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About our major sponsor

slateadvisory.com

SLATE ADVISORY

Slate provides strategic advice to businesses 
operating in natural resources, energy and 
infrastructure. It applies unique industry data and 
analytics, innovating continuously. Slate’s clients 
range from large multi-national enterprises to 
entrepreneurs building new industry offerings.

Graeme Stanway, Director

About the Oil & Gas survey

The survey was undertaken in 2021, targeting individuals 
across a broad range of backgrounds, including 
government, investment, research and industry. With a 
final sample size of 143 respondents, the survey provides 
a good cross section of industry across different age and 
gender demographics, as well as company positions.
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Introduction
The year is 2010. ExxonMobil is the largest publicly 
listed company in the world, Chevron has a similar 
market capitalisation to Google and the word hydrogen 
is more likely to remind the average person of high 
school chemistry class than a colour palate of greens 
and blues. How much difference a decade can make.

The data clearly demonstrates the magnitude of 
external disruption on the industry. 74% of oil and gas 
executives believe renewable energy and electrification 
to have the biggest impact on the industry over 
the next 15 years. Together with the rise of socially 

Top ten public companies by market capitalisation

While the growth of technology companies has 
reached dizzying heights over the past decade, just 
as significant is the pressure on oil and gas operators. 
Former juggernauts of the global economy are now 
facing an existential crisis. 

“You can’t talk about the oil and gas sector without talking 
about the transition to low carbon.” – Investment executive

responsible investment (52%), external disruption 
dwarfs intra-industry drivers such as OPEC policy (21%), 
unconventional extraction (20%) and decoupling of oil 
and gas prices (19%). 1

1.  While we don’t have longitudinal data for this, we would expect the proportion of respondents identifying unconventional 
extraction as a major driver to have been significantly higher only five years ago – the pace of change is truly remarkable.
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“Our best young, prospective candidates are asking about our performance 
on ESG metrics in their interviews.” – Oil and gas executive

The scale of external forces has spurred change across 
the industry. Driven by pressure from investors, 
customers and their own workforces, oil and gas 
companies are beginning to embrace the existential 
threat and preparing to pivot their enormous portfolios 
for the future. On the investor front, The Glasgow 
Financial Alliance for Net Zero has brought together 

over 450 financial institutions committing to net zero, 
exceeding US$130 trillion in assets as of November 2021. 
Members have committed to achieving a carbon-neutral 
portfolio by 2050. External pressure has a significant 
impact – 19 out of the 20 highest earning oil and gas 
companies have committed to emissions reduction 
targets, nine of which are zero or net-zero.2

0% 10% 20% 30% 40% 50% 60% 70% 80%

Renewables and electrification

Socially responsible investing

Exploration investment

Talent attraction and retention

OPEC policy 

Unconventional extraction 

Oil & gas price decoupling 

Virtual work practices 

More costly extraction 

Supply chain localisation 

74%
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39%

33%

21%

20%

19%

16%

16%

10%

Industry Trends

(Respondents given 3 answers)

QUESTION:  Which of the following industry trends will have the 
biggest impact on oil & gas over the next 15 years?

https://zerotracker.net/


PAG E  8



STAT
EO

FPL
AY.O

R
G

PAG E  9

“I think about 
carbon every day, 
five times a day.”  
 - Oil and gas executive
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Net zero scenarios:  
Looking into the crystal ball
In addition to the pace of change, it is impossible to 
predict how and which technologies will develop at 
scale. Can the world’s energy use be electrified en 
masse? Can hydrogen deliver energy at scale at a 
manageable cost? Can carbon capture, utilisation, and 
storage (CCUS) technology capture enough carbon to 
decelerate climate change? Ultimately, no one really 
knows. The best that strategists can do is to construct 
different future scenarios and look to position their 
business based on probabilities and hedging.

We created four simple scenarios to indicate how this 
could play out based around how fast climate action 
will occur and the technologies that will underpin the 
global energy system. The probabilities of each scenario 
eventuating will continue to shift as external conditions 
change. Oil and gas companies will need to manage 
their investments to prepare for one or two scenarios 
over the next twenty years and hedge across the others. 

The development of the scenarios was based on an 
extensive literature review including input from the 
Intergovernmental Panel on Climate Change, Bloomberg 
NEF, Shell, IEA and BP scenario work to date. The 
scenarios are deliberately extreme – the reality of 
the world in twenty years’ time is more likely to be a 
combination of two or more of these worlds as different 
energy solutions are developed and adopted across the 
world. Instead of trying to perfectly predict the future, 
these four scenarios are designed to stretch thinking of 
what might be possible and evaluate potential business 
model options for versatility in the face of uncertainty.

The four State of Play scenarios are modelled 
around the major factors that drive uncertainty on 
how the future will play out – namely the pace of 
decarbonisation and the dominant technologies that 
underpin the global energy system. We expect that the 
pace of decarbonisation is driven by a combination of 
forward-looking policy, investment pressure, supply 
chains, the success of technology development, and 
the reaction to increasing impacts of climate change 
on global population centres worldwide. Technology 
options will likely be dependent on how successful 
scalability is. This will be driven both by the comparative 
cost of the technologies themselves and the structural 
cost of switching between new technologies (process, 
infrastructure, regulatory changes, political implications 
etc.).

These scenarios set the scene for four oil and 
gas company strategic options to emerge, 
each based on a response to the evolving 
technology and environment landscape.

“The politics of decarbonisation 
is quite revolting at the moment – 
there’s a lot of greenwashing and 
perceptions of greenwashing.”  
– Oil and gas executive

The scenarios are not equally probabilistic – and those 
probabilities will shift over time – but are designed to 
demonstrate four potential futures for strategists to plan 
for. Current modelling generally requires a combination 
of all such technologies to effectively achieve net 
zero, especially by 2050, but focusing on different 
technologies in each scenario is helpful to stress-test 
long-term strategies. In the creation of these scenarios 
we assume that the world achieves net zero before 
2070 and that no new, as yet unknown, or nascent 
technology (e.g. fusion) scales to solve the climate crisis. 
Finally, we assume two major current trends continue. 
First, renewable energy (particularly wind and solar) 
continues to decline in cost (although at a slowing pace) 
and increase as a proportion of energy generation. 
Second, electric vehicles continue to ramp up in growth 
and continually replace the fleet of combustion engine-
powered vehicles.
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Future energy scenarios for the next twenty years
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Scenario 2:  
Electric Scarcity

•  Renewable generation continues to expand, 
storage technologies struggle to scale up to 
support

•  Nuclear power remains unviable for economic 
or social reasons – existing reactors placed on 
care and maintenance

•  Fossil fuels become expensive and scarce 
as supply is constrained due to lack of 
investment 

•  Grids struggle with energy scarcity, especially 
in areas with low renewable penetration

We still assume incremental change in 
major non-renewables technologies, 
however gas projects become more 
expensive and increasingly unviable due to 
a lack of capital. Energy becomes scarce, 
prompting more energy management 
solutions to combat intermittent flows.

Scenario 4:  
Mass Electrification

•  Rapid advancement of storage technology  
scales to support reliable, fully renewable grids

•  Nuclear power achieves significant progress  
in modularity and public opinion as firming 
power in some geographies

•  Led by passenger electric vehicles, fossil-fuel 
powered industries and vehicles electrify at  
a rapid rate

•  Renewable energy rich geographies export  
power through global interconnected  
energy systems

We anticipate the most transformative 
scenario – rapid pace of change in both the 
pace of technology development and the 
ability for the global energy system to shift 
to an electrified future. Renewables are 
backed by storage and baseload nuclear 
power, energy is abundant and fossil fuels 
are largely relegated to niche use-cases.

Scenario 1:  
Gas & CCUS World

•  Renewable power is cheap but a lack of low-
cost storage solutions at scale limits its grid 
penetration

•  Nuclear power remains unviable for economic 
or social reasons – existing reactors placed on 
care and maintenance

•  Gas firming is the only economic option for 
firming power, decarbonising through CCUS

•  Ultimate energy mix relies on a mix of CCUS 
enabled gas, renewables, expensive  
hydrogen and biofuels

We assume that the pace of change 
continues to be uneven across different 
technologies as renewables scale effectively 
without any major storage or other sources 
of baseload power to effectively manage 
intermittency. Although oil demand slowly 
declines as electrification of transport 
continues, grids rely on gas for baseload 
power and increasingly develop CCUS 
technologies to reduce emissions.

Scenario 3:  
Hydrogen Dominates

•  Hydrogen production technology develops 
rapidly, enabling mass fossil fuel conversion  
to hydrogen

•  Existing infrastructure (e.g. pipelines,  
LNG terminals) is adapted to accommodate 
hydrogen transport

•  Electrolysers powered by renewables become  
a source of load management for major  
energy grids 

•  Massive electrolyser hubs are developed 
powered by nuclear, accelerating global 
hydrogen trade

We see a continued bias to a thermal 
fuel-powered system coupled with a 
rapid advancement in net zero options 
– primarily green hydrogen. Industrial 
uses of fossil fuels switch to hydrogen to 
maintain process continuity while achieving 
decarbonisation ambitions.
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Strategic pathways options
In amongst the constant stream of decarbonisation 
rhetoric and pledges, four key strategic approaches for 
oil and gas companies have emerged, all predicated 
on the world responding to the climate threat. First, 
harvest existing assets, acquire new assets for a 
discount, and focus on returning value to shareholders 
or owners. Second, eliminate emissions on current 

business through CCUS technology and compensate 
for uncaptured emissions through carbon negative 
projects. Third, develop capability in parallel, 
decarbonise thermal fuels through investment in 
hydrogen and biofuels. Fourth, reposition the current 
business into electricity production, grid management 
and energy services.

Strategic Medium-Long-Term Pathways

Industry Transformation Level

ENABLERS ENABLERS ENABLERS ENABLERS

Carbon 
containment

New fuels 
pivot

Renewable, 
electrified 
futures

1.  Global development 
drives hydrocarbon 
demand

2.  New entrants are 
limited by capital 
availability and 
regulation

3.  ESG costs can 
be passed on to 
fossil fuel-reliant 
consumers

4.  Electric vehicle 
uptake is constrained 
by material supply

1.  Carbon removal 
technologies are 
developed at scale

2.  Industries collaborate 
to capture, transport 
and store carbon

3.  Transparent carbon 
trading markets are 
developed

4.  Government 
regulation and 
support via 
investment and land 
permits

1.  Significant cost 
reduction in H2 and/
or biofuel technology 

2. Carbon taxes 
accelerate 
green hydrogen 
development

3.  Existing processing 
and distribution 
infrastructure is 
adapted for biofuels

4.  Shipping and 
aviation absorb 
increased energy 
costs or shift

1.  Material supply and  
land availability do  
not constrain  
renewables growth

2.  Massive capital 
investment into  
scaling generation  
and transmission

3.  Advancements in 
long-term storage 
and intermittency 
technology 

4.  Aggressive business 
venturing to 
accelerate new 
technology options

1 2 3 4

HYDROCARBON DEPENDENT RENEWABLES PENETRATION

The four strategies are not mutually exclusive nor 
straight line approaches, many companies have smartly 
hedged bets across several options and may switch 
as technology develops and the external environment 

changes. This report breaks down the core business 
model approach behind each strategy and identifies 
options for how each may play out. 

Continue to 
harvest existing 
assets and acquire 
relatively low-CO2 or 
discounted assets

Harvest and 
return value

Mitigate climate 
impacts via CCUS 
technology  
and carbon 
negative projects

Transition to ‘clean 
fuels’ (hydrogen/
biofuels) using existing 
infrastructure and 
human capital

Reposition into an  
energy services business 
by generating and  
trading renewably 
generated electricity



“We want to hear  
from companies about 
how they’re diversifying 
across all future options.”  
- Investment executive
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Strategy one: 
Harvest and 
return value
Amongst the uncertainty 
and external pressure, some 
principles of strategy remain 
constant. Companies are 
generally most effective 
when they are true to their 
core DNA. Over the past 
century, global oil and gas 
operators have developed 
into juggernauts of industry, 
powering human progress, 
and underpinning an 
astronomical rise in living 
standards globally. They 
have done so by mastering 
exploration and investment 
risk, operational efficiency 
and safety, and global 
logistics systems.  

With an established 
portfolio of producing 
assets, the best strategy 
may be to change nothing 
at all. Harvest existing long-
life assets and continue 
to service a declining 
demand market for as 
long as possible, focusing 
on returning value to 
shareholders. In doing so, 
operators avoid the risk 
of pivoting their entire 
businesses into unfamiliar 
territory and ultimately 
destroying value in the 
process.
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Given the scale of the existing oil and gas industry, 
harvest models will succeed where there is a strong 
medium-term demand outlook for hydrocarbons. 
Particularly where thermal energy is required, gas 
will continue to play a major role in the global energy 
transition. In our Gas and CCUS World scenario, gas 
demand remains strong and existing assets will meet 
medium-term demand. The long-term is a lot more 
uncertain – exploration may be value destructive if 
slowly declining demand does not deliver adequate 
return on investment. On one hand, the Gas and 
CCUS World scenario may still prevail even where 
CCUS struggles to reach commercial viability as 
energy security today trumps environmental impact 
in the future. Alternatively, the scenario envisages 
a world where ESG concerns lead to increased costs 

Underlying premises

or decreased capital availability that limits supply, 
but these costs can be passed onto consumers who 
struggle to transition away from fossil fuels and may 
also improve prices for operators with existing, long-
life assets. And even if there is a broad shift away from 
hydrocarbons, as hypothesised in each of the other 
four scenarios, in the long-term there may still be a 
niche market where today’s long-life assets will be 
able to maintain demand even if the rest of the world 
shifts. Everywhere from vintage combustion engines 
to specific, complex industrial processes, even the 
most ambitious decarbonisation pathways feature a 
residual role for oil and gas products. If other producers 
look to exit earlier, there could be significant upside in 
acquiring assets at a discount and operating efficiently 
to maximise return in the medium-term.

Enablers 

A harvest model will be the most attractive where 
electrification powered by renewables proves expensive 
and inefficient, leaving gas as the only alternative 
to reduce some emissions (relative to coal or oil). In 
this world, gas becomes a strategic commodity and 
governments are willing to deploy public capital to 
maintain strategic reserves and underpin investment 
and demand. 

“We get the contracts and that’s 
what we need to de-risk the 
investment.” – Oil and gas executive

Given that transport accounts for approximately 65% 
of all final oil products, the uptake of electric vehicles 
(EVs) will have a significant impact on the oil industry. 
Globally, road transport used approximately 44 million 
barrels per day (mb/d) in 2021. BNEF reports that EVs 
are already displacing 1.5 million barrels of daily oil 
usage (3% of global demand), with the biggest shift 
occurring in two-to-three wheelers and buses3. The 
forecasted growth of EVs is hotly debated. BP expects 
EVs to number 70 million by 2035, representing a 600% 
increase from the current 1.2 million EVs on the road 
today. Wood Mackenzie’s current base case predicts 
almost 100 million passenger EVs on the road by 20354, 
however BloombergNEF predicts there will be as many 
as 469 million. Despite some ambitious forecasting, 
BNEF still says that we will fall short of global targets, 
requiring a fleet of over 612 million passenger EVs by 
2035 to reach net-zero by 20505. 

Rapid EV adoption may not be enough to curb growth 
in oil demand – the global car fleet is expected to 
increase from approximately 900 million today up 
to 1.82 billion6 vehicles by 2035 alone. Much of this 
growth will likely come from non-OECD nations that 
may preference gasoline engines to avoid the friction 
cost of deploying EV infrastructure and current higher 
cost of EVs compared to combustion engine vehicles. 
Thus, the demand for oil is unlikely to simply dissipate, 
in fact BP is predicting increased demand of at least 5 
mb/d by 20357. Beyond passenger vehicles, transitioning 
heavy transport away from oil-based fuels will be even 
more difficult. In the US, oil-based fuel alternatives to 
gasoline, such as distillate fuel, jet fuel/aviation gasoline 
and others make up 23%, 10% and 3% of transportation 
energy use8.

Companies with large-scale operations will ultimately 
outlast small scale producers due to economies of scale 
and their existing position. As future demand trends 
become clearer, we may see marginal producers invest 
in low capital production from coal seams and shale 
formations, but the era of large-scale capital projects is 
likely to be on the decline.

Current efforts to accelerate the decarbonisation shift 
may in fact reinforce the position of operators with 
the best assets. Rising carbon prices may increase 
the relative value of lower carbon content fields and 
reinforce the value of assets lower on the cost curve. 
Future carbon taxes have a disproportionate impact on 
carbon-intensive reserves and may preference some 
oil and gas producing geographies and companies 

https://about.bnef.com/electric-vehicle-outlook/
https://www.woodmac.com/news/editorial/2035-electric-vehicles-oil-demand/
https://about.bnef.com/electric-vehicle-outlook/
https://www.bp.com/en/global/corporate/news-and-insights/reimagining-energy/spencer-dale-on-electric-vehicles-and-future-energy-demand.html
https://www.bp.com/en/global/corporate/news-and-insights/reimagining-energy/spencer-dale-on-electric-vehicles-and-future-energy-demand.html
https://about.bnef.com/electric-vehicle-outlook/
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over others. In addition to preferencing lower carbon 
intensity of reserves, reducing the emissions profile of 
operations through elimination of fugitive emissions. 
“For any of our new projects we have to commit to 
offsetting 100% of reservoir emissions from day one, 
so we need to get that right from the start” said one 
operating executive. 

A decrease in capital availability, more stringent 
approval processes and declining demand limits the 
viability of new entrants competing with established 
operators. “Banks are now demanding modelling to 
demonstrate that any new gas projects will reduce, 
rather than add to, total carbon emissions during 
production” said one CEO. Gas is adopting a transitional 
role – projects are backed if they displace existing, 
higher carbon intensity sources of energy, rather than 
on economic value alone, according to some executives. 
“It’s much easier to talk about a gas business than a 
coal business today” remarked one executive. For new 
entrants without an existing cashflow, it is now even 
harder for projects to be developed. However, the ESG 
tightening is not a universal trend, “for each bank that 
has a strong ESG focus, there are five others willing to 
fund us”, said another executive.

Existing cashflow enables a self-funded harvest model, 
limiting the exposure of current operators to changing 
capital markets relative to new entrants. The legacy 
position of operators within local energy systems also 
strengthens the harvest business model. Distribution 
infrastructure, long-term contracts and relationships 
with governments may enable incumbents to freeze out 
competitors in a declining demand market. 

A contrasting view

“Why drill more when 
reserves aren’t even  
being produced today?  
Demand is just not there.”  
– Engineering executive

“Until global demand is  
met by large producers  
with amortised assets,  
there will be a future for 
new entrants.”  
– Oil and gas executive
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Carbon Pressures

(Respondents given 2 answers)

QUESTION:  Which strategic shifts as a response to carbon 
pressures will be the most effective for operators?

Renewable energy investment 

Hydrogen 

CCS services 

Energy technology services 

Electricity infrastructure 

Engineering services 

Synthetic fuels 

Harvest and divest 

53%

46% 

45%

24% 

14%

10% 

5%

4%

Major risks

The harvest model is ultimately only as good as its final 
market. If the market for oil and gas products declines 
rapidly, we see three scenarios where operators may be 
left with stranded assets in a low-price environment. 
Low prices will not necessarily increase consumption 
– demand is not driven so much by economics as it is 
non-price factors of environmentalism and government 
policy. Alternatively, if oil and gas products maintain 
a strong position in the global energy system for the 
rest of the century, a harvest mentality could sacrifice 
a privileged position without new growth options. 
Ultimately demand forecasting and dynamic strategic 
responses will be crucial in executing a harvest model.

Outside of demand uncertainty, several other risks are 
worth noting. Operating as a pureplay hydrocarbon 
producer without significant carbon abatement could 
leave businesses with talent shortages right when 

operators need the best people available to navigate 
a profound change in the external energy system. 
Executives are worried that their best people could 
be offered opportunities in a globally booming green 
energy industry and multiple surveys indicate a 
reluctance for new graduates to join the industry.

Maintaining a traditional oil and gas business model 
may also leave operators exposed to increasing carbon 
taxation regimes and new regulations. Given the rapidly 
changing regulatory environment for decarbonisation, 
it may be hard to predict how a harvest model would 
fare economically even 5-10 years from now. Coupled 
with declining capital availability for new projects 
(particularly for public companies), further expansion 
of current projects or the development of new projects 
may be constrained.
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Increase

Decrease

Exploration investment: Commodity

QUESTION:  Have you seen an increase or decrease in recent 
exploration investment?

(Respondents given 1 answer)

Oil

Gas

8%
9%

92%
91%

0% 5% 10% 15% 20% 25% 30% 35% 40% 45% 50%

Change in investment

QUESTION:  What is the primary reason for the change in exploration 
investment in recent years?

(Respondents given 1 answer)

47%

34%

11%

8%

The harvest model also implies a natural endpoint 
for the company, which is anathema to the successful 
culture in business. No CEO wants to be the one to 
close the business down, especially with decades of 
proud history as the forefront of economic progress. 

Navigating the endpoint will be a challenging endeavour 
but holding on too long could also ultimately diminish 
the value of the company and lead to adverse outcomes 
for shareholders.

Long term uncertainty 

Price cycles 

Social pressure and regulation 

Existing reserves 

Finally, sweating assets in a hazardous industry is 
dangerous. High levels of sustaining capital and rigorous 
maintenance programs are crucial to maintaining 
health and safety standards on operations, however, 
are funded with cashflow generated in healthy price 

environments. In a harvest model where CAPEX is 
restricted and OPEX is squeezed, maintaining high 
standards may be too costly, leading to hazardous 
working environments or the premature closure of 
assets.
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Next steps

While most operators adopt the harvest approach as 
part of their core business model, committing to it as 
the only strategy risks backlash from investors and 
communities. As such, many companies commit to the 
other strategies outlined in this report, despite private 
perceptions indicating that these other strategies have 
a low probability of being dominant. The harvest model 
makes economic sense, but companies may struggle 
to effectively communicate the strategy and attract 
funding. Harvesters are likely to attract medium-term 
yield investors looking to capitalise on privileged 
portfolio positions, including potentially delisting 
companies and entering private ownership.

Strategically, two priorities should be the focus. First, 
maximising return from existing assets through short-
term innovation. Our data gives us an insight into how 
this might eventuate – energy (56%) and data (44%) are 
two of the top three innovation focus areas for operators 
right now. Options to power assets with renewable 
energy or the grid increases the amount of saleable 
product extracted, improving the overall margin. 
Meanwhile, the pace of change in digital technology, 
data and in particular analytics enables ever more 
efficient and safer operations.

Second, an effective mergers & acquisitions (M&A) 
strategy may be key for growing while still operating 
with a harvest mentality. Global M&A transactions in 
the sector are on the rise – the value of transactions is 
up 18% to $269 billion,9 compared to 2020 levels. As 
other operators are priced out of the market or look to 
divest as part of a broader portfolio shift, a discount on 
asset prices may be available. Big oil and gas companies 
sold over $198 billion of fossil-fuel assets between 
2015 and 202010 and some investors expect operators 
to target low-carbon content fields close to existing 
asset footprints to scale up production at a reasonable 
marginal cost. Major players here are expected to be 
national oil companies – “they’re looking to pick up 
assets and companies for cheap” said one executive.

In a world that needs hydrocarbons for the foreseeable 
future, oil and gas companies may be best placed to 
remain true to their core DNA. Accepting climate risk, 
community backlash, and potentially a shift to private 
ownership may yet precipitate lean and efficient 
operating models for a declining, yet still robust need 
for oil and gas products to power the world for decades 
to come.

https://www2.deloitte.com/us/en/pages/energy-and-resources/articles/oil-and-gas-mergers-and-acquisitions.html 
https://about.bnef.com/blog/big-oils-198b-divestment-windfall-outpaces-green-spend/
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Energy 

Business models

Data 

Processing 

Exploration 

People 

Supply chain 

Extraction 

Community

Customers 
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Innovation focus: Sector

Question:  Where in the value chain are your innovation efforts 
primarily focused today?

(Respondents given 3 answers)
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50%

44%

41%

34%

31%

19%

19%
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0%
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Strategy two: 
Carbon containment

Few oil and gas companies 
are brave enough to fully 
commit publicly to a harvest 
model. Some have tentatively 
committed to a carbon 
containment model, capturing, 
or compensating for emissions 
to mask a true harvest model, 
while others see no contradiction 
in a long-term market for 
hydrocarbons and dramatic 
reductions in global carbon 
emissions. Our Gas and CCUS 
World scenario articulates a 
world where we achieve net 
zero through effective carbon 
management. Carbon capture 
and storage (CCS) is the most 
common technology, where 
carbon is removed from the 
pre-combustion fuel, captured 
in post-combustion flue gas, 
or captured directly from the 

atmosphere. The carbon 
can then be either utilised in 
existing industrial processes 
and products or stored deep 
underground in saline aquifers 
or in disused underground 
caverns and depleted reservoirs. 
While the safe utilisation of 
CO2 is a key component of the 
solution, most of the carbon 
that needs to be removed from 
the atmosphere will generally 
need to be stored. However, 
given the need for all carbon 
containment options, this 
model considers utilisation 
to be part of the solution. In a 
world where carbon emissions 
are priced, CCUS enable a 
smooth transition away from 
hydrocarbons that values 
energy stability and economic 
development.
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Question:  What is the best way to improve the environmental footprint 
of the oil & gas industry the most over the next 15 years?

(Respondents given 3 answers)

Environmental footprint

Carbon capture and storage

Energy efficiency 

Renewables use 

Eliminating fugitive emissions 

Decarbonise logistics 

Rehabilitation 

Produced water management 

Extraction infrastructure

Accident reduction 

Groundwater contamination 

69%

68%

54%

42%

16%

13%

12%

9%

9%

8%

Underlying premises

A bet on the carbon containment model is predicated 
on two fundamental assumptions. The first is that 
irrespective of the fundamental challenge posed by 
climate change and the ability for the global economic 
system to transition away from hydrocarbons, CCUS still 
has a fundamental part to play in the transition. Some 
estimates suggest that even in our optimistic scenarios, 
Hydrogen Dominates and Mass Electrification, up to 15% 
of global emissions will still need to be captured and 
stored by 2070 to achieve net zero, more so for net zero 
by 2050.11 Even if current oil and gas companies find a 
dwindling market for hydrocarbon products, they may 
yet become experts in carbon removal technology at 
scale and have access to the best storage sites globally, 
positioning themselves at the end of a lucrative CO2 

storage market.

The second assumption is that carbon capture 
and carbon-negative technology works effectively 
– that it can effectively capture and lock away 
carbon permanently at massive scale. Neither of 
these requirements are guaranteed, but they are 
interdependent – a stronger market for hydrocarbons 
develops the capital and need for technology 
investment, and conversely the development of 
effective carbon containment technology may enable 
the continued prominence of oil and gas products in the 
energy and industrial markets.

“We like old oil and gas fields 
because we know they trap CO2.”  
– Oil and gas executive

https://www.iea.org/reports/ccus-in-clean-energy-transitions/ccus-in-the-transition-to-net-zero-emissions
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Enablers

“The obstacle is that companies 
are divided into sectors – that is 
a difficult ask for a large, pan-
industry question like CCUS.”  
– Engineering executive

External enablers

Carbon containment currently appears to be a necessary 
component of the global transition. Even though the 
growth of investment in renewable energy has been 
staggering, it continues to lag the full requirement 
needed for net zero by 2050. Additionally, many 
industrial processes are inherently designed for 
hydrocarbon fuels and are difficult to electrify without 
complete redesign or the deployment of untested, 
embryonic technology.

The carbon containment model depends on the 
large-scale (technical and economic) viability of the 
technology, which has not yet been proven. Assuming 
constant production from 2022 onwards, 7.6 gigatonnes 
of carbon would need to be captured either pre- or post-
combustion and stored permanently every year by 2050. 
For reference, today only 40 million tonnes are captured 
and stored globally each year.12

CCUS systems must ensure permanent storage without 
leakage. First, the release of concentrated CO2 from an 
underground reservoir could have dangerous impacts 
on humans and animals. Second, leakage of stored 
CO2 — whether in a short period or over many decades 
— would constitute a failure to meet the contracted 
requirement to remove CO2 from the atmosphere, 
resulting in increased radiative forcing. For example, 
any organic material used to farm carbon must then be 
treated to separate the carbon, otherwise the death of 

the organic material would lead to the re-emission of 
CO2 and defeat the farming purpose in the first instance.

The carbon containment model is a truly cross-industry 
approach to innovation. To safeguard their future, oil 
and gas companies will need to partner with end-use 
industries to develop and implement capture, transport, 
and storage technologies. Other than power, the cement 
and chemicals industries are currently anticipated 
to be in most need of carbon capture technology 
given the difficulty of decarbonising feedstock. Major 
industries that use carbon as a feedstock such as steel 
and fertilisers could be key partners in developing 
new markets for recycled CO2, while industries such 
as mining, agriculture, and oil and gas itself present 
significant opportunities for the development of 
different stages of a future CCUS value chain. Developing 
a carbon market integrated across these industries may 
be a crucial first step in the viability of scalable carbon 
capture and storage.

https://www.iea.org/commentaries/the-world-has-vast-capacity-to-store-co2-net-zero-means-we-ll-need-it
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Question:  Which industries offer the most collaboration 
potential for your business?

(Respondents given 3 answers)

60%0% 10% 20% 30% 40% 50%

Mining 

Chemicals 

Manufacturing 

Transport 

Construction & infrastructure 

Water 

Agriculture and food 

Space 

Consumer technology 

Defence 

54%

54%

39%

38%

37%

24%

18%

15%

12%

8%

Collaboration

Finally, given the inherent risk in betting on unproven 
technology in an uncertain market, strategic risk 
management options may be crucial for the eventual 
success of a carbon containment model. From a 
government standpoint, regulation that encourages and 
incentivises the development of CCUS technology, the 
permitting of land for storage and the development of 
transparent and regulated carbon trading markets all 

enable further investment in the carbon containment 
model. Transparency is also key to gaining legitimacy 
as a low-carbon business model and attracting 
investment in carbon-conscious capital markets. Carbon 
storage businesses are committing to an indefinite 
period of storage guarantee – securing insurance and 
underwriting by governments may be required to 
develop large-scale projects.

“I fear that none of the oil and gas companies 
are really leading innovation. They’re too 
conservative, averse to taking innovation risks.”  
– Engineering executive
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Cross-industry innovation opportunities for CCUS development

Capture Transport Utilisation Storage

Oil and gas

Methane leakage

Direct Air Capture

Blue Hydrogen

Co-mingled pipelines

Co-mingled shipping

CO2 Enhanced Oil 
Recovery

Exhausted  
oil/gas fields

Saline geological sites

Seabed storage

Mining

Absorption 
technologies  
(e.g. amine)

Disused mine storage

Ultramafic rocks

Saline aquifers

Chemicals

Blue Ammonia

 Plastics manufacturing 
(polyurethane, 
ethylene)

CO2 as a feedstock

Melamine and 
urea-based glues 
production

Shipping

Capture exhausts Existing supply chains

Global network

Access offshore sites

Steel  
& Cement

Flue gas capture

Modularised plants2

Building materials Enhanced 
recarbonisation

Electricity
BECCS

Flue gas capture

Agriculture

Agroforestry

Soil and livestock 
management

Proteins for  
animal feed

Horticultural fertilizer

Food/drinks 
production

Soil fixing

Internal enablers

As discussed above, the two major enablers of the 
carbon containment model are demand and technology 
readiness at scale. Demand is tricky, individual 
producers may be able to influence governments and 
major customers to commit to long-term contracts to 
underwrite technology development, or through self-
funding through the development of blue hydrogen 
products. Either of these approaches are risky and 
may be reliant on carbon pricing and technology 
effectiveness. On the other hand, producers can 
directly influence the pace of the necessary technology 
development. The capacity to bring world-class 
technical capability to bear on complex engineering 
challenges is a trump card for today’s oil and gas 
producers. Existing research and development (R&D) 
teams, relationships with services companies and 
research groups, as well as capital availability for long-
term innovation means the CCUS solution will most 

likely be a technology triumph developed by industry. 
Given the (currently) non-competitive nature of CCUS 
technology, we may see increased collaboration as 
companies pool resources and risk to accelerate change.

In addition to technology development, oil and gas 
companies with complex decommissioning liabilities 
may have a new avenue for financing the closure of 
old assets. While significant challenges still remain 
to ensure the viability and effectiveness of long-term 
CO2 storage, depleted reservoirs could prove the most 
effective forms of long-term storage especially where 
existing geospatial data exists from previous production. 
Finally, this model will likely be most successful for oil 
and gas producers with long-term assets already in their 
portfolio, as a climate conscious world restricts capital 
for the acquisition or development of new assets.

2.  Essentially large containers for storing carbon in.
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Major risks

From a demand standpoint, the major risk to the 
carbon containment model is that demand never 
justifies costly capture and storage projects, and any 
ventures are value destructive. The world may move 
away from hydrocarbons irrespective of the success of 
CCUS technology, whereas carbon negative projects 
are continued untied to the production of carbon-
emitting fuels. The lack of demand may be driven by 
economics, or by a conscious customer shift away from 
hydrocarbons as CCUS struggles to shed its negative 
perceptions. Even if alternatives are more expensive 
with a volatile supply profile, the world may yet make 
the switch for political reasons, adapting to higher 
costs and increased volatility as a necessary cost of the 
switch.

From a technology standpoint, CCUS is still technically 
challenging at scale. Despite decades of (albeit 
piecemeal) investment in R&D, the number of CCUS 
projects globally were declining until halfway through 
the past decade. CCUS may never mature fast enough 
to keep oil and gas companies viable in their existing 
operating models. For example, ExxonMobil produced 
approximately 4 million barrels of oil equivalent (boe) 
per day in 2021,13 with an approximate carbon content 
of 0.43 tonnes of CO2 per boe.14 Exxon’s portfolio 
(representing approximately 4% of global production) 

alone would require an approximate 16 times 
multiplication of the current yearly capacity of global 
carbon storage projects for just one company’s output. 
CCUS may be viable to a point, but its ability to entirely 
compensate for a significant proportion of the world’s 
emissions is currently unknown.

The astronomical scale required to make this model 
viable is not just in storage capacity, but also time. Not 
only would the world have to increase CCUS capacity to 
a currently unthinkable scale, but these projects also 
have to store carbon either indefinitely or until a CO2 
neutralisation process is developed at the same scale. 
The liability of storing gas such that it can never escape 
from underground reservoirs is yet to be fully defined 
and presents as the greatest long-term challenge to the 
CCUS model.

Finally, as discussed earlier, carbon storage sites have 
to be (literally) airtight for the extreme long-term. Any 
significant leakage is not an option due to both safety 
concerns and the efficacy of the project. As soon as 
there is reasonable doubt that the CO2 can be effectively 
stored, distrust will undermine future carbon storage 
projects, increasing the burden of total decarbonisation 
globally.

Next steps

Operators looking to pivot to a carbon containment 
model will need to invest heavily in making the solution 
work technically in the long-term. Breakthrough 
innovation can be approached in a number of different 
ways – our data shows that the overwhelming preference 
for operators is through a number of selected partners 
(72%) followed by working with research centres (55%) 
and in-house R&D (31%). One less common model that 
may prove successful in accelerating the pace of CCUS 

technology development is venturing. According to our 
data, start-ups are considered to be driving innovation 
most in the industry (55%), yet the engagement from 
oil and gas companies tends to be transactional rather 
than investment focused. Some operators are embracing 
the venture model to scale CCUS technology – BP has 
invested in CarbonFree and Chevron has invested 
venture capital in Blue Planet.

https://corporate.exxonmobil.com/-/media/global/files/investor-relations/annual-meeting-materials/annual-report-summaries/2021-annual-report.pdf 
https://www.epa.gov/energy/greenhouse-gases-equivalencies-calculator-calculations-and-references
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(Respondents given 2 answers)
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Open innovation

Venture capital

Single partner
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31%
7%
22%
7%
17%
14%
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Partnering approach: Sector

QUESTION:  When aiming for a breakthrough innovation, 
what partnering approaches would you use?

Developing the technology is only as useful as there 
are options for implementation. In addition to R&D, 
operators should look to identify possible storage 
locations and develop an understanding of the 
geological and engineering requirements of long-term 
carbon storage. Permitting is likely to be a barrier as it 
can be for any other major complex projects. Existing 
operators are the best placed to navigate regulatory 
challenges in project development, but operators should 
get on the front foot to develop the required regulatory 
frameworks in collaboration with governments to ensure 
projects can be approved safely and quickly.

Companies could also take options in infrastructure, 
identifying the industries that enable a carbon trading 
economy (especially in logistics and transport) and 
working collaboratively to develop the required 

infrastructure options to scale up CCUS projects. With 
options established, partners identified, and storage 
locations studied, technology can be trialled and scaled 
with reduced logistical bottlenecks.

Ultimately the pace of technology development and the 
economic viability of its implementation at scale will be 
the decider of the viability of a CCUS-dominant model. 
If the technology develops fast enough and the industry 
is well-prepared to implement it at scale, the model may 
yet flourish.
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Strategy three: 
New fuels pivot

With over $9.2 trillion needed to be invested 
in climate technology every year until 2050 to 
achieve net zero,15 the weight of investment 
is likely to lead to the eventual, inexorable 
decline in demand for fossil fuels. In 2019 
less than 1% of total capital expenditure was 
invested in renewables, storage, advanced 
transport, digital technologies, hydrogen and 
CCUS by oil and gas companies.16 

Renewable energy has been the forefront 
of this investment, but only around 20% of 
global final energy use is electric.17 The rest 
is energy derived from the direct use of oil 
and gas products, from transport to industrial 
processes. In some cases, electrification 
is viable, however plenty more situations 
rely on thermal energy processes designed 
for hydrocarbon combustion. Other than 
CCUS, the option here is a pivot to new low-
carbon or zero carbon fuels which presents 
a significant disruption (and therefore pivot 
opportunity) for incumbent fuel providers. 
The leading contender is substituting natural 
gas for hydrogen, produced either from 

natural gas (grey (no CCUS) or blue (with 
CCUS)) or through electrolysis powered by 
renewable energy (green). Other production 
options may also be viable including through 
pyrolysis (turquoise), nuclear power (red),  
or extraction of naturally occurring  
hydrogen (gold). 

Other than hydrogen, biofuels present an 
interesting alternative to hydrocarbons in 
industrial processes. While facing significant 
concerns as to their true green profile and 
the opportunity cost of growing biomass 
for fuel as opposed to food, biofuels make 
use of existing production and distribution 
infrastructure and may offer another 
compelling and scalable alternative to oil 
and gas. Operators who have the technical 
and logistical capability, as well as scale 
and existing supply relationships, appear 
to be best placed to lead the development 
of technology and markets in new fuels 
industries as their existing models are 
disrupted in a global race to decarbonise.

https://www.mckinsey.com/business-functions/sustainability/our-insights/the-economic-transformation-what-would-change-in-the-net-zero-transition 
https://www.iea.org/reports/the-oil-and-gas-industry-in-energy-transitions 
https://www.iea.org/reports/key-world-energy-statistics-2021/final-consumption 
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The question of new fuels is ultimately one of 
economics. As it stands, oil and gas products are still 
cheaper sources of energy at scale. Until the economics 
change, it is unlikely that a pivot into new fuels is a 
viable core business model for today’s oil and gas 
majors. Our Hydrogen Dominates scenario envisages 
improved technology that produces hydrogen and/or 
biofuels at costs similar to today’s oil and gas products. 
Carbon taxes will help shift the economic rationale, but 
with green hydrogen currently available for 2-3 times 
the current cost of natural gas (at best), a significant 
improvement is required to make it viable in the long-
term. Once the production cost is competitive, logistics 
will likely fall in line and customers will make the shift. 

Other new fuels options will also have to overcome 
scepticism by the market. Blue hydrogen currently 
only captures approximately 60% of carbon effectively, 
while biofuels are only carbon neutral if not grown in 
the place of other organic material (not to mention the 

Underlying premises

other effects of displacing other forms of agriculture). 
While biofuels potentially serve a medium-term niche, 
the scale challenge of growing enough biomass may 
preclude them from being a long-term, large-scale 
alternative to oil and gas products. Instead hydrogen 
is likely to be the primary commodity in a new fuels 
business, generally looking to displace natural gas 
in power, energy storage and industrial processes. 
The option of hydrogen-powered heavy vehicles 
also remains a strong target market. Hydrogen 
business models will therefore be the focus of this 
section. Developing a new fuels business will require 
a transformation of production costs and external 
perception but offer an opportunity to pivot existing 
operator business models to a parallel, decarbonised 
industry over the coming decades.

“Biofuels are still a good option for oil and 
gas companies. It requires hundreds of 
millions of dollars of investment at scale – 
not something a small company can do.”  
– Oil and gas executive
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Enablers & major risks

Cost of production

In simplistic terms, the challenge of accelerating the 
development of any given market is a question of the 
development of either demand or supply signals that 
encourage investment. Suppliers require demand 
commitments to reduce the risk of big step-change 
investment bets. Customers require cost and availability 
guarantees before looking to switch processes and 
associated infrastructure to a new fuel source. The core 
of both these challenges is the development of 
technology. Ultimately the biggest barrier is production 
cost—step-change reductions in the cost of electrolysers 
would drastically change the cost profile of hydrogen 
production, transforming the fuel from a pipe dream  
to a reality.

State of Play analysis unpacked three fuel alternatives 
at current prices to demonstrate the price differential 
between natural gas, blue hydrogen, and green 
hydrogen. Using Australian natural gas price ranges 

of between A$4.00 and $12.00 per gigajoule (GJ), we 
leveraged analysis done by the University of Alberta18 
to develop pricing models for blue hydrogen using the 
most common production method Steam Methane 
Reforming (SMR) and modelled three different 
production methods, one with no CCUS, one with 
approximately 52% CCUS (currently viable technology) 
and one with 85% CCUS (stretch goal for current 
technology). We modelled two cases for green hydrogen, 
current price ranges between $3.00 and $12.00 AUD/
kg and given the promise of structural step-change in 
electrolyser technologies, we included an aspirational 
price range envisaged by hydrogen proponents of 
between $0.80 and $2.00 AUD/kg in the coming decades. 
We also included a base case of natural gas based on the 
same price assumptions calculated for blue hydrogen 
production.
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https://www.sciencedirect.com/science/article/pii/S0196890422000413
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Cost comparison of different fuels at different carbon tax levels (GJe)

Carbon tax rate ($)

At current prices, assuming no carbon taxes, hydrogen 
is simply not cost competitive with gas, even before 
considering investment in infrastructure and processes 
to switch to the new fuel. At low gas prices, grey 
hydrogen (no CCUS) is over three times as expensive 
on an equivalent energy output. At high gas prices, 
grey hydrogen becomes more competitive on a relative 
basis because the cost of production doesn’t scale with 
higher gas prices but is still almost double the price. 
Once 52% and 85% CCUS options are included, prices 
of blue hydrogen increase further, over four and five 
times as expensive respectively at low gas prices, and 
between two and three times as expensive in a high gas 

price environment. Green hydrogen is currently even 
more expensive, the absolute cheapest green hydrogen 
production today is equivalent to approximately A$4.00/
kg19 20 and is almost nine times as expensive as natural 
gas in a low gas price environment, and three times 
as expensive at the highest gas prices. Even the most 
aspirational price of A$0.80/kg is still more than half the 
cost again of natural gas in low gas price environments 
and would require a natural gas price above A$7.00/GJ 
to be competitive.

Current green H2 (medium & high) are not pictured on this graph as they don’t fit.
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https://hydrogencouncil.com/wp-content/uploads/2021/02/Hydrogen-Insights-2021-Report.pdf
https://www.irena.org/-/media/Files/IRENA/Agency/Publication/2020/Dec/IRENA_Green_hydrogen_cost_2020.pdf


PAG E  3 5

STAT
EO

FPL
AY.O

R
G

The economics are entirely depended on taxation 
regimes. Focussing specifically on carbon taxes per 
CO2e, no tax level makes grey hydrogen viable given 
its similar emissions profile to natural gas. At 52% 
CCUS, our analysis shows that the best case for blue 
hydrogen would be a carbon price in excess of A$450/t 
of CO2e. At an aspirational level of 85% CCUS, a carbon 
tax scales the viability of blue hydrogen relative to 
natural gas faster. Even so, governments would still 
have to implement a tax in excess of A$400/t of CO2e. 
Barring some significant cost breakthrough in an already 
relatively mature technology, it is very difficult to justify 
an economic case for blue hydrogen in anything other 
than a very high tax environment. Given gas (methane) 
is the main feedstock in the production of natural 
gas, even historically high gas prices are unlikely to 
precipitate a shift towards blue hydrogen, they would in 
fact stall those efforts.

Green hydrogen has two conceptual advantages over 
blue hydrogen. First, no CCUS is required in the first 
instance and (ignoring the carbon debt in the materials 
to build production infrastructure) green hydrogen has 
near zero exposure to carbon taxation regimes. Second, 
electrolysis production is tied to electricity rather than 
gas prices. With the costs of solar and wind continuing 
to fall, green hydrogen neatly sidesteps gas price 
uncertainty.

However, despite these two advantages, our analysis 
shows that green hydrogen still has quite a way to come. 
Today’s prices of green hydrogen are more difficult 
to assess given the immaturity of the technology and 
the type of power source (nature of grid connection, 
renewable power source), but modelling done by 
Columbia University suggests the price range to be 
between A$4.00 and A$17.00 per kg21. Carbon taxes that 
make gas and blue hydrogen more expensive also make 
green hydrogen relatively more competitive. The market 
would need a carbon tax more than A$400/t to make 
today’s cheapest green hydrogen viable against the 
very highest gas prices. At low gas prices, cheap green 
hydrogen would need a tax of over A$500/t.

“We need a carbon price to bear the 
costs of technology risk in hydrogen.” 
– Oil and gas executive

The cost of electrolysis has significant scope for 
innovation and improvement. Power costs account 
for approximately a quarter of the total cost,22 and the 
levelised cost of energy for renewables continues to fall. 
Innovation in the engineering of electrolysis is also likely 
to improve. According to the Australian government’s 
hydrogen strategy, A$2.00/kg cost for green hydrogen 
production is the target for the nation’s nascent 
hydrogen industry by 2050. At this price, Australia 
would need at least a A$80/t carbon tax for hydrogen to 
compete with high gas prices, and as much as A$200/t to 
compete in a low gas price world.

If we assume green hydrogen can be produced at the 
very most optimistic (arguably totally unrealistic) cost 
of A$0.80/kg., hydrogen outcompetes gas until the gas 
price falls below A$7.00/GJ. At A$4.00/GJ, a carbon tax 
of around A$45/t would equivalate A$0.80/kg green 
hydrogen with the price of gas. 

No matter how you approach it, hydrogen will likely not 
be viable in any form without carbon taxation – likely 
reaching hundreds of dollars per tonne to equivalate 
prices. In addition to technological advancement, 
market development and infrastructure investment, one 
of the great enablers of a hydrogen business model will 
be carbon taxes that preference green hydrogen. Our 
analysis demonstrates that blue hydrogen in its current 
form is too tied to natural gas prices and faces too much 
of a carbon tax liability to ever be viable compared to 
green hydrogen. Our analysis also does not factor in any 
additional capital expenditure, only the marginal cost 
of production of each unit of hydrogen. Clearly – there 
are some significant cost barriers to be overcome for 
hydrogen to become viable at scale.

https://www.energypolicy.columbia.edu/research/report/green-hydrogen-circular-carbon-economy-opportunities-and-limits 

https://www.irena.org/-/media/Files/IRENA/Agency/Publication/2020/Dec/IRENA_Green_hydrogen_cost_2020.pdf 
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Logistics and demand

Aside from the cost of production, there are two other 
major enablers of a hydrogen production business 
model. The first is logistics. Conceptually, existing oil 
and gas infrastructure could be adapted to transport 
hydrogen gas or liquid, from pipelines to LNG tankers. 
Already, some pipelines can integrate up to 15% 
hydrogen in natural gas pipelines with no discernible 
impact on the end-user. LNG tankers could feasibly 
transport hydrogen assuming cooling infrastructure on 
board was upgraded to accommodate temperatures of 
-2530C. However, the question is scale. Switching current 
infrastructure to hydrogen would require all customers 
served by that infrastructure to be able to accommodate 
hydrogen. Hydrogen molecules are smaller than 
natural gas, the containment upgrades required to 
minimise leakage would be significant. More likely is the 
development of new, purpose-built infrastructure that 
serves customers ready to accommodate the new fuel.

Current thermal fuel users will face two major options 
to decarbonise. Electrification or switching to a new 
type of fuel (such as hydrogen). Many significant users 

of carbon fuel products such as cement and steel 
require the carbon content as a core component of the 
process. Redesigning an entire process is no small task, 
especially when it is core to the continued economic 
development and improved living standards of billions 
of people globally. However, unless CCUS scales rapidly 
and is viable on large blast furnaces and cement plants, 
either way these industries may be set for a process shift 
and hydrogen producers may be the beneficiaries.

Other industrial customers of oil and gas rely on thermal 
energy for their processes which is conceptually an 
easier fit for hydrogen. Electricity is relatively inefficient 
for heating to high temperatures, so hydrogen figures 
as a viable replacement. However even where the end 
result is still heat, hydrogen burns differently to gas 
(hotter, no visible flame etc.), and can require a rethink 
of equipment that is optimised for gas burning. Even 
here process shifts are required, and some customers 
may struggle to switch while meeting contractual supply 
requirements.

“Major demand markets such as Korea and Japan are saying they 
want to see domestic demand before signing agreements.”  
– Oil and gas executive

“The sudden focus on hydrogen – 
I wonder if it’s a smoke screen.”  
– Investment executive
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Next steps

Operators with the best chances of pivoting into 
hydrogen production are likely those with access to 
land with high renewable energy penetration, a long-
term cashflow to underwrite the development of new, 
currently economically unviable projects, and a mature 
distribution and logistics network. As one executive 
suggested, oil and gas companies “need to rely on their 
existing oil and gas business to fund hydrogen as the 
energy of the future”. Projects such as HyDeal in Western 
Europe and the Western Green Energy Hub in Australia 
may be the early signpost of the development of a world 
akin to the Hydrogen Dominates scenario, facilitating a 
global shift to hydrogen and similar such fuels.

“Planning and coordination is very difficult 
when there isn’t a market.”  
– Oil and gas executive
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Strategy four:  
Renewable, 
electrified futures

The flagship of global decarbonisation for the past two 
decades has been the rapid acceleration of renewable 
energy generation. Costs of the two major growth 
technologies – solar and wind – have plummeted since 
the turn of the century, with the IEA expecting a 60% 
increase in total generation capacity from 2020 to 2026.23 
ABS data shows that renewable energy supply (hydro, 
solar and wind) has already increased by 122% over the 
last ten years in Australia alone.24 Much of this growth is 
replacing fossil fuel power generation for existing uses 
of electricity, however as industrial and commercial 
industries look to electrify, the demand for clean power is 
set to grow further. The most ambitious business model 
is also betting on the most certain trend – to pivot into 
generating and trading renewably generated electricity 
in a sector almost guaranteed to grow rapidly. Although 
the sector has well-established incumbents, the sheer 
opportunity for growth means that there is little shortage 
of new buyers and opportunities to leverage existing 
balance sheets, engineering capability and trading 
prowess to lead the global renewable energy industry.

https://www.iea.org/news/renewable-electricity-growth-is-accelerating-faster-than-ever-worldwide-supporting-the-emergence-of-the-new-global-energy-economy%2021
https://www.abs.gov.au/statistics/industry/energy/energy-account-australia/latest-release#summary-indicators
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Renewable energy investment

CCS services

Hydrogen

Energy technology services

Electricity infrastructure

Engineering services

Harvest and divest

Synthetic fuels

Carbon pressures: Region

(Respondents given 2 answers)

0% 10% 20% 30% 40% 50% 60% 70%

Australia

International

51%
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46%
38%
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24%
25%
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QUESTION: Which strategic shifts as a response to carbon 
pressures will be the most effective for operators?

Underlying premises

Effective strategies align with external trends, 
understanding the nature of change and the 
opportunities within. Pivoting to a renewable energy 
business is making a bet that electrification is the 
cheapest and most efficient way to decarbonise the 
global energy system and fossil fuels have a terminal 
future. Two of our 2050 scenarios envisage an electrified 
world, albeit with significant differences in energy 
availability and security. In Electric Scarcity, supply of 
hydrocarbons is limited but energy intermittency still 
plagues major grids. Here, there is an opportunity to 
leverage power across different geographies, facilitating 
trading and investing in smart power provisions. In our 
Mass Electrification scenario, technology development 
facilitates a global switch to electrification powered 
by renewables. The scale required for the ambitious 
electric scenario will likely be driven by companies 
at the scale of current oil and gas operators investing 
heavily in a renewable business. Either scenario bodes 
well for the electrification business model. 

Growth in renewably driven electrification is driven 
by three factors: scaling generation and transmission, 
electrifying existing thermal fuels processes, and 
managing intermittency. In each of these three areas, oil 
and gas companies looking to pivot their business model 
have a capacity to lead the way. Incumbent energy 
companies have significant balance sheets and networks 
of capital to leverage into building new generation 
capacity. In some geographies saturation of renewable 
energy without effective storage requires power 
purchase agreements (PPAs) to be signed ahead of any 
construction. Here, existing energy companies can work 
with customers to begin designing electric processes 
and managing transitions away from fossil fuels. 
Companies such as Shell and BP have already launched 
new business arms focussed on achieving these very 
aims. Taken together, working through electrification 
challenges then underpins the required demand to 
develop new renewable generation capacity.
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Finally there is a question of managing intermittency. 
Some progress can be made with smart, flexible 
processes; but energy storage is still required to 
make fully renewable energy viable at scale. Aside 
from lithium-ion batteries which appear to be the 
major solution for small-scale storage (setting 
aside some materials supply concerns), large-scale 
stationary storage is still a great unknown (other than 
hydropower). From gravity-driven solutions using 
water 25 or composite blocks,26 to chemical options such 
as vanadium flow 27 and iron-air,28 energy storage is 
awash with different processes and solutions. Oil and 
gas companies have started to invest venture capital 
in storage as a discovery mechanism as much to have 
a stake in future technology capabilities. Saudi Aramco 
have invested in gravity storage and metal-hydrogen 
batteries, Shell in marine applications for lithium-
ion storage, Chevron in molten storage capabilities. 
Taking advances in storage capability with an increased 
demand for renewable energy through industrial 
electrification, current oil and gas companies can 
position themselves as leaders in the key drivers of 
decarbonisation.

“We want to see strong 
incentivisation of renewables 

investment plans.”  
– Investment executive

In addition to working directly with potential renewable 
energy customers, the global nature of future energy 
flows positions existing oil and gas majors for a pivot 
into renewable energy. One of the key disadvantages of 
many renewable sources is unequal penetration – some 
regions are sunnier, windier or have better geographies 
for either hydropower or geothermal. Where previously 
fuel has been transported to where it needs to be used 
for generation, future energy flows are likely to be 
generated and then transported for final use. Oil and gas 
companies have become masters of global trade flows 
and logistics, employing some of the most sophisticated 
trading mechanisms to ensure the provision of fuel 
across the world without many significant distortions 
in prices and supply. As energy prices fluctuate with 
availability of solar or wind power, energy companies 
with sophisticated regional or global networks may be 
able to optimise price flows to arbitrage across different 
weather patterns. Companies such as Sun Cable are 
working on new projects for mass export of electrical 
energy through high voltage direct current cables, in this 
case from the North of Australia to Singapore. 

https://www.siemens-energy.com/global/en/offerings/power-generation/power-plants/small-hydro-power.html 
https://www.energyvault.com/gravity 
https://invinity.com/vanadium-flow-batteries/ 
https://formenergy.com/technology/battery-technology/ 
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Enablers

One key enabler of the development of renewable 
energy generation is also one of its great drawbacks – 
land availability. Both solar and wind farms need to be 
placed in geographically optimal locations to maximise 
available resources, but also require significant tracts of 
land to develop the required scale to make a meaningful 
contribution to major grids. Energy companies that look 
to develop significant generation capacity will need 
to identify and secure access to prime land, including 
working with local government authorities to achieve 
the required access and permitting to develop projects.

“For many resource companies, 
it’s all about what we call ‘land 
grabbing’ to access prime land.”  
– Oil and gas executive

Oil and gas companies with an existing downstream 
presence such as Shell and BP are at an advantage to 
develop downstream electricity services where much 
of the value lies. With a plethora of renewable energy 
generators (including individual consumers through 
rooftop solar installations), the value in an electricity 
business may well be in arbitraging energy across 
geographies and providing on-demand green energy for 
a fixed price. Take Shell’s rapidly developing charging 
infrastructure – at a certain point of maturity, Shell may 
offer differentiated pricing for exclusively renewable 
energy compared to hydrocarbon-powered electricity. 
Vertical integration enables flexible services at the 
customer end where most of the margin is likely to be 
made.

The ultimate driver of the renewable energy business 
model pivot will be investment capital, in two ways. The 
first will be capital investment in generation, storage, 
transmission, and customer equipment services. 
Generation rarely makes much money, transmission 
even less so. Storage is expensive and largely unproven 
at scale and customer equipment is often subsidised 
to accelerate adoption rates. Large-scale capital 
investment will need to be brave and long-term, often 
financed by equity capital through partnerships or 
underwritten by the cashflow of traditional businesses 
of oil and gas. Being patient over the long-term is tricky 
– for every positive story of Uber’s long-term investment 

return there are many more of WeWork fools’ errands on 
a never profitable business model proposition. Getting 
that investment calculus right could well be the ultimate 
arbiter of success in this model.

The second form of investment required is aggressive 
venturing. Many oil and gas companies already have 
sophisticated venturing arms looking at a whole 
range of start-up businesses within core business 
areas, new energy solutions, and market development 
opportunities. There are two major opportunities 
within the renewable energy business model. One 
obvious venturing option is in the development of 
new technologies to address current challenges. 
Energy storage technology, new renewable generation 
methods, and the development of smart energy systems 
are some of the most represented investment areas 
in oil and gas venture portfolios. While these are all 
key areas of addressing the global energy transition, 
there are already significant issues in the one success 
area – current renewables. Despite plummeting costs, 
acceleration in deployment, and forming a rising 
proportion of global energy mixes, there are still 
significant concerns regarding the future of renewable 
generation. Reliance on supply-constrained critical 
minerals, carbon-intensive materials such as concrete 
and steel, and the options regarding decommissioning 
and recycling are still great unknowns in the future 
of a mature renewable energy industry. Analysis for 
our upcoming critical minerals report showed 95% of 
respondents believe access to critical minerals impact 
the ability to achieve our current 2050 net-zero pledges. 
Venture funds that address these major challenges 
could generate significant advantage by leading the next 
generation of wind and solar technology, generating 
margin in a highly competitive market.



STAT
EO

FPL
AY.O

R
G

PAG E  4 3

STAT
EO

FPL
AY.O

R
G

Major risks

While renewable energy is the undeniable success 
story of global decarbonisation efforts so far, there are 
some significant risks to a full business model bet on a 
renewables pivot. First is the total addressable market – 
only approximately 20% of global, total final energy use 
is in the form of electricity, and much of that powered 
by fossil fuels.29 Renewables might have experienced 
remarkable growth over the past twenty years; however 
the scale of decarbonisation is to overcome over two 
hundred years of industrialisation and energy use. Thus 
the challenge is one of not only replacing current fossil 
fuel-powered electricity, but it is also to electrify as 
much of the final 80% of the economy as possible – an 
astronomical transformation. Failing to succeed on the 
electrification front leaves a small total addressable 
market with major energy companies competing 
against nimble renewables providers, especially if grids 
decentralise and operate on a micro-level.

Even if massive electrification is viable, the question of 
timing is difficult to assess given the uncertainty. Even 
in our most aligned scenario, Mass Electrification, selling 
out of legacy assets too early or too late risks sacrificing 
potential value in the production of oil and gas. Exiting 
too early loses cashflow that can then be reinvested in 
low carbon businesses. Exiting too late could lead to a 
downward spiral in the value of legacy assets and an 
inability to sell the remaining reserves for an acceptable 
return on investment. Getting the timing right relies on 
understanding the pace of change in the major users of 
current oil and gas products. Take passenger vehicles – 
the biggest user of oil (more than 30% of final use).30 As 
discussed in the section on the Harvest and Return Value 
strategy, even ambitious EV predictions still expect an 
increase in oil demand through to 2035. Any meaningful 
divestment from assets is contrary to the prevailing 
growth trend of the next decade and a half.

“To go down the 
electrification path,  
you need the 
infrastructure  
to be built.”  
–  Oil and gas  

executive

https://www.iea.org/reports/key-world-energy-statistics-2021/final-consumption
https://www.iea.org/reports/key-world-energy-statistics-2021/final-consumption
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Next steps

On the surface, renewable energy seems like the surest 
bet for a long-term survival strategy. Within the model 
however there are some serious questions that make 
such a pivot risky. Executing this model will likely involve 
selling investors on the merits of a complete business 
repositioning, developing any technological advantage 
possible in more nascent technologies such as energy 
storage, and the required value chain position in power 
exchanges and downstream electricity services such 
as EV charging facilities. Simultaneously, having clear 
timeframes for exiting oil and gas assets in the medium-
term will require competitive foresight and deft strategy-
making. Getting the model right is the most likely way to 
have a long-term future. If only it were that easy.

The other divestment risk is selling assets to operators 
with less regard for climactic impact. As reported by 
Bloomberg, BP’s sale of Alaskan assets in 2020 to a 
private operator Hilcorp Energy Co. in an effort to reduce 
BP’s emissions footprint ultimately led to the same oil 
being extracted with a higher emissions impact due 
to increased methane leakage and energy intensive 
processing.31

From the perspective of entering the renewables game, 
the big question is valorisation and margin. Oil and 
gas companies have operated on generally healthy 
profit margins given high barriers to entry – both in 
exploration success rates and the capital required 
for developing projects safely. While the end product 
was commodified to an extent, there were significant 
steps in refining and different end-users that enabled 
market segmentation and differentiation. The same 
barriers do not exist in renewable energy, which is 
a strictly commodified industry selling electrons – a 
much lower capital, lower scale, and less dangerous 
industry to operate in. Small, nimble operators are able 
to identify opportunities and move quickly to scale up 
comparatively basic technologies and infrastructure. 
Even where oil and gas majors develop sophisticated 
electrification services, they are competing with original 
equipment manufacturers and engineering contractors 
with no guarantee that customers will sign PPAs with 
them, for which they will likely still need to compete 

“Renewables projects are not super 
high-tech – a lot of small-time 
developers can put up panels in a 
field and call it a solar farm. Do you 
really need a big company to do 
that?” – Engineering executive

against other renewable energy providers. Oil and 
gas companies executing a pivot into renewables may 
have to become accustomed to a more dynamic and 
competitive industry with lower margins compared to 
previous projects.

Even if big energy companies can scale effectively, 
the true margin in the Renewable Electrified Futures 
model is in leveraging scale to arbitrage power across 
geographies to compensate for intermittency and 
fluctuating prices. Three risks stand out. First, the 
inefficiencies in transporting power may outweigh the 
margin in trading energy. Second, effective local storage 
undermines the trading business model by smoothing 
intermittency and stabilising price discrepancies. Third, 
governments may restrict profit-making opportunities 
by regulating pricing in electricity markets to manage 
the impacts of a renewables-dominated grid on 
consumers.

https://www.bloomberg.com/graphics/2021-tracking-carbon-emissions-BP-hilcorp/
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“Being a first mover 
is important because 
governments will give out 
funding to first projects.”  
–  Engineering  

executive
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International capital flows 

In the absence of government action, many long-term 
investors are shifting investment priorities to include a 
significant provision for sustainability. Our data shows 
socially responsible investing is predicted to have the 
second largest impact on oil & gas over the next 15 
years, only usurped by renewables and electrification.

There are two main drivers for this shift. One is a 
business decision – investors believe that carbon 
footprints are likely to be a liability over the medium-
term and want to generate outsize returns from the 
next generation of energy industries. Picking winners is 
based on energy leadership. “Instead of competing in 
the solar panel manufacturing space in China, assume 
a leadership position in energy storage solutions in 
Australia, for example” advised one investor. Fund 
managers are likely to remain engaged in the sector to 
facilitate an “orderly energy transition”, however are 
looking to established businesses to take leadership 
positions and gain first-mover advantage.

The second driver reflects investment priorities from 
funders, which separates into four camps. First, 
institutions such as pension and superannuation funds 
are beginning to reflect the investment priorities of 
members who want to divest from carbon-intensive 
industries for moral reasons. Second, publicly traded 
fund managers risk share price impacts from activists 
highlighting carbon-intensive portfolios. Third, private 
wealth is generally less affected by public sentiment, 
driven more by returns and the impact of potential 
carbon taxation.

However as many public funds are directed towards 
new energy industries, there is still plenty of investment 
support for oil and gas. In developing nations in 
particular, the political imperative to maintain the 
pace of urbanisation and provide basic power services 
to citizens may outweigh long-term environmental 
considerations and are less exposed to losses given 
taxpayer-backing. State-owned companies such as Saudi 
Aramco or Gazprom already dominate the production 
landscape in many major energy jurisdictions – this 
could continue to concentrate as other investors exit the 
industry.

“Nation-building projects can access 
better funding for more projects.”  
– Oil and gas executive

“National companies have an 
agenda to develop national 
reserves and their country’s 
economy. They have been very 
quiet about decarbonisation and 
aren’t focusing on it – the same 
pressure just isn’t there.”  
– Engineering executive

None of the four pathways outlined in this report 
are mutually exclusive, nor are they fixed. The best 
approach for operators is likely to include a number of 
bets across different pathway options, with the ability 
to pivot as the future becomes clearer. In addition to the 
internal context of these companies, a number of major 
external drivers are likely to decide which pathways are 
preferred. In particular, international capital flows, and 
geopolitics are all likely to define what energy we will 
use to power humanity over the coming decades. 

Major factors impacting 
the strategic pathways:

Fourth, sovereign wealth and government investment 
resembles member funds, publicly traded funds, and 
private wealth. Political pressure has shifted some 
sovereign wealth funds and governments to direct 
more investment away from fossil fuels into new 
energy industries. The Norwegian Sovereign Wealth 
fund is looking to divest from oil and gas in favour of 
new energy industries, despite developing that wealth 
through decades of oil and gas exports. Other major oil 
and gas exporters such as Australia, Saudi Arabia and 
the US are using public investment to back new energy 
opportunities, from CCUS to hydrogen to energy storage.
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Geopolitics

The final factor that often gets missed in amongst 
excited debate regarding technological efficacy is the 
underlying regulatory regimes that unlock development 
of new industries. The natural endowments of different 
countries lend themselves to different policies as 
the availability of renewable energy sources and 
international trade links feature heavily in political 
approaches to energy transition plans. Conflict between 
Russia and Ukraine is a clear example of how energy 
in inextricably intertwined with politics, with the Nord 
Stream 2 pipeline being suspended and the US banning 
imports of Russian hydrocarbons. Japan is doubling 
down on hydrogen to reduce the transition friction 
from its existing natural gas import and distribution 
infrastructure. France remains confident in its existing 
reliance on nuclear power, while the same technology 
is deeply unpopular in neighbouring Germany and 
is scrambling to reduce reliance on Russian gas. The 
Australian government sees hydrogen as a natural 
pivot point for its sizeable oil and gas industry and is 
investing significant sums to appease their concerns 
for the long-term. China is betting that it can lead the 
global renewable energy industry with strong positions 
in rare earth minerals, generation technology and EVs. 
Canada faces limited renewable energy endowment 
(notwithstanding substantial hydropower opportunity), 
investing significantly in modular nuclear options.

“Legislative frameworks are  
quite key for companies to set  
up new ideas.”  
– Oil and gas executive

As with any form of politics, perception matters.3 One 
policy lever that many governments are reticent to 
pull is carbon pricing . Senior executives consistently 
tell us that the direct financial incentive of a tax would 
fundamentally change the value calculus of large 
emitters and oil and gas suppliers. Many businesses are 
now including expectations around carbon pricing in 
their modelling for large capital investment decisions to 
both encourage designs to be greener but also to avoid 
large friction costs if carbon pricing is enacted.

“The ultimate impact of carbon 
pricing is arbitrage – do you pay  
the tax or pay someone to take  
care of the problem for you.”  
– Oil and gas executive

Instead, tax credit policies seem to be the major 
policy lever of governments worldwide. In mid-2022, 
the US Congress passed the Inflation Reduction Act 
extending tax credits on a per tonne basis to effective 
CCS and Direct Air Capture projects, as well as credits 
for continued electric vehicle production and energy 
efficiency programs.

Another politically sensitive topic is nuclear power. 
For some countries (like Australia) the penetration of 
renewable energy sources and lack of scaled energy 
demand make the case for nuclear less pressing. 
However, the unpopularity of nuclear power in many 
regions appears to limit government capability to invest 
in the technology as a source of large-scale power in 
regions unendowed with cheap, scalable renewable 
power. That hasn’t stopped the likes of Chevron, Eni 
and Equinor from investing in the technology. If other 
decarbonisation technologies prove to be unviable, 
there may be a switch in thinking, and concurrently an 
opportunity for today’s energy companies.

While regulatory regimes will ultimately accelerate and 
hinder the development of new technologies, they may 
be a source of strength for current energy companies 
looking to develop new business model opportunities. 
Thousands of start-ups chasing technological rabbit-
holes get lost in the noise whereas established energy 
companies can work collaboratively with government 
to develop joint roadmaps for decarbonisation at a 
regional and national level. Some options include 
public-private investment in new energy projects, 
accelerating the development of safety guidelines for 
new fuels and integration of piloting technologies into 
national and regional grids.

3. Some cynical industry insiders advocate for carbon pricing precisely because 
they know it is less likely to be legislated, thus fulfilling twin goals of appearing 
to support decarbonisation and minimising impact on their business.
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“The domestic market in some countries is 
too small to justify significant investment 

– either they need to export or develop 
government-driven demand.”  

– Oil and gas executive

Government intervention

Question:  Where can government best intervene to support 
innovation in oil & gas?

(Respondents given 2 answers)

Policy and regulation

Tax policy 
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Technology roadmap 

Venture capital and commercialisation 

Research 

Skills 

Piloting sites
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Many existing companies may not survive the 
existential threat of global decarbonisation 
and climate change. The global energy system 
may shift away from fossil fuels faster than 
anticipated, leaving existing operators high 
and dry. The renewables market is saturated 
with existing players and presents radically 
different requirements compared to oil and gas 
extraction and transportation. Hydrogen could 
match existing engineering capabilities and 
legacy infrastructure with new energy generation 
methods, yet is in a race with other storage and 
fuel mechanisms to prove economic viability at 
scale. CCUS represents the least disruption for 
existing methods yet is a mature idea without 
mature technology. None of these options are 
easy, all will require significant, bold investments 
matched with remarkable innovation leadership. 

Conclusion

Those that succeed in the face of such 
adversity will ultimately write their legacies 
in the annals of corporate history.
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Data snapshots
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Innovation focus

Question:  Where in the value chain are you innovation efforts 
primarily focuses today?

(Respondents given 3 answers)
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The current focus for oil and gas companies is firmly 
on the future – considering which products will be 
competitive in future energy markets rather than simply 
focusing on growing the business as usual. Innovation 
in energy (53%), data (52%) and business models (49%) 
are the top three priorities for oil and gas companies, 
followed by people (32%), who are fundamental in 
driving that change. Global energy markets become 
more complex as they become impacted by country-
based environmental policies and data will be critical 
in understanding the energy transitions on market 
opportunities and strategy. Oil and gas companies 
are investing in market intelligence and operational 
knowledge to equip their businesses for a more volatile 
and complex market environment.

“Big companies have 
legacy assets – they  
can’t act contrarian.”  
–  Engineering  

executive
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The long-term strategic future for oil and gas companies is more vital 
than ever. However, our survey also uncovered interesting innovation 
focus areas in the shorter term that have important implications for 
the nearer term future of major operating businesses.
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(Respondents given 3 answers)

Decommissioning by sector

Question:  Which areas would lead to greatest improvement in 
decommissioning?

Operator
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Asset removal techniques
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A big question the industry is asking itself is how to 
effectively manage the assets it currently has as it goes 
through this transitional phase. For operators and 
services, asset repurposing, asset removal techniques 
and government policy are the three areas that would 
lead to the greatest improvement in decommissioning. 
Repurposing provides the industry the chance to align 
existing assets with a low carbon future, as well as 
potentially create a new revenue stream. Studies are 
already being undertaken to determine the feasibility 
of using pre-existing gas pipelines to transport green 
hydrogen33 and reforms in the national gas regulatory 
framework are being proposed to facilitate innovative 
solutions around hydrogen blends to allow for asset 

repurposing. There are challenges more broadly 
with repurposing, in particular around logistical 
costs and being fit for purpose, therefore, continued 
reform of government policies is required to enable 
this transition. Asset removal also poses challenges, 
especially when it comes to ageing assets and 
decommissioning costs. It is estimated more than 
$50 billion of decommissioning work is required 
on Australia’s offshore oil and gas infrastructure 34. 
Ageing infrastructure results in safety concerns and 
environmental considerations when it comes to 
hydrocarbon leakages. Managing the legacy of the 
industry may prove just as complex as developing the 
assets in the first place.

https://www.apa.com.au/news/media-statements/2022/australias-first-potential-conversion-of-a-gas-transmission-pipeline-to-pure-hydrogen-a-step-closer/
https://www.nera.org.au/CODA
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Collaboration by sector

Question:  Which industries offer the most collaboration 
potential for your business?

(Respondents given 3 answers)
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Innovation often comes from the outside, adapting 
success from other industries in a new context. Oil 
and gas companies are no different, with operators 
looking to collaborate with transport, construction, and 
chemicals companies (all 51%) in particular  to unlock 
new opportunities for their businesses. All three form a 
key component of the oil and gas value chain, suggesting 
that operators are looking closely to their own service 
providers to improve their business. Service companies 
on the other hand are looking at different target 

industries for their own services, arbitraging capability 
across a number of complex, heavy capital and safety-
focused industries such as mining (64%), chemicals 
(59%) and manufacturing (39%) industries. Interestingly, 
the water industry ranks low for both operator and 
service companies, although greater collaboration is 
likely in the future for operators investing in new fuel 
pathways.
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Innovation value by sector

Question:  What are your company’s main sources of value 
from innovation?
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Operating and capital costs are always at the forefront 
of strategic decision making for operators, and this 
is reflected in our data as the top two main sources 
of innovation value for operating companies. New 
opportunities rank third (47%), reflective of the current 

environment and how much operators are investing in 
new technologies and approaches. Services companies 
rank new opportunities as their main source of value, 
indicative of their approach to seeking cross industry 
options for growth.
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