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The Global CCS Institute connects parties around the world
to solve problems, address issues and learn from each
other to accelerate the deployment of CCS projects.

1.1 Drive knowledge transfer

1.2 Build on our world-leading CCS
knowledge base

1.3 Optimise global collaboration and
dissemination of high quality
information

J
5

Authoritative
knowledge
sharing

OUR MISSION

To accelerate the Z

development, inflflaeﬁagla :sleice

demonstration and and advocacy

deployment of CCS q} =
9

globally

2.1 Improve public awareness
and understanding of CCS

2.2 Position CCS as a key
low—carbon technology

& 2.3 Equip Members to make
better informed decisions

3.1 Help develop supportive
Create favourable policies, standards and frameworks
conditions

to implement

3.2 Encourage collaboration on
business cases

3.3 Develop enabling capabilities



[‘] WHAT CAPACITY MIGHT NEED TO BE DEVELOPED?

General understanding of CCS and its role
Regulatory and legal frameworks
Technical expertise

Financial mechanism

Commercial models

Building public awareness & engagement



The capacity assessment process has six steps designed
to identify pathways to facilitate CCS

Determine where Mexico is on Identify the key gaps at the C Yetermine the actions required to
CCS Development Lifecycle current point in the lifecycle move along the lifecycle

1 2 3 4 :
- " Create Enabling
: Put CCS on Policy Create Enabling : Multiple Large Scale
'S¢ 7pe Opportunity r Agend r ) Environment for CCS Project Delivery Cesprojects Q Environment for CCS

¢
4 + CCSfor PETRONAS' [dentiy ha;("te?‘ﬁ; e Recognise societal value of CCS |  Identification of Key Stakeholders
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~Highlighted ofishore ~~ + Some businesg — PETRONAS has through initalinvestigation Conductastudy it the \dentfy the value of CCS to « Ientiy key sakehalders
f : nial forthe country society, o for
-Provided a societal value  of CCS o felds (a potenial pote 1 Cety, especially priority groups
V]’ﬁ":;f:f: casayor CCS 1 storage ste) for CCS, including emission reduction, and capacity buiding
¥ ~Idengfied and engaged ! - Graduates from — identifying: also including:: BRI
with fost stakeholders 1 PETRONAS and TNB + High level source-sink
 This cafaciy assessment 1 Universtes with + CoallGas use in electricty « Enhanced Oi Recovery. matching to identiy target
vl iderkiy capaciy uicing 1 applcable skils Development - generaiion industy regions and companies
target skkeholders \ ~ Technica providrs with Description < Coal gas resources
mk: e ool i speris] : « Industrial emiters of CO,
K iz pAimi P e ing = | | + Impact of CCS on high
storagepotentl ol CCS needs fygon  engagement for CCS projecs that implemented in Malaysia, ot et : °
. Bt mdersandegof | and iy | . o ! Seismic actviy enitting industries
CCS vajue proposiion siakeholders denable  base for CCS investigation create mulipe farge scale §
Vinat needs assessment agpinst + Development o financial projects + Storage options + Impact on jobs and
tobe donein 1 other emissiong Support mechanisms, (reservoirs, aquifers) export revenes
Malaysia 1 reducton sitggles  supported by funding
1 | anangements « Transport distance « Energy security
| + Establishment o an Otk custamers
| ! ntegrated CCS policy and
| regy eory ek O Development actvty not commenced +—— . Development acivity completed lobe o

Identify how those capacities
could be developed

Potential Work Program Activities
Aclear understanding of CCS and abilty | » Dislogue with Minstry of Natural Resources and Environment
1 aticulate how CCS can benefitthe fegarding incorparating CCS into Roadmap
counlry, bath interms of contributing to the + Provision of any information to faciltate this as necessary
4D% emission reduction target, but also by (e.g. documents or information sessions)

Identify the capacities required to
take specific actions

Action Reference: Stage 1, element 2, action 1
Create Enabiit
Envitonment for enify value o Country Central Government + Aclear understanding of CCS and abilty
o articulate how CCS can beneit the:
country, both in terms of contributing to promoting CCS 3¢ being key to
the 40% emission reduction target, but ‘Sustainable Industry’ - L& tisan
also by promoting CCS 25 being key o oot TR  copartanttechnology for the cement sector| « CCS Fact Sheet for Malaysis, highighting key messages in eltion
PR (5 ey CO2 tensive activity] 1o Econamic, Environment and Energy Security impact

) oy’ o
T ‘Sustainable Industry’ - i.e. itis an Government  [EKER R bl snswerand justify the mpsctof
° important technology for the cement CCS in terms of its Economic,
E secor (a very CO2 intensive aciviy) 0 Environmental, and Energy Securty
5 « Abilty to answer and justify the impact of impact
£ CCS inters of its Econommic, Abiltyto commuricate valueto
0 ironmental, and i stakehalders and amethod for engaging
Environmental, and Energy Security vith key NGOs (as wall as other players)
e (T2 § + Aclear understanding of CCS and which | + CCS session a part of KeTTHA Green Technology Conference in
Actons not considered given * Abilty to communicate value o policy issues it s elevant to Sep 2011
Malaysia's current position on the ‘stakeholders and a method for engaging « Knowledge of where CCS might be. * Session could include referenceta major 'uses’ of CO2

ccs! Mecy:vel(\i:ﬂn;;wezn stag with key NGOs (as well as other players)

velevant and how it impacts Malaysia in + Session could also include CCS in comparisonto other
terms of Economic,  and 0

option Energy Security issues
Knowledge of how CCS compares, and fis| Also - see above
with, ther mitigation options
‘A 'working understanding of the technical | + Malaysian Govemment officials o attend Co2CRC Schoolin
challenges and functionalty of the CCS | Australa from

value chan * KaTTHA

Abiltyto contribute o the develapment of + Ministry of National Resources & Ernvironment

CCS legislation + Deparment of Geoscience

Understanding of the administrative + TN & PETRONAS (to buld industry expettise)
functions required for CCS, including
assessing potential breeches of legislation | + CCS Stuty touro vist demonstraton sties

Central
Financies Government
Actons that have
already been undertaken a
o e eyt 2 Action Reference: Stage 2, element 3, action 1
Central Goverment + Aclear understanding (knowledie) of
CCS and the policy issues CCS is
relevant to
B - Knowiedge of how CCS impacts Malaysia o
in terms of Economic, Environmental, and a Government
Energy Security issues:
: + Knowedge of how CCS compares, and
organisatior fits with, other mitigation options

Publicand Media

Action

Stake st

activities

Stakeholder

+ Malaysia engagement in IEA Reguiators Network

Links to Seoping Study Recommendation

Timeline:




[] CCS DEVELOPMENT LIFECYCLE

Multiple Large Scale
CCS Projects

Project Delivery
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‘ Stakeholder Assessment

- -GCS Development Lifecycle _ _
2 — _ 4

Stakeholders . Put CCS on Policy Create Enabling : :
2ssess Scope Opportunity Ix Agenda Q Environment for CCS r } Project Delivery
Mexico as V A X

between 2
and 4

Identify Basic CCS
Technical
Potential

Recognise CCS
Value Proposition
Identify Key
Stakeholders
Raise Govt &
industry
awareness of CCS
Stimulate debate
Investigate CCS
as a policy option
Build CCS
expertise

Establish funding

& financial
incentives
Develop policy &
regulatory
environment
Build public
engagement
expertise
Engage Public
Evaluate
Execute

Communicate first

project success
Sustain interest
Create
environment for
further projects

Mexico has setupaCCS ~ + Some fpovernmentand « There is some existing * Existing EOR demonstration
Working Group of key industry stakeholders technical expertise that will be prn!jects at Ogarrio Field.
stakeholders which is chaired are aware of CCS relevant to CCS projects « Prbposed Tuxpan CCS
by SENER ¢+ CCSincluded in some ¢ Existing “Hydrocarbons” and  prdject
+ An atlas of CCS is being climatd change policy “Sustainability” fund |
What we see  prepared on a basin level statemknts I
In Mexico . sjgnificant work has been | I
done by different |
stakeholders to understand I I
the location of CO, emitters I
and storage options : |
* Synthesis of information from « Raise fwareness attop * Development of CCS human De\/elopment of proposals ¢ There are no projects
different stakeholders level oi Government resources (pet. and geo. for'CCS projects that implemented in Mexico,
+ CCS mitigation potential + CCS af a mitigation engineering; CCS legal prdgress beyond initial giving no momentum to
understood option for national GHG ~ framework; area selection and  inestigation create multiple large scale
What needs « Develop geological storage  inventdry is not readily ~ screening etc) | projects
to be donein  potential for regional and recogrised + Development of financial I
Mexico local levels + Engagpment of non oil  support mechanisms or I
* More work can be done to and gap sectors is adaptation of existing ones
match CO, emitters to requireld (e.g. cement) + Development of legal I
storage options and framework |
understand transportation I + Engagement of public to |
challenges I educate about CCS |



Work has been done to scope the CCS opportunity in
Mexico

@

CCS Country Development Lifecycle

Scope Opportunity

Conduct a study into the
potential for the country
for CCS, including
identifying:

» Coal/Gas use in electricity

Development generation industry

Description

* Industrial emitters of CO,
» Seismic activity

 Storage options
(reservoirs, aquifers)

e Transport distance

POO00w &

3 4

Identify the value of CCS O

to society, especially
GHG emission reduction,
and also including::

Enhanced Oil Recovery

» Coal / gas resources

Impact of CCS on high
emitting industries

Impact on jobs and
export revenues

(w (O (» &

* Energy security

O Development activity not commenced €¢——» . Development activity completed

* ldentify key stakeholders
who are priority groups for
capacity building

 High level source-sink
matching to identify target
regions and companies

®
9



At each point in the lifecycle these stakeholders can take
actions to help accelerate CCS development

Multiple Large Scale
CCS Projects

Create Enabling
Environment for CC

Put CCS on Polic

Agenda Project Delivery

Scope Opportunity r
)

Central Govt

State Govt

Local Govt

Existing facility Owners,
Project Developers
& R&D Institutes

Equipment suppliers

Skills providers

Financiers

Materials providers

Training providers

Public and Media

Offtake customers

Global CCS
organisations

Identiy basic CCS. Recognise _societal
Technical Potential g

Coordinate CC:
studies (eg. CCS
Scoping Study)

Identify value of Cc}
'

Identify impacts of
cCs on sector

Provide informatior
on available CCS.
Technologies

Outline benefits of
technology

May provide technic}
perspectives on CC

ey ey o
‘Stakeholders -
wremant
iy

Identify key

Seek to understan}
what CCS is and i
impacts

Invesitgate

Stimulate

) ccsasa
policy option

Seek informed
perspectives of CC

security issues

May provide information on impacts and suitability of
[t

echnologies

Develop. Establish
technical

expertise incentives

Explore.
international x
funding options:
Develop local *
funding
mechanism

Develop technic|
expertise as
needed for
regulatory.

activities .

May develop an
implement

Provide insights
Develop technics
expertis

May provide
materials for
taining

Build Public
Engagement

environ- ment

Explore CCS
Develop goad
practice public

engagement
regulatory. process specifi|
agencies. to developing

Engage with th €Cs policy.

broader public

Provide feedbacs

environment

May provide
materials for
training

Provide technicA
(fin) perspective

Provide

Manage

Provide
financing

Communicate first
project success.

Produce case studie
(success stories) ang
market .

environment for

Sustain interest.
e further projects

Identify areas, sites f

Incentives. project deployment

Opersteanf Provide*  (essons e

Wantain ] and key operational
project; successes to wider *
i community |

Showcase the
successes of the.
project

Implement new CC:

May communicate
success.

Consolidate knowle
for further roll out

May provide
academic
perspectives

Consolidate knowled
for further roll out

May provide insights.

Provide analys

on
uses of CQ  if able

Provide expertise and resources for local
scoping study of CCS

Assistin the Help articulate whi
identification of key| cesisand its
stakeholders impacts

May provide input to CCS debates ar
articulate views on its impacts on th)
community

Provide informed analysis and foru
for discussion and awareness buildi

Develop technics
understanding

Provide feedbac.

Provide
feedback

Provide community
perspective on CCS,
and its impacts

Liaise closef
w Operators

Provide
knowledge anc'
financing tools.

mechanisms.

Understand success factors. Communicate these to global

stakeholders
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loritise

o

ternational
fu 1ding options
develop local

Dsvelop technica,

Explore CCS
Policy Issues

Actions not considered given
s current position on the

Mexico’

funding

expertise as.
needed for
regulatory.
activities
expertise

Sak informed
erspe.tives of CCS

CCS lifecycle

Local Govt

Central Govt
State Govt
Existing facility
owners, project
developers and
R&D Institutes

Equipment suppliers

Help articulate what

Skills providers
Materials providers

Training providers
Public and Media

Offtake customers
Global CCS
organisations

1-2years

|

Timeline:



Linking Capacities to Actions

» A clear understanding of CCS and ability to
articulate how CCS can benefit Mexico, both
in terms of contributing to GHG reduction
targets, but also by promoting CCS as being
key to ‘Sustainable Industry’ -- i.e. it is an
important technology for the oil and gas sector
(EOR) and to the cement sector (a very CO2
intensive activity)

Ability to answer and justify the impact of CCS
in terms of its Economic, Environmental, and
Energy Security impact

* Ability to communicate value to stakeholders

Identify value of CCS to Primary:
country

Central government

Identify impacts on CCS

Existing facility owners,
on sectors

project developers and
Seek to understand what R&D institutes
CCSis and its impacts

Target Capacity



Stage in CCS Lifecycle Stage 1 and 2 Activity
Identify value of CCS to country
Identify impacts of CCS on sectors

Seek to understand what CCS is and its impacts

; Stakeholder
Action
Group:

Key stakeholders SENER, SEMARNAT, CFE, PEMEX and Ministry of Finance

While there are some good examples of work done by
different stakeholders in the working group, overall
understanding of the value of CCS to Mexico has not been
comprehensively analysed. There is a lack of understanding
within the senior levels of Government, CFE and PEMEX
about CCS. While the establishment of the CCS Working
Group is a very positive step, the group currently lacks
direction beyond the completion of the CCS Atlas

Current capacity Target Capacity

+ Commitment of a number of key stakeholders to CCS in
Mexico

: * Alead stakeholder (i.e. SENER) supportive of the initiative

CopE P . A diverse mix of skills within the CCS Working Group

Barriers to, and

opportunities for
capacity
development

Strengths

» Develop country level CCS strategy

» Half-day briefing with key Govt decision makers and
representatives from CFE and PEMEX to educate about
CCS; focusing on need for CCS economics , link to EOR,
and “CCS 101" (this could be done via a function at the
Australian Embassy)

Resources
required

Recommendations
(objectives)

Global CCS Institute
enabler involvement

development and workshop preparation and facilitation.

Capacity Development Opportunity Assessment

Example of high level ‘Action Plan’

Recognise the value of CCS and raise awareness of its
potential in Mexico with key decision makers
Central government

Existing facility owners, project developers and R&D
institutes

*A clear understanding of CCS and ability to articulate how CCS can
benefit Mexico, both in terms of contributing to GHG reduction
targets, but also by promoting CCS as being key to ‘Sustainable
Industry’ -- i.e. it is an important technology for the oil and gas sector
(EOR) and to the cement sector (a very CO2 intensive activity)

*Ability to answer and justify the impact of CCS in terms of its
Economic, Environmental, and Energy Security impact

Ability to communicate value to stakeholders

* Not all relevant stakeholders understand what CCS is

» There could be more Government support for CCS at a top level
- not everyone is convinced it's a good idea

» CCS project/s are not considered “country priority” projects
* EORis not always linked with CCS

* SENER (to project manage)

» Global CCS Institute to provide input and engage external
support (including an external party to facilitate, advise and
manage strategy development tasks / an external party to
prepare workshop materials and facilitate workshop)

Knowledge Sharing and Financial and Commercial: Leverage CCS knowledge products and provide external support to manage and advise on strategy
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WORK PROGRAM ACTIVITY 1

Capacity Development Opportunity Assessment

Stage in CCS Lifecycle Scope Opportunity Activity DETEIeD MO S E Cets

Primary
Identify value of CCS to Mexico Stakeholder Central Government
Group

Secretariat of Energy (SENER)
* CCS Working Group member organisations

* Global CCS Institute (the Institute)

+ Key Government decision makers (e.g. Energy
Minister)

Key stakeholders

Some knowledge among some government officials

on CCS

+ Some knowledge of Mexico’s physical and
economic ability to adopt CCS and CCUS as a

mitigation technology

» A clear understanding of the benefits CCS can offer in
reaching Mexico's energy goals, and it’s link to climate
change goals

+ Ability to identify the impact of CCS in terms of its

Current capacity Economic, Environmental, and Energy Security

Target Capacity

» Clear CCS plan or high level ‘roadmap’ to guide all key
stakeholders, ensure unified goals

SENER and CCS Working Group have identified a

CCS National Strategy as a priority

» Adiverse mix of skills and expertise within
government agencies Outcomes » Clearly identified recommendations and next steps

» The importance of energy security and climate

change has been identified within government

» National CCS Strategy approved by Mexican Secretary of
Energy

Capacity Development
Strengths

Develop strategy terms of reference, including
strategy timelines for stakeholder meetings, draft,

« Staff time of key stakeholders
» Meeting logistics e.g. location, agenda, invites, travel etc

reviews etc e Input into strategy as required
» Engage relevant contractor/organisation to * Funding for consultant to prepare strategy
Actions undertake work _ _ _ _ Resou_rces
» Stakeholder meetings with Mexican CCS Working required
Group

*  Supporting workshops on: Legal and Regulatory,
EOR
» Draft report and review process

Timing « January - November 2012




E] WORK PROGRAM: MALAYSIA

March 2009

One and a half-day introductory CCS workshop for government and industry stakeholders.

2010 - Finalised Jan 2011

July 2011

September 2011

July 2012

July 2012

August 2012

July 2010 & Sep 2011

3-6 Feb 2013

April 2013

March 2013

August 2013

In partnership with the Ministry of Energy, Green Technology and Water and Clinton Climate Initiative developed a
Malaysia CCS Scoping Study identifying the potential for CCS in Malaysia.

In partnership with Malaysian stakeholders undertook a capacity assessment as well as developed and finalised a
capacity development work program of nine key activities.

Co-hosted with Ministry of Energy, Green Technology and Water a CCS session at Malaysia’s Green Technology
Exhibition and Conference.

Provided advice regarding potential CCS research networks and collaborations

In partnership with CO2CRC and Ministry of Energy, Green Technology and Water facilitate the introduction of a CCS
subject in key Malaysian universities.

Institute sponsorship for one Malaysian stakeholder to attend the 34th International Geological Congress and the Carbon
Sequestration Workshop.

Institute scholarships for five Malaysian representatives to attend the CO2CRC CCS School.

SPE Applied Technology Workshop, "Carbon Control and Storage - Emphasis on Offshore Carbonate Reservoirs® — co-
chaired by Global CCS Institute, Penang, Malaysia

Malaysian Study Tour for 12 Malaysian delegates to visit Australian CCS projects

Legal and Regulatory Workshop

Second CCS Short Course as part of ‘train-the—trainer’ initiative

Professors given opportunity to give ‘practice’ presentation and receive peer-review by CO2CRC Professors
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WORK PROGRAM: MEXICO

Sep 2011 Undertook a CCS Capacity Development Assessment in partnership with Secretariat of Energy and the Mexican
CCUS Working Group.
October 2011 Development of a CCS Capacity Development Work Program.

Jan - Mar 2012

March 2012

August 2012

June 2012

June 2012

Sep 2012

11-15 Feb 2013

Aug - Nov 13

April 2013

Advice on the development of a National CCS Strategy Terms of Reference.

Presented at the International Energy Agency (IEA) and Secretariat of Energy CCS workshop.

Institute sponsorships for three Mexican stakeholders to attend the 34" International Geological Congress and the
Carbon Sequestration Workshop.

Provide high-level advice on development of basin level storage study.

Presented at Asia Pacific Economic Cooperation (APEC) workshop on storage.

University capacity development program agreed with ‘Academic Council of the Earth Sciences Schools for the
Implementation of Topics of Geological CO2 Storage’ facilitating the introduction of CCS curriculum.

Delivery of a week-long CCS technical course aimed at University Professors, lecturers and graduate students.

Series of 3, 1 hour long storage webinars as part of program with ‘Academic Council’ on the following topics:

Sub-Licence Agreement signed between Institute and two Mexican Universities for provision of educational
materials to facilitate the teaching of a CCS course, as part of ‘Academic Council’ program.




E] Resources

Resources
* Regional Profile

« Time
« Partners and Stakeholders
* Logistical and administrative arrangements
* Travel for 1 week
« Late nights
* 1 week to refine
« Seek feedback
* Implementation of specific activities

 Cost
« Travel (biggest cost)



E] The Way Forward

e “strengthen the knowledge, abilities, skills and behaviour of
individuals, groups, organisations and governments” so that they
are better readily to take advantage of the benefits of CCS when
the right conditions arise

e |terative Process

e The Global CCS Institute is willing to facilitate a capacity
development assessment process using this methodology
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