus on cutting down on methane leaks. 
Gazprom Neft also announced that its memorandum 
of understanding with Royal Dutch Shell calls for both 
companies to explore the possibility of deploying carbon 
capture, utilization and storage (CCUS) solutions at 

their joint ventures in Russia (Russian Oil Giants Pen 
Carbon-Focused Pacts..., 2021).

Coal 
Coal has been a key component in the economies 

of the industrialized countries since the Industrial 
Revolution of 1760–1840. However, coal is also the 
most CO2 emitting of the fossil fuels. An example of 
the importance of coal in the world’s economy is that 
Australia is the world’s largest exporter of coking coal 
used to make steel. Australia is also the second biggest 
consumer of thermal coal for power generation. 

On June 2, 2021 the G7 group of industrialized 
nations hardened its stance on the usage of fossil fuels 
and announced that coal is their first target. The G7 
includes Canada, France, Germany, Italy, Japan, United 
Kingdom, USA and the European Union. The G7 called 
for an “absolute” end for any new direct government 
support for international generation of electricity by coal 
by the end of 2021. The G7 also reminded its member 
countries that any financing of fossil fuels must be in 
line with the objectives of the Paris Agreement (Wacket, 
Piper, 2021).

International oil prices vs cost of renewables 
The current price of $70 per barrel is the same on an 

inflation adjusted basis in comparison to the oil prices 
of the mid 1970’s despite the passage of 45 years of 
time. Accordingly, the current oil price is very low in 
view of the major increases in the costs of housing, 
education, vehicles, food and commodities which have 
much increased during those 45 years. Therefore “cheap 
oil” has discouraged the transition to more expensive 
renewable sources of energy such as solar energy, 
wind power and geothermal energy. However, now 
due to technological advances, the costs of renewables 
continue to decline and is now increasingly much more 
economically competitive with oil. The net effect is 
that researchers at institutions such as Imperial College, 
London have found that renewable energy investments 
are delivering massively better returns than fossil fuels 
(Donovan, 2020).

Response of the major international oil 
companies 

The “super-major” oil and gas companies are 
changing in different ways and at different speeds 
(Whaley, 2021). They are making the transition from 
being international oil companies (IOCs) to integrated 
energy companies (IECs) but in different ways across 
the Atlantic Ocean. 

A few of the major European international oil 
companies including BP and Total have decided that 
rather being part of the “carbon problem” they wish 
to be part of the carbon-free solution and are rapidly 
transitioning away from being oil companies to energy 

Fig. 6. Global LNG (Liquified Natural Gas) Exports. Note 
exports are increasing yearly since 2016. Australia especially 
is ramping up its LNG exports, primarily to China. From: 
USA Energy Information Administration, 2020. 
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companies (Kreeft, 2020). Indeed, Total has already 
rebranded itself as TotalEnergies.

The Spanish state oil company Repsol is also making 
significant changes to be net-zero emissions by 2050. 
This year, it will sell its interests in four exploration 
blocks in Malaysia and Viet Nam. Repsol has also sold 
assets in Russia and has stopped oil production in Spain. 

A “milestone week” happened during the week of 
May 23, 2021 when unprecedented changes occurred 
for three of the world’s largest oil companies. Details 
are as follows. (1) Royal Dutch Shell. On May 26 a 
Dutch civil court decision served a stark warning about 
global warming to Shell and indirectly to the other 
major international oil companies. On May 26 the court 
ordered Shell to cut CO2 emissions more aggressively 
by net 45% by 2030 compared to 2019 levels. (2) 
ExxonMobil Corp. Environment-focused activist 
investors were able to win three seats on USA-based 
ExxonMobil’s board of directors. (3) Chevron Corp. 
On May 26 USA-based Chevron’s shareholders voted 
against the wish of its board of directors and voted in 
favor of a climate proposal to include emissions from 
customers’ future burning of fuels as part of Chevron’s 
future CO2 reduction targets (Reguly, 2021; Marsh, 
Quinson, 2021).

Currently a number of major IOC’s including 
BP, China’s Sinopec, Norway’s Equinor and Shell 
are looking to hydrogen to help secure demand that 
otherwise may falter as decarbonization speeds up. They 
want to utilize existing pipelines, storage tankers and 
fuel supply to make blue hydrogen, a process that uses 
natural gas but captures the carbon emissions and stores 
them. The straightest route to net-zero emissions uses 
hydrogen produced by renewable electricity – known in 
the industry as green hydrogen – but the blue variety is 
expected to be cheaper until at least 2030 as wind and 
solar power ramp up (Morison, Hurst, 2021).

Is net-zero by 2050 achievable? 
The IEA released a report on May 18, 2021 titled 

“Net Zero by 2050: A Roadmap for the Global Energy 
Sector” (International Energy Agency, 2021). The IEA 
report was described by many as “bombshell” and 
“radical” since it stated the following: (1) If the world 
wants to effectively end global warming, there is no need 
for further investments in oil and gas developments. (2) 
No exploration for oil and gas is necessary other than 
the oil and gas fields currently being developed. No new 
oil fields are necessary. (3) The IEA called for a massive 
clean energy push to reach net zero by 2050.

The reactions to the IEA May 18, 2021 report 
included the following two examples. The American 
Petroleum Institute stated: “Any pathway to net zero 
must include continued innovation and use of natural 
gas and oil which is displacing coal in developing 

nations and enabling renewable energy”. The USA trade 
organization National Offshore Industries Association 
stated: “Climate and emissions solutions need to balance 
the environmental, social, economic and energy needs 
of society. These needs are correlated. Progress in one 
cannot come at the expense of another need”. 

The following is just one example of one of the issues 
facing the energy transition. Currently in the USA, 290 
million vehicles are on the road with an average age of 
12 years. Almost all of these vehicles run on gasoline 
or diesel. How quickly can these vehicles be converted 
into electric vehicles? Massive construction of solar, 
wind and nuclear-powered electricity generating plants 
throughout the USA will be needed with construction to 
begin almost immediately. However, will the American 
population support such enormous changes or will there 
be “push back” and opposition?

Net-zero emissions by 2050? Not without 
nuclear 

The international media has had extensive articles 
and discussions on the future role of nuclear power 
in the energy transition. The overwhelming benefit of 
nuclear energy is that it does not emit CO2. The USA 
EIA (Energy Information Administration) anticipates a 
rapid rebound in energy demand and emissions this year 
(2021). The EIA projects that by 2050, USA energy-
related CO2 emissions will be 5 percent higher than 
2020 level (Conca, 2021). On April 22, 2021 President 
Joe Biden held a virtual Leaders Summit on Climate 
in Washington which was attended by almost all of the 
world’s leaders including UK’s Boris Johnson, Russia’s 
Vladimir Putin, China’s Xi Jinping and Canada’s Justin 
Trudeau. President Biden declared that in an effort to 
turn the emissions curve downwards more quickly, the 
USA aims to cut 2005 level emissions, which peaked at 
just under 6 billion tons of CO2, by half by 2030. 

According to various energy research institutions 
and energy analysts including Conca, J. (Conca, 2021), 
nuclear power must have a significantly larger role in 
order to reach net-zero emissions by 2050. 

According to the IEA, for 2021 the highest share of 
nuclear energy in electricity produced by countries is in 
France at 71.7%, the USA at 19.3%, Russia at 17.9%, 
Canada at 14.9%, Germany at 11.7%, China at 4.7% and 
Iran at 2.1% the lowest. 

Fossil fuels currently dominate the global electricity 
grid because the world needs energy as the population 
continues to grow towards a projected peak of 10 billion 
people. Access to energy may well be the world’s 
best environmental protection. The United Nation’s 
Human Development Index and other studies have 
shown that 3,000 kilowatt hours per person results in 
lower birthrates. According to Conca “people become 
prosperous enough to not depend on their children to 
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Fig. 7. Stock market investments in “clean energy” in comparison 
to “traditional energy” from January, 2014 to January, 2021. 
Traditional energy would include major oil and gas companies such 
as USA-based ExxonMobil and Chevron and European companies 
including Royal Dutch Shell and BP and Norway’s Equinor. From: 
BlackRock and the Institute for Energy Economics & Financial 
Analysis (IEEFA) based in Cleveland, USA.

feed them in their old age. You can’t save people and 
the planet without energy”.

Nuclear power has made significant progress in 
the past five decades in safety, efficiency and cost. 
Global organizations such as the Intergovernmental 
Panel on Climate Change, the IEA, the United Nations 
Sustainable Development Solutions Networks and the 
Global Commission on the Economy and Climate are 
encouraging tripling of the amount of nuclear energy in the 
world to stabilize global carbon emissions (Conca, 2021). 
Concurrently solar, wind and geothermal power will need 
to ramp up rapidly for the world to reach net-zero. 

Opportunities for the industry and oil & gas 
professionals 

Since this paper is written for the scientific and 
technical journal Georesources which is published in 
Kazan, Tatarstan which is a major oil producing center 
in Russia, this paper also addresses how the energy 
transition will impact on oil industry professionals. 
These are defined as petroleum engineers (reservoir, 
drilling and facilities), economists, geoscientists – 
geologists, geophysicists, geochemists, and also those 
involved with facilities abandonment and environmental 
restoration. For oil industry professionals worldwide, 
all of this turmoil is rather bewildering and problematic 
but it also creates opportunities (Koning, 2021a, b, c).

The energy transition has the support of the investment 
community, both in Europe and North America. Most 
of the energy companies in North America trade on 
the major stock markets including the New York and 
Toronto, Canada stock exchanges. As shown in Figure 
7, the rate of return from January, 2014 to January 
2021 in “clean energy companies” vastly outperformed 
investments in the traditional oil and gas companies. 

The fast-paced energy transition will ensure that 
exploration and development of gas, domestically and 
internationally, will remain strong for at least the next 
couple of decades to satisfy the global demand for gas, 

especially as an energy bridging fuel. The expertise 
of oil industry professionals will be much needed as 
sharply increased activity will occur within the area of 
CCUS – Carbon Capture, Utilization and Storage. They 
will also be involved in the development of geothermal 
projects worldwide. Many petroleum engineers have 
deep expertise in power engineering and can easily 
switch to such activity in renewable power generation. 
Accordingly, oil industry professionals will continue to 
be involved as the world transitions to a carbon-zero and 
sustainable energy future. However, they will also need 
to professionally adapt and embrace the new technologies 
which will evolve with the energy transition.
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