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About Capterio: we are a project developer focussing on monetising flared gas.

n— \\ Capte rio Flared gas. Captured.

{} @& capterio.com :

\ capterio We monetise flared gas to create value, reduce pollution
and improve reputations

We bring together assets, technologies and financing

We invest into on-the-ground flare monetisation
projects, powered by data and AI

Ccoa:fearz;:ct’;k;wt:r::; rrgez Capterio is a spin-out from SYSTEMIQ
2 s SYSTEMIQ

gas, create value, reduce

SYSTEMIQ aims to transform markets and business models
in the area of energy, materials and land use, and drive the

www.systemiqg.earth implementation of the Paris Agreement and the UN
Sustainable Development Goals (SDGs)

pollution, and improve

reputation.

WWW.capterio.com

Source: Capterio



http://www.capterio.com/
http://www.systemiq.earth/

Agenda

What can be done to reduce flaring?

How can we accelerate change?




Let’s start with some big nhumbers: Gas flaring is equivalent to ...

5th largest
gas "country” Afghanistan’s GDP 260 million cars

ﬁapmw' kW
142 billion cubic $20 billion per 1.2 billion CO,-
meters per year year equivalent tonnes

Source: Capterio




This discussion is strongly relevant to COP26 and its run-up

Biden’s recent 100-day climate summit shows that there is a step-change in government commitments: most of G7 members
are moving to 50% emissions cut by 2030 (and many of the G20 are making stronger commitments)

There is also a changing global mood:
— “1.5 degrees is the new 2 degrees”
— 2030 is the new 2050”

— “The markets are speaking”

— “Coal is the new asbestos”

Whilst the COP26 process is about law-making, it’s also about real-world, pragmatic solutions — need for an “honest COP”

The COP26 Presidency has 5 campaigns

ADAPTQU‘ON

& RESIENCE

Flaring has a clear role and is material, 2% of global emissions. Delivering flaring is a real-world solution to a global problem

Source: SYSTEMIQ and Capterio




Gas flaring is the largest source of supply-chain emissions
in oil and gas ...

| Oil and gas supply chain emissions

1— Point sources Diffuse—

VENTING LEAKING OPERATING END USE

Primarily CO2 CO2, some CH4

et R
- ‘m‘. i ‘P

Burning of waste CH4 Deliberate release of Accidental release of Gas used in operations Occurs when the gas
(often incompletely) CH4 at tanks, valves, CH4 at wells, to power facilities is combusted in the
at key oil and gas pumps, COmpressors pipelines, etc.) end use

processing facilities etc.
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Source: Capterio




... and most flares emit much more than just CO2 = o Cored)
ipped)

Many flares have
incomplete combustion ... ... leading to additional emissions of methane with large GHG impact

Emissions in million tonnes per year vs combustion efficiency

100% - 279
-. 454 Current assumed “Base case”,
but likely a global underestimate
s e
-_ 1 228 < Flaring is 1.2 billion tonnes CO2e in most
! likely combustion efficiency scenario

Note: Does not include emissions from liquids burn. Assumes 20-year methane GWP
Source: Capterio
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Reducing gas flaring is a key commitment of many major

countries and companies

Flaring minimisation is part of a
larger methane brief ...

... and also, 73% of the world’s producers have signed up to Zero

Routine Flaring by 2030 initiative

“bp aims for zero routine flaring in US
onshore operations by 2025"”

“"Methane leaks and flaring can and
must be tackled. And gas itself can and
must be increasingly decarbonised”

- Bob Dudley (BP), 10/2019

“Flaring is one of the biggest issues as
it's a waste and bad for the industry’s
reputation...we can do something
about it.”

- Eldar Saetre (Equinor), 9/2019

“"When you look at the future, the Achilles
heel of the gas industry is the methane
emissions, and the good news is for the
industry, this can be fixed by existing
technology, only using the best practices”

— Fatih Birol (IEA)

Source: World Bank GGFR programme; literature searches
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... but the latest data highlights that we are not “on track”

to deliver Zero Routine Flaring by 2030

Gas flaring is down, but not “"on-track” to meet
IEA sustainable development scenario...

Global gas flaring volume, BCM

150
146 148 . 145 142

-37%
required

15

2015 2020 IEA
2025
SDS

Source: World Bank; IEA; EIA; Capterio analysis

...and underlying operational performance is
worse, with flare intensity at its highest in 5 yrs

Global flaring intensity, m3 per barrel

—(2.5% —
5.1
5.0 ‘s g 5.0
2016 2017 2018 2019 2020




Our research identifies 3 “"system/market failures” underpin gas
flaring and we must address each

— Lack of reporting

Not sufficiently on the — Lack of quantification
radar (of operators and /

or the regulator)

—] Other priorities more critical

— Fiscal terms unattractive

Why does
HEL L]

Perceived to be
uneconomic

— Lack of cost-effective solutions

occur
today?

— Existing penalties ineffective

Lack of financing

Limited bandwidth / specialist capabilities

Lack of resources

Source: Capterio




Agenda

What is gas flaring and why does it happen?

How can we accelerate change?




Q Data is the starting point to solving flaring and FlareIntel helps

Root causes

Not

sufficiently 0 What is Flarelntel? A new flaretracker for the oil & g... L ~»
on the radar - & i Watch later  Share

Perceived to
be

Sign up for free
uneconomic

global access at
www.flareintel.com

>
Wi iac IS Flarelntel?

capterio

Watch on 3 Youlube

Source: Capterio Flarelntel: https://www.youtube.com/watch?v=vgT6g8Yvm1E



https://www.youtube.com/watch?v=vgT6g8Yvm1E

Root causes

Not
sufficiently

on the radar

Source: Flarelntel Pro:

)
Flarelntel

from capterio

Years selected

Region

Size

Type

Flare map

@ mapbox

country

Russian Federation

Iraq

Time series, by unit selected

1,1556 11773 1,179.1
18,479.7 18,922.2 19,4183

https://www.youtube.com/watch?v=It nH5N7euY

-]

Unit selected

Flares in rank order

c®

%HHHH%%H

Details of largest flare in the
selection

144.0
Iraq National Oil Company...

WEST QURNA

459

Sign up for free
global access at
www.flareintel.com

+ capterio

FlareIntel can:

Identify investment
opportunities

Calculate CO2
FlareIntel Pro can also:

Provide independent
view of operated
flaring

Deliver insight into
non-operated flaring

Help to monitor
operation
performance

Enable benchmarking


https://www.youtube.com/watch?v=lt_nH5N7euY

Q Policies matter — as low flaring rates in Saudi and Norway show

S| L K
Root causes  Flaring intensity varies widely ... % U
Not m3 per barrel ... but policies influence practices gil\lorway
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Source: Capterio analysis; World Bank; EIA crude oil including lease condensate production; Flarelntel




Q Many technically-proven solutions can create real value

Root causes Examples of gas flaring solutions

Not : :
sufficiently — Reinjection " EOR|Disposal | Storage = Bias for
on the radar Local technically-

operations ' . proven
] Powergen " Operations | Services solutions
Perceived to - _
be L : L = Real
uneconomic — Raw gas " Pipeline | Virtual pipeline | CNG | LNG tangible
value can
- Liquids " Condensate | LPG | GTL be created
Saleable ——  Petrochemicals = Methanol | Ammonia | Urea
product
- Products " Cement| Fertiliser | Bio services
L Other = Computing | Other

Source: Capterio




Root causes

\' capterio

Operations in

Perceived to
be
uneconomic

v cap

3

A confidenti
Egypf

Correspondil

Source: Capterio

Recovery o

\ capterio

Creating value from Recovery

of Flares in Algeria

4

A confidential proposal for

ooooooooooo

Sonatrach from Capterio UK

11t November 2019

y capterio

54% of all flaring is within
20 km of an existing gas
pipeline

Many flare gas capture
projects have intrinsically
attractive economics:

IRR 20%-60% range

Million tonnes per year
emissions reduction scale

Monetisable on carbon
markets

Creating approaches
unlock value



eThird parties can bring specialist capabilities and financing

Root causes

99

"2 years ago we would have
said 'we can do it ourselves’ -
but we didn’t. Now is the right
time for third party funding”

- IOC

Not
sufficiently
on the radar

Perceived to
be
uneconomic

“In today’s capital-constrained
world we are very interested to
find innovative commercial
structures”

Lack of

resources
- I0C

= Mismatch of “intent” and “execution capacity”
= Many flare reduction projects require “small” . .
y Proj G "We are missing business

investments and are “non-core” .
_ _ _ models to take companies and
= Industry needs innovative approaches that bring scale them”

third-party capital and resources - Pratima, OGCI CEO

Source: Capterio




Agenda

What is gas flaring and why does it happen?

What can be done to reduce flaring?




Delivering success will require at least 3 actions

Ensure
Celebrate accountability
o and scale the and delivery
wins
Show the
benefits -

economically and
environmentally

2 5 <

Source: Capterio




o The twin benefits of flare capture projects are compelling

Emissions reduction is material ... ... and tangible value creation is delivered

CO2-equivalent emissions, _
million tonnes for a 10 million scf/day flare " Attractive IRRs
¥ CH4 from flare CO2 from flare Il CO2 from coal -

= Material cost savings

1.24

= Improve health and
safety

Jobs and national
revenues create

0.19 ! _
0.2 = Improved license to
: operate
0.39 = 0.07
0.21 2 Ll L
Photo of a project = Contributions to
Current "as After flare capture delivered by our energy transition /

is" situation team in Ukraine NDCs

Source: Capterio




a By celebrating our progress we increase the “likelihood of the
exponential”
‘S NAFTOGAZ \\ capterio B

GROUP

AMzBAAGCE S RN %61% @)1 19:31

Daily flare volume (blue bars, in million scf/day) and flare temperature (red dots) Celebrating successful

flare capture projects
with independent

(i
-
5

Change in flare
temperature linked to
reservoir performance
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Executive summary

¢ Gas flaring is a major source of

Other examples in our case study paper

economic and environmental waste,

and the world is not yet “on track” to
reach zero flaring by 2030. But with

COP26 coming up (and the global focus
' ‘ P H R O S on the energy transition), the moment
‘ A for action to reduce flaring is now.
N /

E N ER G Y
EST -1971

¢ Flaring is frequently avoidable, using

< O a

Source: Capterio; Flarelntel Pro




The narrative is also increasingly about accountability and
delivery

Flaring is up since Paris ... ... and consumers are increasingly aware of their embedded emissions and
despite commitments will pay a premium for low-carbon products
Flaring, BCM per year Embedded flaring m3 per barrel
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Source: World Bank Gas Flaring Report (2021); Capterio analysis




Sign up for
free global
access at
WWW.
flareintel.com

v
Flareintel
from capterio

Explore flaring worldwide.
Select filters below. Change units
in top-right. Zoom in on map.

Years selected
2018 2019

H

Region
O Search
B Africa
W Asia & Oceania
B Central & South A...
W curasiz
B cturope
M Middle East

I North America

Flare map - Size and darkness scale to flare size

Size
B Large
B Vedium o mapbox
W smal Time series, by unit selected
country 2018 2019
Type & Russian Federation 2,113.8 2,356.2
B Non-Refinery & lIraq 1,741.0 1,756.6
B Refinery & Iran 17934 14520
- & United States 1,402.1 1,703.9
{@ s = || ® Venezuela 918.7 1,038.6
ow to guide

9 Total 149873 153802

Microsoft Power Bl
Piease submit a facilit ection fi ere if the operatorship of the asset is

Unit selected
Million tonnes CO2e/ year

Il Million cubic feet/ day (default)

Billion cubic meters/ year
$ million/ year
# Cars/ year (CO2 emissions eq...

Flares in rank order

® Offshore @ Onshore

0 100

Average volume. unit selected

Details of largest flare in
the selection

31.03°, 47.28°

Location (Lat, Lon)

111.2

Average of unit selected

Irag National Oil Company...
Flare operating company

WEST QURNA
Hydrocarbon field

459
Distance from gas pipe (km)

e

thought to be misallocated. While we have made every attempt to ensure that the information

e You can use FlareIntel to accelerate accountability now

3
Flarelntel

“Actual data on
every flare
worldwide brought
to life for every
flare, complete with
operator and
infrastructure
proximity -
incredible” — 10C

)

contained in Flarelntel has been obtained from reliable sources, Capterio is not responsible for any errors, omissions, or for the results obtained from the use of this information.

Source: Capterio; Flarelntel Pro




y capterio

We've discussed three questions today ... .... and have some clear answers

What is flaring and why does it happen? Deliberate burning of natural gas due to
market/system failures

What can be done to reduce flaring? Use data to identify investment
opportunities and track change.
Deploy proven technology with new
innovative business models

How do we mobilise change? Show the benefits, celebrate success -
and scale — and ensure accountability

Sign up for free global access
at www.flareintel.com



Your also might find our many “thought pieces” interesting to read

WWW.CAd

terio.com

Capterio insights

insi

Publication partners

1155 d % @

{3 @ capterio.com/insights/

\’ capterio

B DG 14% 0

M55 % @@ -
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Why flare capturs \\ capterio

projects make so
investments

Twelve Things The

Should Do About

Executive summary

* The ESG focus is right. Whils
investors are reducing their
fossil fuel industry, they also
mindful of the material decz
opportunities that need inve
the oil and gas industry;

* Flare gas capture projects al
most effective and attractive

decarbonisation investment

" @]

e

Source: Capterio

Flaring

Twelve things the EU sha
do about gas flaring

* The EU released its methang¢
month. This is a good act of
leadership with some clear
recommendations for the oi
industry. But the closely-reli
flaring needs an equally clez
also need an “EU Gas Flaring

The EU imports more than &
But imported gas has an av
rate 33 times higher than ra
with indiaenous production

I @]

% G 15% 8

1155 d % @ - B =Gl 14% 0

{3 @ capterio.com/insights/minii

We must minimise flaring
gas near existing pipelines

\ capterio

Executive summary

« Pipelines are one of the key solutions to
tackling flaring. Our research highlights
that 54% of the 150 BCM flared annually by
the oil and gas industry is within 20 km of a
gas pipeline, and is therefore by definition,
close to a connection to a market.

« We are aware of many situations where
pipelines have more than sufficient spare
capacity to transport nearby flared gas
profitably. The industry, therefore, needs to

I @] <

TSS9 W% @ - B ARG

{3 @ capterio.com/insigl

\' capterio

Tackling flaring:
from the North

The North Sea represents sort

class and most innovative wol
industry. Here, significant proi
gas flaring is already making ¢
towards delivering “net zero",

out as genuinely world-class.

This article was originally pub
Voice, a source of leading new
opinion for the energy industi
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T

14% & h_

JER . POEG

0 @& capterio.com/insights/ :

Risk-free, low cost and
low emission barrels:
why flaring is the oil
and gas industry's $27
billion opportunity
between the trees

\' capterio

A thought piece by Capterio. 1400 words,

reading time 7 minutes.

Cover image (courtesy of Getty and BBC)

which highlights flaring at the Nahr Bin

DRIB20% 4701912
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