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As part of the preparations for a new national technology strategy for the Norwegian petroleum sector,
0G21 has conducted an analysis of external factors that could influence direction, organization and
contents of the strategy.

The on-going Covid-19 pandemic has had devastating short term impact on oil demand. It has led to
severe spending cuts and postponement of oil and gas projects all over the globe, including on the
NCS. As a result, we expect a dramatic reduction in activity in the Norwegian petroleum industry until
2022.

How the Covid-19 crisis will play out in the longer term is uncertain: some believe it could cause a
lasting and significant dent in the oil demand and accelerate the de-carbonization of the energy mix.
Another view is that the fundamentals of oil demand to a large extent will not change i most of the
observed reduction in oil demand is primarily linked to reduced car driving, which is likely to return to
pre-Covid-19 levels after restrictions are lifted and economy picks up again. When and whether
aviation will to return to pre-crisis levels, is more uncertain, but aviation represents a much smaller part
of the global oil demand than light vehicles.

The global storage capacity is likely to be filled up by May/June. High storage volumes are expected to
depress oil prices for a while after demand has picked up, but the global storage capacity is relatively
limited compared to the global oil demand (less than 20 days global consumption).

It is possible that the oil market, in the wake of the Covid-19 pandemic and the severe investment cuts
that have been announced, will see a dramatic oil price up-cycle. Oil companies on the NCS and the
Norwegian government will, if this plays out, be able to harvest a short-term windfall, but the longer
term industry success will be dependent upon its ability to maintain capacity and competence
throughout the down-cycle.
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The oil market is cyclical by nature with a time lag from investment signal to production response. Shale oil has
changed the oil market dynamics by its short production response time to market signals. This leads to shorter
price cycles. At some irregular intervals demand and supply shocks occur caused by large scale factors such as
economy set-backs, technology break-through or conflicts. Profitability in a cyclical industry require economical
robustness and a long term perspective.

Some large external factors make the long term oil demand and oil price look uncertain:
Alncreased global conflict level, trade wars and protectionism threaten the underlying growth
AUrbanization and climate change awareness may lead to a change in mobility services
AA scale-up of renewables combined with improved battery technology could severely dent the demand for oil
in the transport sector (currently representing half of global oil demand)

Since production naturally declines from producing fields, the petroleum industry needs continued and high
investments, even in low-demand scenarios. For International Oil Companies (IOCs), attracting such
investments could become challenging: The share holder returns from the oil and gas sector has been poor as
compared to other sectors over the last 6 years, and institutional investors are becoming increasingly concerned
about the industryodés carbon footprint. In addition
require faster returns than earlier to reduce their climate risk exposure.

Concerned institutional investors have a potential/l
impact on total emissions from the O&G industry unless global policies are put in place and adhered to. IOCs,
which institutional investors can influence directly, stand for only 15% of the global oil production. National Oil
Companies (NOCs) , owned by Governments, produce th
reducing emissions. Furthermore, Government backed NOCs often have wider strategic perspectives than pure
economic returns, including political clout and society stability.

Gas markets are largely regional, constrained by costly transportation over long distances. Gas demand in the
European market looks bright in the short-term, but weak in the longer term if the European Green Deal should
be implemented in its current form.
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Large parts of the Norwegian Continental Shelf (NCS) are maturing. Still, less than half of the estimated resources
have so far been produced. The NCS is currently highly competitive in the global market with low lifting costs and low
CO2-emissions per barrel.

The oil and gas sector has strong support in the Norwegian population today, but concerns for climate change are
increasing. Delivering on the Konkraft roadmap, which aims at cutting CO2-emissions by 40% by 2030 and to near-
zero by 2050, could therefore prove very important for continued public support. The Konkraft goals are challenging
not only from an emissions perspective, but also because costs simultaneously would need to be kept at bay to

A1 Norway resources maintain the NCS competitiveness.
. & opportunities The analysis of external factors suggests a future with price volatility and market uncertainties. We believe the future

attractiveness and competitiveness of the Norwegian petroleum sector is dependent upon:

# o A Robustness to fluctuations in oil and gas prices with potentially lower average prices than historically.
OG21 implications A World class safety and environmental performance to maintain social acceptance and attract investments i low

CO2-emissions both in production and throughout petroleum value chains.
A Shorter lead-times to attract investments.

The national technology strategy for the oil and gas sector, the OG21 strategy, needs to support this. That means (to
be further detailed in the new OG21 strategy):
A Cost-reducing technologies within all disciplines.
A Improved sub-surface understanding to: reduce costs and risks of smaller fields/targets; better well placement;
cumresraaresr D ()3 () drain reservoirs more cost- gnd energy efficient. .
2050 Technology to reduce lead tlmes and accel_era_te production. - : :
Technology to reduce operational GHG emissions as well as emissions throughout oil and gas value chains.
Technology to reduce safety risks and environmental risks.
Digitalization as an enabler for lower costs, lower emissions and improved efficiency.
Balance short term and long term technology needs.
The sectorods attractiveness for R&D in a regional a
The sectorbés capabilities to implement and scal e teq
The sectorés ability to attract new talent and devel
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1. PURPOSE: UNDERSTAND EXTERNAL FACTORS WHICH NEED TO BE
CONSIDERED IN THE NEW OG21-STRATEGY

Purpose defined in OG21 business plan for 2020: Understand external factors
that OG21 needs to consider in the development of the new OG21 strategy, which
is planned for 2021.

Key questions:
Which external factors and forces influence the role of oil and gas in the
near- and long-term energy mix?
What is the potential impact on Norwegian petroleum sector activity and
competitiveness?
How is technology affected by external factors and how could technology
contribute to maintain the competitiveness of the Norwegian petroleum
sector?

External factors

Potential
industry impact

Resources:
A Steering committee: The 0G21-board
A Project team: Gunnar Lille, Espen Forsberg Holmstram, Christina

Potential impact
on technology
needs

Johansen, Ole Eeg, Jan Roger Berg, Kjetil Skaugset
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2. METHODOLOGY i EXTERNAL FACTORS IDENTIFIED 3 WAYS
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3. OIL AND GAS FUNDAMENTALS
INDUSTRY AMBITIONS AND TARGETS
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The oil industry in Norway have put forward very challenging
CO2-emission reductions goals: 40% reduction by 2030, and
near zero in 2050 (Konkraft, 2020).

The whole industry is behind this: labour organizations as well
as industry organizations for oil companies, ship owners and
suppliers.

The recent agreement in the Parliament on temporary tax
adjustments further strengthens the climate ambitions - it calls
for a plan to reduce CO2-emissions by 50% by 2030 as
compared to the 2005-level.

Simultaneously as CO2-emissions are to be cut, efforts to
improve efficiency and reduce costs need to continue in order
to maintain the competitiveness of the NCS.

Technology will have to play a vital role to solve this dual
challenge, both short term by efficiently implementing
technologies at high readiness levels and long term through
research and development of new technologies.




3. OIL AND GAS FUNDAMENTALS
HISTORICAL OIL PRICE, DEMAND AND SUPPLY SHOCKS

WTI, USD/bbl, inflation adjusted
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Historically, oil prices have fluctuated,
influenced by global economy, conflicts,
geopolitics and technology. Historical
future prices suggest that fluctuations are
inherently difficult to predict.

The recent oil price collapse was
unprecedented, caused by a historical
large reduction in oil demand and
simultaneously increased production.

The oil price had already by June 2020
recovered to around 40%$/bbl. How long it
will take before the oil price fully
recovers, depends on several factors,

e.g.:

A Virus spread and public health
response
A Knock-on economic effects and

economic policy response

History suggests that the oil price also
this time eventually will regain to levels
that balance long term demand with
supply. Compared to earlier price spikes,
the market this time has considerable
spare capacity that may be released
when demand picks up. A dramatic up-
cycle can however not be ruled out as a
result of the significant Covid-19
investment cuts.
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3. OIL AND GAS FUNDAMENTALS

Continue to monitor situation

THE COVID-19 PANDEMIC IMPACT ON GLOBAL AND NATIONAL ECONOMY

World GDP quarterly (IMF, 2020)

(2019:Q1 = 100; dashed lines indicate estimates from January 2020
World Economic Outlook Update)
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The International Monetary Fund released their World Economic Outlook mid-April with estimates on
the Covid-19 impacts on global economy and growth. The base estimate shows a global GDP decline
of 3% in 2020 (down 6.3% from the pre-Covid-19 prognosis for 2020), before a 5.8% global GDP
growth in 2021. The estimate is based on the assumption that the pandemic will fade out by the end of
2020, but there is a significant downside risk that the pandemic may last longer causing the recession
to continue throughout 2021 and possibly even further. This view is shared by several others, e.qg.
McKinsey in partnership with Oxford Economics (McKinsey, 2020).

The IMF base estimate for Norway is a 6.3% contraction in 2020, before the economy starts recovering
with a 2.9% growth in 2021. IMF expects the unemployment rate in Norway to grow from 3.7% in 2019
to 13% in 2020 as a result of the pandemic.

SSBb&ds esti mate t hat GDF5.5% im2020mbefere iltceasiwgpby 4.7%0iinl 2021.b e
Norway will however not fully recover at least until 2023, according to SSB (2020).

GDP growth generally leads to higher demand both for transportation services and for goods made
from petroleum. Around half of the oil is used for transportation, and the other half is used for
petrochemicals, other industries, heating etc. In normal circumstances a GDP contraction of 3% would
result in a decreased oil demand of 1-2% percent. However, in April oil demand decreased by near
30% due to reduced transportation by road, air and sea.

In the medium to long term we would expect a GDP contraction to cause a corresponding reduction in
demand for goods made from petroleum. How the impact on oil demand for transportation will play out
after covid-19-restrictions are lifted, remains to be seen. For instance, data from TomTom indicate that
the traffic in the Guangzhou province in China, where restrictions were lifted in April, by early May had
increased to higher levels than pre-Covid-19. This is probably caused by contagion fear related to
public transportation.



3. OIL AND GAS FUNDAMENTALS
THE COVID-19 PANDEMIC DEMAND SHOCK

Global oil demand impact analysis Covid-19, levels and changes vs. pre-virus estimates
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Continue to monitor situation

McKinsey estimates on likely recovery to pre-crisis GDP growth, range
from typically Q4 2020 to Q1 2023 or beyond, depending on how well
countries and the international community respond to the virus spread
and the economic knock-on effects (McKinsey, 2020).

The lockdown measures adopted by many countries from early March
onwards, have had immediate effects on the global oil demand, down by
nearly 30% in April. McKinsey (2020), Rystad Energy (2020) and IEA
(2020), all estimate that global demand will still lag the normal by 3-5%
in Q4 2020, given that effective measures to prevent virus spread are in
place. If more virus spread waves should occur, due to restrictions lifted
too early or measures on social distancing, isolation and quarantining not
being adhered to, the demand recovery will be more sluggish.

Global storage capacity, approximately 1.6 billion bbl according to IHS
Markit, is rapidly filling up and could reach maximum capacity before
June. This puts a further downward pressure on the oil price in the short
term. It also has the effect that even if demand should largely recover by
the end of the year, the oil price is likely to be low for longer.

Whether the crisis would cause fundamental changes to oil demand as a
result of e.g. changes in consumer behavior like remote work and
reduced travel and changes in value chains to reduce global
dependency, remains to be seen.

Implications for Norway and the NCS: Be prepared for high oil price
volatility and low oil prices .




3. OIL AND GAS FUNDAMENTALS Continue to monitor situation
THE COVID-19 PANDEMIC CURBS E&P INVESTMENTS

E&P companies are in a better shape now than the last downturn 2014-18 to cope

with low oil prices. According to Rystad Energy (2020), the total free cash flow from
Supply Segmont Curnt frecas public E&P companies, would be positive this year even with an average oil price of
.G;Z:mdae.,wa.e, _ 20%/bbl. Still, Rystad Energy expects upstream spending may fall 20% in 2020 as
o et compared to pre-crisis estimates. The estimate is based on an oil price scenario of

O sands 5% $34 per barrel in 2020 and $44 per barrel in 2021.

@ Other onshore

The outlook for low oil prices puts indebted US shale producers with maturing debt

T eatimation and interest payments in a difficult position. The sharpest decrease in activities and
investments is thus expected in the US market. Steep reductions in contracted
onshore oil rigs as well as in fracking operations, are already observed, and the first
example of bankruptcies of debt exposed oil companies was reported as early as
April 13t, when Whiting Petroleum filed for bankruptcy protection.

The activity drop in the Norwegian petroleum sector could be significant. Rystad

Energy estimates a reduced investment level in 2022 of 38-49% compared to the

2019 level (Sysla, 2019) Some examples of NCS impacts already announced:

A NPD expects postponement of 20% of NCS exploration wells planned for 2020.
Equinor: 3 billion USD cost cut plan for 2020 i highlights exploration cuts and
postponing US onshore activities.

2010 2011 2012 2013 2014 2015 2016 2017 2018 2019 2022 2021 A
A AkerBP: 20% cuts capex, exploration and opex. Non-sanctioned projects
A

orecast

Source: Rystad Energy

postponed.
— : — Aker Solution: Expects at least 20% revenue drop in 2020; 400 employees
«The cure for low oil prices is low oil prices». furloughed April 1; notice of furlough sent 6000 employees April 1.

Saying in the oil industry. Unknown origin. : :
The Covid-19 responses may cause under-investments to meet longer term demand

and lay the ground for a new up-cycle. Investment cuts may also have negative long
term impacts resulting from reduced industry capacity and talent attractiveness.

Implications for Norway and the NCS: Be prepared for oil price volatility, the risk of
loosing talent and reduced capacity in the supplier chains.
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3. OIL AND GAS FUNDAMENTALS
OIL IS USED FOR A VARIETY OF PURPOSES
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Oil derived fuels for light and heavy vehicles combined stood for 40% of
the oil demand in 2017, whereas fuel for even heavier transportation
means (aviation and shipping) stood for 12% of the demand. Nearly half
R thq OEUR) ks usqq for ginerpLiPpses hiap tansporgligng 1y g
IEA expected (pre-Covid-19) in the New Policies Scenario that oil
demand for transportation purposes (as percentage of the total) would
remain at the same level towards 2040. Less of the oil would be used
for heating buildings and producing power towards 2040 in the NPS,
whereas more would be used in the petrochemical sector (IEA, 2019a).

Historical demand shocks show that oil price is highly sensitive to
reduced demand, at least in the short term. Demand shocks in the past
have been caused by financial crises, and now lately the Covid-19
pandemic. Such demand shocks must be expected also in the future,
causing volatility in oil prices.

Significant and lasting demand reductions could however also be
caused by technological shifts such as faster than expected shift to
renewables, electrical vehicles, autonomous vehicles, changed working
habits requiring less travel, and the urbanization trend which also would
result in less travel.

Implications for Norway and the NCS: Be prepared for oil price
fluctuations and more intense competition for oil market shares.




3. OIL AND GAS FUNDAMENTALS
GLOBAL OIL PRODUCTION

World Oil Production (2018)
95,153 thousand barrels/day

MIDDLE EAST | o) EUROPE
33% —a 4%

ASIA - PACIFIC
8%

AFRICA
9%

CENTRAL SOUTH
AMERICA
9%

RUSSIA and C. ASIA

— 15%

NORTH AMERICA L -
22% ‘

PAGE 147 DATE: JUNE 29, 2020

Global oil production in 2018 was 95 million bbl/day. OPEC-countries
produced 42% of this. OPEC+Russia produced 54%.

Three oil producing countries are by far bigger than others: US (16%), Saudi-
Arabia (13%) and Russia (12%), (ENI, 2019)

The recent production conflict between Saudi-Arabia and Russia, appears at
first sight irrational as both Russia and Saudi-Arabia are dependent upon high
oil revenues to balance state budgets. However, larger low-cost producers
may seek volatility to squeeze marginal producers out of market and also
reduce production costs, and thus prepare the ground for higher windfall
when prices rice again (Halff, 2020). The conflict can in this perspective be
understood as an attempt from Russia and Saudi-Arabia to demonstrate
market power and tame US and US shale producers.

An agreement to cut OPEC+ production by 9.7 million bbls/d in May and June
was reached on April 12. It does not include any US cuts; the US production
is completely market driven and any US production cuts would be a result of
decisions made by industry rather than by federal or state government. In
fact, the non-OPEC production cuts from mid-March to June seem to

approach 4 million whi c h -19h ¢

mm bpd, and Canada -1.4 mmbpd).

bpd, of

Even though the agreement demonstrates the US diplomatic sway over
Saudia Arabia and Russia, it also reflects that the US is vulnerable to oil price
fluctuati ons and tshuatf itchi ee naccyhdi e we do i
independent of OPEC+ or the global economy and markets.



3. OIL AND GAS FUNDAMENTALS
OIL DEMAND SCENARIOS AND NEED FOR INVESTMENTS
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After the Covid-19 crisis, a likely scenario is that oil demand will return to near pre-crisis
levels. McKinsey and Rystad Energy both estimate that demand will have nearly fully
recovered by the end of 2020, but with depressed oil prices possibly lasting longer due to
the oil stockpiling.

However, another scenario of fundamentally reduced oil demand, especially for
transportation, is also possible: Digital platforms/connectivity have proven efficient during
the Covid-19 and people and enterprises may want to continue to work remotely, reducing
the need for commuting to work and the need for business trips.

Oil demand in the even longer term is dependent upon how successful the world is at
curbing CO2-emissions and switching to renewables. The two IEA forecasts NPS and
SDS, of which the SDS meets the 2 degrees target, are shown in the upper graph
together with the decline curve of the currently producing oil fields (IEA 2019a).

The lower graph shows that the global energy sector will need to see a massive ramp-up
of investments into renewables and electricity systems if the 2 degrees target of the Paris
agreement is to be met (IEA 2019b).

Simultaneously, investments in O&G projects would have to be kept almost at the same
levels as of 2018 to meet the global O&G demand, even in the 2 degrees scenario. The
reason is that declining O&G production will need to be replaced by new projects. Without
further investments, the supply gap would be 30-50 mmboe/d in 2040, depending on the
scenario Attracting such investments could be challenging, especially for IOCs. Returns in
the O&G sector were already poor prior to the Covid-19 crisis: Energy had the lowest
return of all sectors in the S&P 500 index in four of the six past years (includes ~30 largest
US oil companies and oil service companies), (Economist, 2020).

Implications for Norway and the NCS: Need to maintain attractiveness to investors by
offering high and fast returns and low CO2-emissions.







