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HS Markit’

Connect Login Instructions
Go to connect.ihsmarkit.com and log in with your Username and Password.

Click on ‘Forgot Password?’ to reset your password.

7)i¢ Connect [~} & Login

ZI

LOGIN
User Name

About Connect

Connecting you to a worid of information and insight Password

Connect is an online market and business intelligence plaiform enabling faster,

smarter, and more efficient access to world renowned informaton from IHS Markit. A

single intuitive interface enables users to discover, analyze, visualize and integrate a Remember me

diverse range of industry-leading analysis, market research, technical information and Forgot Password?

forecasts.

earn More ‘ ’

Learn Mor By clicking "Log in", you are
agreeing to be bound by the Terms
of Use

New user, request access
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https://my.ihs.com/Connect?ForceLogin=True

Go to connect.ihsmarkit.com Follow 4 steps for Connect Go to connect.ihsmarkit.com
and request access. registration and login

1. Enter your corporate email address.
2] & Login 2. Complete your profile. (Enter Connectin e & Login
the Product Used field)
3. Accept the terms of service.
LOG N 4. Complete Your Registration
User Name User Name
Once you are provided with access, you will
— receive an email confirmation from b eeeworg
customercare@ihsmarkit.com with your login
instructions.

|_| Remember me |_| Remember me

Forgot Password? Self Registration Step 1: Enter your email address Forgot Password?

Create a personal account

LOG IN

By clicking "Log in", you are - X ) . : ) By clicking “Log in", you are

ease enfer a vahd corporate e-mail address to begin
agreeing to be bound by the Terms B agreeing to be bound by the Terms
of Use Email addrass of Lse

T

Mew user, request access New user, request access

‘ a

Self Registration Step 2: Compilete your profile

Please complete your profile. Reguired fiekds are indicated by *. We will keep your information
- ) ) confidential. We never share with third parties.
Confidential. © 2020 IHS Markit®. All Rights Reserved.
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Power and Renewables
Hover over Energy > Gas, Power, and Energy Futures to navigate to Power and Renewables research:

Global Power and Renewables: Features analysis and
data on market fundamentals, the policy landscape and
changing consumer demands globally and regionally.

European Power Analytics: Provides a detailed
forecast of wholesale power prices and fuel input prices
to 2040 for 16 European markets to help you evaluate
the long-term market value of power assets.

North American Power Analytics: Provides extensive
sensitivity analysis data relating to natural gas price and
long-term renewables penetration on a visually dynamic
and interactive platform, supplementing the IHS Markit
comprehensive power outlook out to 2050.

FastLMP (Locational Marginal Price): Consistent and
high-quality view of LMP forecasts by combining hourly
LMP basis forecasts for two critical wholesale power
markets, PJM and ERCOT, with IHS Markit zonal power
price forecasts out to 2050.

Confidential. © 2020 IHS Markit®. All Rights Reserved.
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IHS Markit’

Regional Integrated

Hover over Energy > Gas, Power, and Energy Futures to navigate to research and analysis by Regional Integrated
subscriptions:

« Critical insight, strategic analysis,
data, and integrated energy outlooks

Connect

S
W

out to 2050 for conventional and Agribusiness Automotive Chemical Economics Life Sciences Maritime & Trade

renewable power, gas, LNG and coal

markets. Upstream Qil and Gas Qil Markets, Midstream, and Downstream Gas, Power, and Energy Futures

« Complete perspective of regional gas,

power, and energy futures markets for: RESEARCH & DATA
- Asia Pacific Power and Renewables Regional Integrated Global Fuels Clean Energy
- Europe Global Power and Asia Pacific Global Coal Global Clean

Renewables )
Europe Global Gas Batteries anc

- Greater China European Power Analytics

) ) Greater China LNG Hydrogen an
- Latin America North American Power i . Forum
o Analytics Latin America ;NGlyt_ cotar PV
- North America X nalytics olar
FastLMP North America
- Russia and Caspian Russia and Caspian
- South and Southeast Asia i‘;’i‘:h and Southeast
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HS Markit’

Global Fuels

Hover over Energy > Gas, Power, and Energy Futures to navigate to research and analysis by Global subscriptions:

* Global Coal: Provides coal news, analysis and strategic ’//.,,\\;
. . . . . \
insight (including research reports and outlooks for price, !
trade, Supply/demand’ _fI'EIgh'[, COStS)'.Re.al-tlme news \gribusiness Automotive Chemical Economics Life Sciences Maritime & Trade
alerts, daily/weekly regional coal publications,

fundamental research reports, International coal
benchmarks. Upstream Oil and Gas Oil Markets, Midstream, and Downstream Gas, Power, and Energy Futures

Connect

» Global Gas: Provides a unique perspective on changing
gas markets for both short-term market monitoring and RESEARCH & DATA
long-term strategy decisions.

Power and Renewables Regional Integrated Global Fuels Clean Energy”
« LNG: Provides timely data and analysis on assets, Global Power and Asia Pacific Global Coal Global Clean |
competitive behavior, and regional and global markets Renewables Europe Clobal Gas oatteries and
across the entire liquefied natural gas (LNG) value European Power Analytics .
chain. Greater China LNG Hydrogen anc
North American Power . . Forum
) Analytics Latin America LNG _
* LNG Analytics: North America Analytics Solar PV
- Assets (liquefaction, regasification, shipping) FastLMP
- Contracts Russia and Caspian
- Prices South and Southeast
- Supply/Demand forecasts Asia
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HS Markit’

Clean Energy Technology

Hover over Energy > Gas, Power, and Energy Futures to navigate to Clean Energy Technology research:

Global Clean Energy Technology:

Market intelligence of the important technologies
shaping the energy transition. Includes

a continuous flow of data, forecasts, insight and
analytics tools to track and understand how
technologies develop and their impact on the
industry.

Batteries and Energy Storage: Comprehensive
data and analysis on the expanding market for
lithium-ion battery cell manufacturing and the
rapidly emerging energy storage market.

Hydrogen and Renewable Gas Forum: Detailed
analysis for the main potential producers and
consumers of hydrogen and renewable gas.

Solar PV: Comprehensive data and analysis on
the downstream dynamics of the solar industry, on
the global PV inverter market and for the global
PV module supply chain.

Coming Soon - Wind
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Upstream Oil and Gas

RESEARCH & DATA

Power and Renewables

Global Power and
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European Power Analytics

North American Power
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FastLMP

| Energy
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South and Southeast
Asia
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Global Gas
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HS Markit’

Cross Energy

Hover over Energy > Gas, Power, and Energy Futures to navigate to Cross Energy research:

* Energy and Climate Scenarios: Provides )
combined ongoing analysis, insights and 7'? Connect Search Connect B e [
forecasts on climate policies, Energy
Scenarios, low emission pathways that will
shape future investments.

Upstream Qil and Gas il Markets, Midstream, and Downstream Gas, Power, and Energy Futures Mobility Portal

» Strategic Horizons: Executive briefings on
changing market and geopolitical conditions RESEARCH & DATA
in the oil and gas industry to anticipate

trends and position for competitive Power and Renewables Regional Integrated Global Fuels Clean Energy Tech Cross Energy
advantage. Global Power and Asia Pacific Global Coal Global Clean Energy Technology Energy and Climate
Renewables . Scenarios
Europe Global Gas Batteries and Energy Storage
« EnergyView Service Sector: Suite of IHS European Power Analytics Greater China NG Hydrogen and Renewable Gas Siegk Ruiows
Markit En_ergy Advisory Services to provide :nﬂ?ﬁm Power Latin America - Forum EnergyView Service Sector
an extensive package of energy data, : Analytics Solar PV Trial HUB
- = ] : FastLMP North America

analysis and insight covering oil, natural gas Russia and Caspian All Insights and Analytics
and power sectors. st and Southenct

Asia

« Trial Hub: Browse selected Gas, Power
and Energy Future research outside of
your subscription.
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%% IHS Markit’

Power & Renewables

Features analysis and data on market fundamentals, the policy landscape, and changing
consumer demands.

Confidential. © 2020 IHS Markit®. All Rights Reserved.
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%% IHS Markit’

Global Power & Renewables

Features analysis and data on market fundamentals, the policy landscape, and changing
consumer demands.
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HS Markit’

Global Power & Renewables in Connect
In Connect, hover over Energy > Gas, Power, and Energy Futures > Click on Global Power and Renewables.

/ﬂqﬁ‘% Connect Search Connect E e
Agribusiness Automotive Chemical Economics Life Sciences Maritime & Trade Risk Energy Advisory & EV @) Geography
Upstream Qil and Gas Oil Markets, Midstream, and Downstream Gas, Power, and Energy Futures Mobility Portal
RESEARCH & DATA
Power and Renewables Regional Integrated Global Fuels Clean Energy Tech Cross Energy
Global Power and Asia Pacific Global Coal Global Clean Energy Technology Energy and Climate
Renewables . Scenarios
Europe Global Gas Batteries and Energy Storage
European Power Analytics Greater China LNG Hydrogen and Renewable Gas Strategic Horizons
North American Power . . Forum EnergyView Service Sector
Analytics Latin America LNG
North America Analytics Solar PV Trial HUB

FastLMP Trial
All Insights and Analytics

Russia and Caspian

South and Southeast
Asia
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HS Markit’

Global Power and Renewables Home Page Navigation

Use the left-hand rail to browse research and analysis under Home and Research and data visualization under Analytics.

Global Power and
R RENEI]ES

£ Home

Analytics
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The Home page displays various widgets for Key Outlooks, Featured Research, Expert
Analysis, Featured Experts, key data visualization, and more.

Home

Key Outlooks

South Korea Electric Power Data [x]
Tables: September 2020

Latin American Power Outlook: B
Andean region

Japan Electric Power Data Tables: B

September 2020

European Power Planning Case—Long- [
term projections to 2050, August 2020
1 Sep 202 Global Pow nd Renewables | Data

MORE KEY OUTLOOKS

Featured Research

US elections: Implications for power
and natural gas markets in the 2020s

Levelized Cost of Electricity for BA
Renewables in Europe, 2020-50

Oct 2020 - Global Power and Renewables | S
Will Spanish solar PV survive the B

fallout of COVID-19?

How batteries are making money in US
power markets

Oct 2020 - Global Power and R

MORE FEATURED RESEARCH  ALL RESEARCH

o
°

Expert Analysis

PANEL DISCUSSION

Graham Eva
1HS Markit

EV charging infrastructure: Navigating COVID-19
and planning for post-crisis demand

By 2030, nearly 25% of light passenger vehicles produced
will be plug-in capable, according to IHS Markit forecasts.
What electric vehicle (EV) infrastructure will exist to
support the projected rollout? What policies and...

MORE VIDEOS

Featured Experts

&
6
O
@

Xizhou Zhou
Vice President
Beijing, China

Eduard Sala de Vedruna

Executive Director

Anna Shpitsberg
Director
Nashington, DC

Francesco d'Avack
Principal Analyst

Andrei Utkin
Senior Associate
Paris, France

EXPERT DIRECTORY



IHS Markit’

Global Power and Renewables Research Page Navigation
Use the left-hand rail to click on Research topics to browse and narrow down Power and Renewables research.

Global Power and

EERENEIIES
Home _
[ters
Research GEOGRARHY

SUEB-3ECTOR

TOPIC & COMCEPT

' COMTEMT TYFE

~" FILETYPE

Apply Filter
options.

Analytics

Video Library

My Saved
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<

All Research

Enter a keyword

Search.

-T-. FOLLOW THIS

od

Click on Follow
Thls to SaVe your COWPSCT  EXTEMGEDR

Results (1,261)

page into My )
Connect. Bl

Save the date and plan to attend an @xclusive IHS Markit event hosted by the Gag, Power, and Energy Futures team, with contant tailored 1o address the majpor istues you are facing,
Featuring the Latest research and insight from our tog theught leagers, this global series of briefings ofers a...

Gas, Power, and Energy Futures Events—2020

6 Feb 2020 - Reglonal Integrated | IHE Ma

Global Power and Renewables Webinar Series, Fall 201%

1 ¥ ' 1 H P AR 1% Kia vt

Toregister for this wehinar series, please clics hene . As a client of the Glabal Power and Senesables service, you are invited ta participate inour semiannual webinar sefes. A5 one of
! fall and prowide you with...

thar kpy companents of your subscription, these webinars ame held every spring and

Click on 3-dot
menu to save
into My Saved.

Apply an email
alert.

Share with
colleagues.

View and access B
files quickly.

T wiewi ther replay of this webinar, please dick here . The global coal market is undergaing @ turbulent 20109, Surprisingly strang ir———. i, i
bwing, offset by owerproduction and strong contracted exports. Underlying demand in Eurape has taken a majar hit...

IHS Markit Webinar: Glabal coal market update, November 2019




Global Power and Renewables Analytics

Use the left-hand rail to click on Analytics topics to customize and visualize related data.

Global Power and
EENRENELES

589 Home Power and Renewables Market Dashboard

o,

& Research Clobal

Europe Latin America North ALnerica

_ Click the
Access global regions and sub-chapters. 3-dot
menu to
export
Russia Asia Pacific da-ta-

Supply and Demand  Support

View by
Concept or
Geography
Region
M Selectall
M Asia Pacific
® Europe
gm— M Latin America
- B Middle East and Africa
I~ Analytics M North America
B Russia and Caspian
Apply filter
options
Technology
M Select all
M Conventional

“wm== B Renewables
B Storage
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Global power and renewables dashboard
e - Region Aﬂm

Demand (TWvh)

Generation { TWh)

50K D, Export data
atable | Export data
40K
I I I =1 Spotlight
= = .
30K I I - -
- .

0K II.IIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIII

2010 2015 2020 2025 2030 2035 2040 2045 2050

@ Asia Pacific ®Europe @ Latin America @ Middle East and Africa @North America @ Russia and Caspian

S0K

40K

K
= -------. =B

*Analytics options are based on user’s subscription.



HS Markit’

Global Power & Renewables in Connect — All deliverables

Middle Ea
and Africa

COVGT&?

Regional service coverage

Only available through Global
Power and Renewables

Confidential. © 2020 IHS Markit®. All Rights Reserved.



[Z=2\ Global Power and Renewables—Core regional analysis

Subscription:

Global Power
& Renewables

Confidential. © 2020 IHS Markit®. All Rights Reserved.

Reports and datasets that provide a comprehensive view of outlook to 2050 for all major US and Canadian power markets, including

- Outlook for all key wholesale energy market metrics and underlying drivers through 2050 including: economic indicators, power
demand, new power supply costs and characteristics, generating capacity retirements and additions, average capacity factor of
generation supply across fuels/technologies, fossil fuel prices at relevant delivery points, emission allowance prices, monthly wholesale
energy prices, spark spreads, dark spreads, implied heat rates, and capacity values.

- Regional (Northeast, PIJM, Southeast, Mid-Continent, ERCOT and West) outlook reports summarizing developments, insights,
fundamental market trends, and assumptions that underpin the North American power market outlook

- Profile reports on over 15 major power markets summarizing the market structure and key trends to date, including: demand, fuel
supply mix, generation asset ownership, and wholesale energy prices

- Data sets detailing announced coal plant retirements, pollution control retrofit projects, and conventional power plant transactions
- Reports highlighting renewable policy developments, latest project pipeline status and PPA activity
- Reports on regional renewable energy certificates (REC) supply-demand balances

- Forecast of state- and provincial-level renewable and energy storage capacity additions through 2050
- Technology cost and evolution outlooks for wind, solar PV (utility and distributed), and battery storage through 2050
- Top wind and solar asset owners and latest changes to their portfolio



Global Power and Renewables—Core regional analysis

Subscription:

Global Power

- Strategic Reports covering topics relevant for strategic decision-making processes

& Renewables -

Confidential. © 2020 IHS Markit®. All Rights Reserved.

Review of key policy developments at EU and national level, affecting supply/demand fundamentals

Renewable power market update covering major policy announcements and reviews of the renewable pipeline (by company, country,
and technology), storage pipeline, and wind and solar M&A activity

Support levels for wind, solar, biomass, and other technologies, broken down by country and different scales of technology

Review of EU Emissions Trading System (EU ETS) price drivers—power market dynamics, emissions by sector, offset use, and carbon
price outlook

Country profiles covering policy and market fundamentals

Wholesale power price outlooks: Baseload and peak prices for 14 European markets, annual to 2050, and quarterly through 2025, real
and nominal, dirty and clean spark and dark spreads, benchmark prices for coal, gas, and carbon, deflators and exchange rate
outlooks

Assumptions and analysis supporting short-term outlook for fuel and carbon, power prices, and spreads
Power demand to 2050 by sector and country

Outlook to 2050 for installed capacity, capacity additions, and retirements, for several technologies including coal, gas CCGTs, gas
CTs, nuclear, and several renewable technologies (biomass, large and small hydro, pump storage, onshore and offshore wind, solar PV
and CSP, geothermal, and ocean) by country

Levelized cost of renewable power by technology and country for 21 European markets, including Capex evolution
Historical electricity demand figures split by sector on a yearly, quarterly, and monthly basis
Country-specific retail price evolution and breakdown



Global Power and Renewables—Core regional analysis

Subscription:

Global Power
& Renewables

Confidential. © 2020 IHS Markit®. All Rights Reserved.

- Electric power: Data tables; quarterly Market Briefings; wholesale and retail price data; outlooks for provincial demand by sector, supply

by technology, and system reserve margins; regional cost of generation; transmission infrastructure outlook; retail tariff outlooks
(wholesale and retail for select provinces); and Strategic Reports

Specific reports include:

China Energy Watch. a summary of key energy market developments in 2018, including changes in market fundamentals, new policy
directions, and emerging players, as well as key implications for Chinese and global energy markets.

China Power Market Briefing. These quarterly Market Briefings analyze recent changes in power market fundamentals and policy
development during the previous quarter and assumptions behind five-year supply and demand outlooks.

Taiwan and Hong Kong Power Market Profiles and Data Tables.

China Power Generation Cost Tracker. The report visits the status of cost for power generation by different technologies and
provides an outlook for future capex, operation costs, and on-grid power tariff policies.

China Energy Storage Profile. status of market development, related policies, and the different energy storage applications.

Energy Company Profiles. The next company profiles will cover ENN Energy Holdings Ltd., China Huaneng Group, Zhejiang
Provincial Energy Group, and Three Gorges Corporation.

Provincial Profiles. We plan to launch a brand-new format for China Provincial Profiles, using an interactive analytics tool to enhance
our coverage of macroeconomic status and power market development and outlooks at the provincial level.



Global Power

[Z=2\ Global Power and Renewables—Core regional analysis

Subscription:

- Snapshot of the competitiveness of each generation technology in the Brazilian and Mexico powers market

& Renewables - specific deliverables include:

Latin American Market Dashboard (dynamic format): This dashboard, available from the Latin American Power, Gas, Coal, and
Renewables home page, provides a snapshot of the region’s power and natural gas fundamentals country by country in a user-
friendly format that allows readers to interact with various data sets and understand market trends. All regions in Latin America are
covered.

Latin American Power Outlooks: The data sets provide power sector (supply, demand, imports/exports) outlooks to 2050. All regions
in Latin America will be posted. For the first time, we are now including outlooks for Central America.

Latin American Power Price Report (Southern Cone and Andean): These reports outline relevant drivers with key insights and
implications for power price trends across the two regions.

Mexico Tech Tracker (dynamic format): This report provides a snapshot of the competitiveness of each power generation technology
of a selected power market, with additional sensitivities and data in a user-friendly format. The layout allows users to interact with
various data sets and understand market trends and shifts in capital costs, variable costs, and levelized costs of energy for key
generation technologies in the power market.

- Report that analyzes capacity additions and changes in reserve margins while providing key power trends and drivers, technology shifts
market updates, and a 10-year outlook for supply/demand balances

- Power demand, installed capacity, annual capacity additions, annual generation by technology and country

- Historical price report outlining relevant inputs with key highlights and implications; Mexico and Brazil power prices including long-term
outlooks for selected industrial and average residential/commercial tariffs

Confidential. © 2020 IHS Markit®. All Rights Reserved.



& IHS Markit

[Z=2\ Global Power and Renewables—Core regional analysis

Subscription: Russia and Caspian

Global Power
& Renewables

Key focus areas

Russian power sector quarterly reports: The report is a quarterly Russian power sector review and analysis on sector fundamentals, infrastructure,
and regulations. Each report also reviews an important strategic issue. The report is published in English and Russian languages.

- Strategic analytical reports
- Reports of different lengths and depth of coverage: Strategic Reports, Watches, Market Briefings, Insights, Market Alerts, and more
- Short analytical pieces (memos/alerts)
- Workshop/forum events and discussions
- Electric power (thermal generation, hydro, nuclear, and renewables)
- Immediate, regular analysis of important topics that reflect broader concerns and issues:
- Economic development and prospects
- Politics/political power
- Regulatory issues/legislation
- Upstream and downstream developments and prospects/taxation and fiscal terms
- Company activities, strategies, and performance
- Analysis of regional political issues and energy transit

- Continued coverage of power developments (fundamentals, infrastructure, and regulation)

Confidential. © 2020 IHS Markit®. All Rights Reserved.



Global Power and Renewables—Core regional analysis

Subscription: South & Southeast Asia

Global Power - In-depth analysis of energy market fundamentals and outlooks to 2050: India Power Market Profile, Bangladesh Power Market Profile,
& Ren ewables Pakistan Power Market Profile, Sri Lanka Energy Market Profile, Myanmar, Philippines, Vietnam, Indonesia, Singapore, Thailand and
Malaysia

- Reviews recent market trends and data, policy changes, and the ways these trends alter the energy landscape: India Power Quarterly
- Monthly updates of data on power supply, demand, pricing, and infrastructure
- Timely analysis of market trends and policy announcements, with implications for investors

- In-depth analysis of power gas sector: Market structure and regulation, fuel supply and demand by sector, energy demand drivers and
fuel competition, key market players, and private sector role

- Historical data and forecasts for energy supply, demand, and infrastructure: Energy supply by fuel and key drivers, power generation,
demand, capacity, proposed infrastructure projects, and IHS Markit outlook for development timeline

- Key investment opportunities and risks by sector and power capacity requirements by fuel

- Government policy—targets and implementation challenges: Review of key energy policy documents, government power plans,
comparison of IHS Markit outlook with government targets, highlighting differences

- Energy price formation, policy, and fuel price outlooks: Electricity tariffs and power supply costs, drivers and constraints to pricing
reforms, and outlook on fuel prices

Confidential. © 2020 IHS Markit®. All Rights Reserved.
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European Power Analytics (EPA)
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HS Markit’

European Power Analytics in Connect
In Connect, hover over Energy > Gas, Power, and Energy Futures > Click on European Power Analytics.

//,ﬁ'[ﬁ? Connect Search Connect m (2] (s
Agribusiness Automotive Chemical Economics Energy Life Sciences Maritime & Trade Risk Energy Advisory & EV
Upstream Qil and Gas Oil Markets, Midstream, and Downstream Gas, Power, and Energy Futures Mobility Portal
RESEARCH & DATA TOOLS
Power and Renewables Regional Integrated Global Fuels Clean Energy Tech Cross Energy Map
Global Power and Renewables Asia Pacific Global Coal Global Clean Energy Technology Energy and Climate Scenarios
European Power Analytics Europe Global Gas Batteries and Energy Storage Strategic Horizons
North American Power Analytics Greater China LNG Hydrogen and Renewable Gas EnergyView Service Sector
F
FastLMP Latin America LNG Analytics orum Trial HUB
. Solar PV
North America All Insights and Analytics

Russia and Caspian

South and Southeast Asia

RESEARCH A GEOGRAPHY Search... Q
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& HS Markit

European Power Analytics Page Navigation

Use the left-hand rail to click on Home, Analytics topics to visualize and customize related data and Research.

7/ Connect Access chapters and sub-chapters by clicking ecadtheditle.. B eo e e & JoHaNNAT

Agribusiness Automotive Chemical Economics Energy Life Sciences Maritime & Trade Risk Energy Advisory & EV n:j?ﬁf} Geography G5y Dashboard [1] Map

European Power European Power Analytics
Analytics
Power Prices Renewable assets evaluation Thermal assets evaluation Supply analytics Assumptions & Support .
— Click the 3-
Home dot menu to
Analytics Wholesale power price Power:price distribution and pattern Sensitivities Implied capacity price eXpOI‘t data
Research and Data Wholesale power price outlook x
More optio
Cases
Green July Planning Planning Average wholesale power price Ry I
August January
2019 2020 2020 50 —_— ___— [ Bgortdata
A F‘p Show as a table
My Saved A
=0 Spotlight
Note: Prices injreal 2019 euros 10 = —

Granularity
@ Annual

Daily
Hourly

30

EMViih

Apply filter options
like Cases,

_ *Analytics options are based on user’s subscription.
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< HS Markit

European Power Analytics — Country/Market Coverage

Coverage
Country/market coverage
* Austria * Nord Pool
* Belgium * Netherlands
» Czech Republic » Poland
» France  Portugal
« Germany « Slovak Republic
* Great Britain « Slovenia
» Hungary » Spain
« Ireland - Switzerland BN Zonal prices
« Italv Covered in EPA
i Disputed area
| ' | |
0 1,600 km
7078 7S Markt. Alrghts reserved. Provded a5 5" wihoutany waranty T map s not o b reproduioed o issermated ami s nokTo be used mor hed a5 Svilnoe o i oy el i 1S Warkie mpartalamd ot an aahvorfy on et T e tte et iorm by TR o0k Source: IHS Markit/1725343
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IHS Markit’

European Power Analytics — Deliverables

Deliverables
» “Business as usual”: the European » “Accelerated transition away from » Gas price sensitivity: +/- €5/MWh
planning case is aligned with IHS Markit fossil fuels”: the European green case (absolute value may change as they are
economic, industry, and commodity assesses the impact of a stronger push set at ~ +/-20% of the average price to
analysis for the long-term evolution of the for decarbonization across all energy 2050)
European economic and energy uses and fuels  Renewable penetration sensitivity:
landscape in our reference case renewable net additions are +/-20% of

the planning case.

* Deliverables: * Deliverables: * Deliverables:
* Hourly prices to 2050 (or 2025) * Hourly prices to 2050 » Annual base-load price
* Annual asset valuation indicators to * Annual asset valuation indicators to » Asset valuation indicators. For thermal
2050 (or 2025) 2050 assets: value indicators in the
 Quarterly generation mix * Quarterly generation mix sensitivities are provided for the 49%
» Annual imports / exports by border * Annual imports / exports by border CCGT and 36% coal plants only.

* For 2020, 2025, 2030*, 2040*, and
2050* (*: Half annual updates only)

Source: IHS Markit © 2020 IHS Markit

In addition to the standard deliverables, IHS Markit can undertake bespoke valuations based on specific plant

parameters or market assumptions.

29
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IHS Markit’

European Power Analytics — Deliverables

European Power Analytics

Deliverable Content Frequency

Valuation metrics * Annual realized net revenues: sum of hourly spreads for standardized plants Quarterly to 2025 (planning case)
« Six (coal) and eight (gas) predefined efficiency and variable operation and maintenance Twice per year to 2050 (planning case)
« Thermal units: dispatch considers some unit commitment constraints (ramp, min up/down time, etc.) Once per year to 2050 (green case)
* Wind and solar: representative profile; results provided for four predefined bidding strategy reflecting different Excel

support mechanisms; onshore/offshore split.
» Captured prices, adjusted for actual dispatch
* Implied capacity prices
« Utilization: full-load-equivalent operating hours per year for thermal plants
* Technologies covered: CCGT, gas peakers, steam coal, solar PV, wind onshore and offshore

Power prices * Hourly power prices Quarterly to 2025 (planning case)
* Relevant fuel prices: quarterly for the short term, annual for the long term Twice per year to 2050 (planning case)
» Associated annual macro indicators Once per year to 2050 (green case)
Excel
Generation mix « Generation mix on a quarterly basis Quarterly to 2025 (planning case)
« Thermal: natural gas, coal, oil, nuclear Twice per year to 2050 (planning case)
* Renewables: wind, solar, hydro, combustible renewables Once per year to 2050 (green case)
* Imports and exports on a annual basis, by border Excel
Sensitivities around the * Impact of changing commodity, carbon, and renewable outlook on wholesale prices, captured prices, and net Quarterly to 2025
planning case revenues for thermal plants Twice per year to 2050
* +/- 5 €/MWh natural gas* Excel

« +/- 20% wind and solar net additions

*: the absolute values may change as they are set at ~ +/-20% of the average price to 2050 © 2020 IHS Markit
Source: IHS Markit
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North American Power Analytics (NAPA)
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HS Markit’

North American Power Analytics in Connect

In Connect, hover over Energy > Gas, Power, and Energy Futures > Click on North American Power
Analytics.

=

f{"fl‘-& Connect Search Connect E (2] [[]2

Agribusiness Automotive Chemical Economics Energy Life Sciences Maritime & Trade Risk Energy Advisory & EV

seography

Upstream Oil and Gas Oil Markets, Midstream, and Downstream Gas, Power, and Energy Futures Mobility Portal

RESEARCH & DATA TOOLS
Power and Renewables Regional Integrated Global Fuels Clean Energy Tech Cross Energy Map

Global Power and Renewables Asia Pacific Global Coal Global Clean Energy Technology Energy and Climate Scenarios

European Power Analytics Europe Global Gas Batteries and Energy Storage Strategic Horizons

North American Power Analytics Greater China LNG Hydrogen and Renewable Gas EnergyView Service Sector

F
FastLMP Latin America LNG Analytics orum Trial HUB
X Solar PV
North America All Insights and Analytics

Russia and Caspian

South and Southeast Asia

*

RESEARCH A GEOGRAPHY Search... O\

Confidential. © 2020 IHS Markit®. All Rights Reserved. 32



z [HS Markit’

North American Power Analytics Page Navigation
Use the left-hand rail to click on Analytics to topics to visualize and customize related data.

7l Connect Access chapters and sub-chapters by clickingsgf the'title.. Bl e I & & omwuse

Agribusiness Automotive Chemical Economics Energy Life Sciences Maritime & Trade Risk Energy Advisory & EV Eﬁf} Geography %y Dashboard [1] Map '1 My C

North American Power North American Power Analytics
Analytics Click the 3-
Merit order curve Renewable energy penetration sensitivities Natural gas price sensitivities Planning case analytics Support d Ot menu tO
|~ Analytics export data.
':E' Video Library Renewable sensitivities All technology sensitivities Hourly operation sensitivities \
—

Sensitivity of renewables' captured prices to renewable/battery penetration

Renewable penetration being changed Captured price as a function of renewable penetration and price point Region Region Interconn L. Export data

) Renewsable Renewable Renewab B show bl
Solar Wind Penetration Capacity Penetrati I ow as a table
N (%) ©wW)

350 = Spotlight
4% 9.82 L% Sort descending
e é $40 7% 19.09 % Sort ascending
=
2035 050 & I ,
5 15% 42.36
8 $30 17% 50.14 17% 50.14
& 18% 57.39 18% 57.39
View b
y g $20 20% 6563 20% 6563
Price Point | | Battery|Penetration § 23% 86.82 23% 86.82
510 26% 129.91 26% 129.91
29% 200.39 29% 200.39
Region: ERCOT o
Alberta l 50 no A% 1N% 159 2N% 25% ane _
1 1 * L] = ) = L]
Apply filter options. Analytics options are based on user’s subscription.
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Note: Regional boundaries are estimates and for illustrative pugpo S
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Major lakes
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[
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Source: IHS Markit/1760320
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(Renewable energy penetration sensitivity example)

19 Regions:

Alberta

California

Desert Southwest
ERCOT

FRCC
MISO-North
MISO-South
ISONE
Northwest
NYISO

Ontario
PJM-South
PIM-MAAC
PJM-West
Rockies
SERC-East
SERC-North
SERC-Southeast
SPP



.

z [HS Markit’

Key Features Overview — Four Specialized Modules

Renewable Energy Penetration Sensitivity Module

Visualizations of key price and operational data, in
response to increasing levels of renewable energy
penetration

= All North American markets/regions; multiple price points

= Captured prices for renewables and thermal generators, all-hours
market prices, renewables curtailments (zonal)

= Diurnal operating patterns of batteries and other technologies

Natural Gas Price Sensitivity Module

Visualizations of the sensitivity of each generation
technology’s capacity factor, captured price, and energy
margin to the natural gas price; presented for each year
and market/region.

Merit Order Curve Module

Visualization of generation supply curve by month-year or
year for each market/region, depicting each technology
type along with 10, 50t, and 90" percentile market
demand levels.

Planning Case Analytics Module

Capacity factor, captured price and energy margin by
technology, year, and region for the IHS Markit Planning
Case.
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FastLMP (Locational Marginal Price)
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HS Markit’

FastLMP (Locational Marginal Price) in Connect
In Connect, hover over Energy > Gas, Power, and Energy Futures > Click on FastLMP.

,/f':'{'i'\é Connect

Search Connect E e (s

Agribusiness Automaotive Chemical Economics Energy Life Sciences Maritime & Trade Risk Energy Advisory & EV
Upstream Oil and Gas Oil Markets, Midstream, and Downstream Gas, Power, and Energy Futures Mobility Portal
RESEARCH & DATA TOOLS
Power and Renewables Regional Integrated Global Fuels Clean Energy Tech Cross Energy Map
Global Power and Renewables Asia Pacific Global Coal Global Clean Energy Technology Energy and Climate Scenarios
European Power Analytics Europe Global Gas Batteries and Energy Storage Strategic Horizons
North American Power Analytics Greater China LNG Hydrogen and Renewable Gas EnergyView Service Sector
F
FastLMP Latin America LNG Analytics orum Trial HUB

Solar PV
North America otar

All Insights and Analytics
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g7 IHS Markit

North American Power Analytics Page Navigation

Use the left-hand rail to click on Map and Filters to visualize and customize related data.

i Connect Search Connect B e e ol

=N

The user can drill down to a 100 mile
square grid, to identify a set of nodes for
consideration

Nodes are identified as generator or
non-generator nodes

Other map features include cities, roads,
rail, waterways

A series of filters can be used to narrow
down the set of nodes (e.g., state,
county, power zone, or characteristics of
associated generators)

Heatmap layer allows rapid identification
of nodes or regions with higher average
basis

Apply filter
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IHS Markit’

Key FastLMP Features

Map interface — Easily navigable map with powerful filtering
tools to select nodes for analysis. The user selects from over
22,000 nodes, including generator nodes and other potential
nodes for project interconnection.

Historical and forecasted LMP basis visualization — Historical
and forecasted LMP basis can be visualized over daily,
monthly, annual, and decadal time periods.

Stochastic Outlier Generation — Deep characterization of
outage and volatility events in the node history and statistically
generated forecasts that align with real values.

Decomposition of LMP basis drivers — LMP basis in any hour
derives from the interactions between power supply and
demand (including renewables output) and the physics of the
transmission system. FastLMP decomposes key drivers
associated with each node.

APl interface — Data available via API for customers interested
In constructing big data applications fed by FastLMP.
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Regional Integrated

Features analysis and data on regional market fundamentals, the policy landscape and
changing consumer demands.
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Regional Integrated in Connect
In Connect, hover over Energy > Gas, Power, and Energy Futures > Click within Regional Integrated.

7,;1\ Connect

O &  JoHANNS

Upstream Oil and Gas Oil Markets, Midstream, and Downstream

RESEARCH & DATA

>as, Power, and Energy Futures Mobility Portal

Power and Renewables

Global Power and
Renewables

European Power Analytics

North American Power
Analytics

FastLMP

Regional Integrated
Asia Pacific
Europe
Greater China
Latin America
North America
Russia and Caspian

South and Southeast
Asia

Global Fuels
Global Coal
Global Gas
LNG

LNG
Analytics

Clean Energy Tech
Global Clean Energy Technology
Batteries and Energy Storage

Hydrogen and Renewable Gas
Forum

Solar PV

Cross Energy

Energy and Climate
Scenarios

Strategic Horizons

EnergyView Service Sector

Trial HUB

All Insights and Analytics

TOOLS

Map

RELATED

PointLogic
Midstream Database
The Energy Daily
Chemical

Country Risk

Economics
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IHS Markit’

Regional Integrated Home Page

Use the left-hand rail to browse research and analysis under Home, Research and data visualization under Analytics.

> Connect

Home

US Natural Gas BB
Weekly Storage

Outlook, 6 October

2020

North Americannatural B
gas long-term outlook,
August 2020: Regional
market implications

North American BB
Natural Gas Short-

Term Outlook,

September 2020

North American BEBR
Natural Gas Long-
Term Outlook.

B e [

US elections:
Implications for power

and natural gas markets

in the 2020s

How batteries are
making money in US The Clash of Nations, Energy
power markets Politics, and a New World Order

US Coal Market BB
Briefing: October
2020

Corporate USrenewable B
procurement outlook:
Optimism amid a

pessimistic year

@
&
©:
¢
O:
2

Meg Mclntosh
SamlAndrus
Barclay GIbbS
rlavtlih?vvv Palmer
Mark anf th

Charles Nevle
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The Home page
displays various
widgets for Key
Outlooks,
Featured
Research, Expert
Analysis, Featured
Experts, key data
visualization, and
more.



HS Markit’

Regional Integrated Research Page Navigation
Use the left-hand rail to click on Research topics to browse and narrow down research.

North America

Filters ¢ All Research
X itus Enter a keyword
GEQGRAPHY Type to Search nter a keywor Q,
Search.
Research
«  SUB-S5ECTOR
# TORIC & COMCEPT
Results (1213 . Sy roLow TS |
esults (1213 Click on Follow — |
CONTENT IYFE . .
This to save into COMFACT  EXTENDED
o FILETVEE My Connect.
Gas, Power, and Energy Futures Events—2020 (1} L Click on 3-dot
Apply F||ter i Fab 2020 - Regional Integrated | IHS Markit Event menu to save Into
(0] ptiO ns. Save the date and plan to atbend an exclusive IHS Markit ewent hosted by the Gas, Power, and Energy Futures beam, with content tailored to addrass the major issues My Saved.
you arc facing, Featuring the latest rescarch and insight from cur top thought leaders, this global scrics of bricfings offersa..,
Apply an email
Narth American Regional Webinar Series, Fall 2019 : | alert.
1B D Regio ed | IHS Markil E
To register for this webinar series, please click hara . As a client of the Morth Amearican regional service, you are invited to participate in our semiannual webinar Share with
series. As one of the key components of your subscription, these webinars are held every spring and fall and provide you with an...
colleagues.

IHS Markit Webinar: North American natural gas and renewable generation: The fight to serve increld \/jew and access

- { < Markit Fy i i i
Moy 1« R 1 rrated | THS Markit P flleS qUICkly.
Towiew the replay of this webinar, please click here . Description: Matwral gas accounts for about a third of total gens are it has

maintained for the past tour years. Ouer the same period, wind and solar have made steady gains, rising from 6% of total.,
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Regional Integrated Analytics

Use the left-hand rail to click within Analytics on Market Dashboard to visualize and customize related data.

North America

58 Home

Y Research

Customize
the data

® Video Library

) My Saved
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Access Power and Natural Gas sub-menus

Maorth American Market Dashboard l
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HS Markit’

Regional Integrated Deliverables: Asia Pacific - Overview

List of deliverables

Deliverable Content Update frequency

Market Briefings Reviews of recent market activity, policy changes, and investments in the Quarterly
previous quarter and its implication on the market outlook

Market Profiles Comprehensive market profiles covering fundamentals, policies, and Annually
outlooks through 2050 at the national level, and at the provincial/state level
as applicable

Trackers Detailed tracking of assets, prices, demand and supply, and other major Frequently, ad hoc
market activities as applicable

Data Tables Historical and outlook for energy supply, demand, price and tariffs as Monthly/Quarterly
applicable
Company Profiles Analysis and insights on company business segments and strategies of key Annually

energy players as applicable
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Regional Integrated Deliverables: Asia Pacific — Market Briefings

Sector Southeast Asia South Asia
Power & Southeast Asia Power  Bangladesh Energy Briefing
Renewables and Renewables (half-yearly)

Market Briefing India Power Market Briefing

India Renewables Market
Briefing (half-yearly)
Pakistan Energy Driefing

(half-yearly)
Gas Southeast Asia Gas India Gas Market Briefing
and LNG Market
Briefing
Coal India Steam Coal Market
Briefing

India Coking Coal Market
Briefing
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Greater China OECD Asia
Mainland China Electric To be updated
Power Quarterly Market

Briefing

Mainland China Natural Gas To be updated
Market Briefing

China Coal Market Briefing



HS Markit’

Regional Integrated Deliverables: Asia Pacific — Country Profiles

South Asia

Greater China OECD Asia

Southeast Asia
& Power/Renewables Market

Renewables Profile:
Cambodia, Indonesia, Laos,
Malaysia, Myanmar,
Philippines, Singapore,
Thailand, Vietham

Sector
Power

Gas Natural Gas Market Profile:
Indonesia, Malaysia,
Myanmar, Philippines,
Singapore, Thailand, Vietham
Coal Coal Market Profile:

Indonesia, Malaysia, Vietham
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Power/Renewables Market
Profile:

Bangladesh, India (including
Power Profile, State Profile,
Retail Tariffs), Pakistan

Sri Lanka Energy Profile
South Asia Renewable Profile
Sri Lanka Energy profile
Natural Gas Market Profile:
Bangladesh, India, Pakistan

Coal Market Profile:
Bangladesh, India, Pakistan

Mainland China Gas, Power,
and Coal Market Profiles

Mainland China renewable Power/Renewables Market

profiles Profile:
Mainland China Provincial N
: Australia, Japan, South Korea
Profiles
Taiwan Gas and Power Market
Profiles

Hong Kong Gas and Power To be updated

Market Profiles
Mainland China Carbon Policy
& Carbon Price Outlooks

Mainland China Energy Watch
Coal Market Profile:

Taiwan
China Coal Market
Fundamentals

Coal Market Profile:
Japan



HS Markit’

Regional Integrated Deliverables: Asia Pacific — Data Tables

Southeast Asia South Asia Greater China OECD Asia
Power & Demand & Availability, India Rower and Renewables Electric Power Data Tables: Japan Electric Power Data
Renewables Generation by fuel, Commodity tracker, Bangladesh Power Mainland China, Hong Kong, Tables
demand, Power plant Data Tables Taiwan South Korea Electric Power
utilization Mainland China Electric Power Data Tables
Wholesale & Retail Price Data Australia Power Data Tables
Gas Trade Data Tables: Natural Gas Data Tables: Natural Gas Data Tables: Australia Natural Gas Data
Indonesia, Malaysia, Myanmar, Bangladesh, India, Pakistan = Mainland China, Hong Kong, Tables
Singapore, Thailand Taiwan
Southeast Asia Natural Gas Mainland China Natural Gas
Price Outlook Price Data Tables
Coal Thermal coal: India market China Coal Price Data Tables Australian Ports weekly data
fundamentals China Coal Data Tables Australian weekly coal
Metallurgical coal: India market China Provincial Steam Coal shipments
fundamentals Demand Outlook Australian vessel queues and
China’s Thermal Coal Price delays weekly
Outlook

China Coal Production and
Cost Outlook
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Regional Integrated Deliverables: Greater China

Monthly data Quarterly Annually updated outlooks Annually updated profiles Ad-hoc papers (recent topics) Webinars/Videos!
reports Events (recent topics)
Gas Gas data tables Gas market Demand outlook by sector Gas company profiles Cross-subsidy removed at the  LNG import outlook
briefing citygate level
Gas price data Supply outlook by basin Small LNG tracker Gas supply shortage

tables

Citygate price outlook

Regas terminal trackers (by region)

US-China trade war impact on
LNG

Industrial retail gas price outlook

Gas-fired power tracker

Hong Kong gas supply options

Power Power data tables Power market Wholesale and retail price data Impact of renewable policies on  Wind capex trend
briefing wind capex frend
Provincial power demand outlook by LCOE tracker Peak power supply tightness
sector
Provincial power supply outlook by Mainland China renewable profiles Muclear power approval
technology
Regional power generation cost outlook  Power company profiles Policies to reduce retail power
tariffs
Coal Coal data tables  Coal market Provincial coal demand outlook by sector Import restriction policies Coal import policies
briefing
Coal price data Coal production and cost outlook by
tables production unit

Qinhuangdao delivered coal price outlook

Integrated Mainland China
carbon tracker

China Energy Watch

Energy and air pollution in China:
Implications on coal and gas

10 Big Questions for China Energy

Fuel in the heating sector

Provincial Profiles

Bi-annual energy briefings
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Regional Integrated Deliverables: Greater China

Deliverable Content

Mainland China Natural Gas Data Tables Monthly domestic gas production volumes, gas import/export volumes and values by country,
annual provincial gas demand, pipeline length, and population connected to the gas grid, and
five-year supply and demand outlooks

Mainland China Natural Gas Price Data Tables . ated citygate prices by province and retail prices by sector in key cities, monthly gas

import price by port, and monthly wholesale LNG prices

Taiwan Natural Gas Data Tables Monthly import volumes and prices, quarterly domestic gas prices, annual gas consumption by

sector, and five-year supply and demand outlooks

Hong Kong Natural Gas Data Tables Monthly import volumes and prices, annual gas consumption by sector, and five-year supply and
demand outlooks

Mainland China Natural Gas Quarterly Market Analysis of recent changes in the natural gas market fundamentals and policy development

Briefing during the previous quarter, and assumptions behind five-year supply and demand outlooks

Mainland China Provincial Gas Demand Outlook  proyincial level gas demand outlook by sector (industrial, feedstock, power generation, district

by Sector heating, commercial, residential, transport, and others) through 2050

Mainland China Citvgate Gas Price Outlooks Citygate gas price outlooks in key provinces through 2050

Mainland China Industrial Retail Gas Price Regulated industrial retail gas price outlook in key provinces through 2050

Outlooks

Mainland China Small Land-based Liquefaction  apn a1 ypdates of capacity addition at the provincial level, trends in utilization rates and prices,
Watch and analysis on recent market developments and policies impacting small liquefaction business
Mainland China LNG Procurement Strategy Annual updates on key mainland Chinese LNG importers’ strategies to procure LNG from the
Watch global market and to build up midstream infrastructure to support LNG demand growth
Mainland China Regional Regasification Regional regasification outlook by terminal and LNG procurement strategies analysis by key
Outlooks: North, Central, South players
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Update frequency
Monthly

Monthly

Monthly

Monthly

Quarterly

Annually

Annually

Annually

Annually

Annually

Annually



Regional Integrated Deliverables: Greater China

Deliverable Content
Mainland China Electric Power Data Tables Provincial power consumption, national power consumption by sector and generation by type,
regional peak load, and five-year consumption by sector and capacity addition by resource
outlooks
Taiwan Electric Power Data Tables Power consumption by sector, capacity and generation by fuel, key power plants, and five-year
supply and demand outlooks
Hong Kong Electric Power Data Tables Power consumption by sector, generation by fuel and power imports, key power plants, and five-

year supply and demand outlooks

Mainland China Electric Power Quarterly Market  5nysis of recent changes in the power market fundamentals and policy development during

Briefing the previous quarter, and assumptions behind five-year supply and demand outlooks

Main_la "q China Electric Power Wholesale & Provincial on-grid tariffs for coal, renewables, and nuclear power, and retail power rates for key
Retail Price Data consuming sectors

Mainland China Gas-Fired Power Trackers Key development trends, policies, and players in gas-fired power and nuclear power

development, and the implications on the power market

Mainland China Provincial Electric Power Provincial level power demand outlook by sector (agriculture, industrial, commercial and

Demand Outlook by Sector services, residential, transport, grid loss, and power station internal use) through 2050
Mainland China Provincial Electric Power Provincial installed capacity and generation outlook coal-fired, gas-fired, hydro, nuclear, wind,
Supply Outlook by Technology and other major generation technologies through 2050

Mainland China_ Regional Electric Power Cost of Analysis on the key components that make up generation costs and outlook to 2050 for the key
Power Generation Outlook power supply options
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Update frequency
Monthly

Monthly

Monthly

Quarterly

As updated by the
governments
Annually

Annually

Annually

Annually



ﬂg Regional Integrated Deliverables: Greater China

Deliverable
Mainland China Provincial Profiles

Mainland China Gas and Power Company
Profiles

Mainland China Gas, Power, and Coal Market
Profiles

Taiwan Gas and Power Market Profiles

Hong Kong Gas and Power Market Profiles

Mainland China Carbon Policy & Carbon Price
Outlooks

Mainland China Energy Watch

Politics, Policy, and Regulatory Strategic
Reports

Greater China Integrated Energy Research
Briefings
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Content

Over twenty provincial profiles on economic development, supply, demand, and policies
across the energy market including gas, power, and coal

Analysis and insights on company structure, assets, subsidiaries, fuel procurement,
international expansions, and future business strategies of key gas, power, and coal
companies in mainland China

A comprehensive introduction to market structures, supply and demand drivers, key market
players, regulations, and policies in different energy markets in mainland China

A comprehensive introduction to market structures, supply and demand drivers, key market
players, regulations, and policies in different energy markets in Hong Kong

A comprehensive introduction to market structures, supply and demand drivers, key market
players, regulations, and policies in different energy markets in Taiwan

Fuel- and policy-related research on recent developments in China’s rapidly evolving carbon
policy, including an overview of mainland China’s regional pilot markets, historical price and
volume data in the regional markets, and assumptions and outlooks to 2050 for national
carbon policy, emissions, and prices

A summary of key energy market developments in the past year, including changes in
market fundamentals, new policy directions, and emerging players, and key uncertainties
that will impact mainland China and global energy markets during the next several years

Ad-hoc analysis and reports with long-term implications on recent developments in gas,
power, and coal markets

Workshops held twice-yearly in Beijing underpinned by shared cross-fuel fundamentals
analysis

Update frequency

Annually

Annually

Annually

Annually

Annually

Monthly

Annually

Ad-hoc

Twice annually



Regional Integrated Deliverables: Greater China

Deliverable

Mainland China Coal Market Supply & Demand
Data Tables

Mainland China Coal Price Data Tables

Mainland China Coal Quarterly Market Briefing

Mainland China Provincial Coal Demand
Outlook by Sector

Mainland China Coal Supply Production and
Cost Outlook by Production Unit
Qinhuangdao Delivered Coal Price Outlook
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Coal domestic production, imports/exports volumes, coal stocks in ports and coal stocks and
daily consumption at key mainland Chinese power plants

Weekly coal prices of six different pricing points, including Datong 5 500 NAR and 5,800 NAR
Qinhuangdao FOB prices

Analysis of recent changes in the coal market fundamentals and policy development during the
previous quarter, and assumptions behind five-year supply and demand outlooks

Provincial level steam coal demand outlook by sector (industrial, feedstock, power generation,
heating, residential, and others) through 2050

Chinese national coal production and thermal coal mining costs for 102 production units to 2050

Datong 5,500 NAR Qinhuangdao FOB coal price outlook to 2050

Update frequency
Monthly

Monthly

Quarterly

Annually

Annually

Annually



Regional Integrated Deliverables: European Power

European power

Deliverable Content Frequency
Wholesale power price outlook < Baseload and peak prices for 14 European markets—quarterly through 2025, real and nominal Quarterly
(short-term) + Dirty and clean spark and dark spreads Excel

» Benchmark prices for coal, gas, and carbon
+ Deflators and exchange rate outlooks

Wholesale power price outlook + Baseload prices for 14 European markets—annually to 2050, real and nominal Twice per year
(long-term) » Dirty and clean spark and dark spreads Excel

+ Benchmark prices for coal, gas, and carbon

+ Deflators and exchange rate outlooks

Quarterly price review » Quarterly review of the new price forecast including a list of the assumptions that have been updated, and their impacts on the wholesale power Quarterly
price (compared with our previous projection) Report
Country-level balances and » Historical generation by fuel by country and imports/exports Monthly
generation » Consumption by sector Excel
Long-term planning case » IHS Markit outlook for 36 European countries—annually through 2050 Twice per year
* Reserve margins and derating assumptions Excel

* Economic growth, power demand by sector including losses, peak demand
+ Installed capacity, retirements and additions, generation by technology:
* Renewables: biomass, large/small/pumped hydro, onshore/offshore wind, concentrating solar power (CSP), solar photovoltaic (PV) (large
scale/commercial/residential), other
» Storage: large-scale split arbitrage, frequency regulation, T/D avoidance, renewable integration, behind the meter
* Thermal: gas (split combustion turbine and other)/coal (split hard and soft), nuclear, and oil
» Cross-border interconnection capacity
* Renewable penetration (as the European Renewable Directive)

Alternative cases » Full power balances to 2050, including power demand and power generation, capacity, additions, and retirements by fuel Annual
» Also power price and carbon price outlooks Excel
Source: IHS Markit © 2020 IHS Markit
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Regional Integrated Deliverables: European Renewable Power

European renewable power

Deliverable Content Frequency
Renewable power market * Major policy announcements in the proceeding six months Twice per year
update » Evolution of green certificate prices Report and

» Review of the renewable pipeline, by company, country, and technology Excel

* Review of the storage pipeline
» Review of wind and solar M&A activity

Renewable support update * Emerging trends in renewable support policy across Europe Annual
» Comparison of remuneration by technology by country Report and
» Support levels and key scheme characteristics for range of renewable technologies: Excel

* Onshore and offshore wind
» Solar (CSP, ground based, large rooftop, residential rooftop)
* Geothermal, small hydro, ocean, biomass, biogas

Levelized cost of renewable » Analysis of the levelized cost of renewable power by technology by country—historical and forecast Annual
power » Data provided for 21 European markets Report and
* Analysis includes Excel

» Expected evolution of capital cost by technology
» Sensitivity to key drivers of cost: opex, capex, weighted average cost of capital, capacity factor

Renewable power M&A review « Review of transactions for renewable assets in 36 European countries Annual
» Studied metrics include: deal count, announced transaction value, generating capacity by technology, and asset maturity Report and
Excel

Source: IHS Markit © 2020 IHS Markit
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Regional Integrated Deliverables: European Coal and Natural Gas

European coal and natural gas

Deliverable Content Frequency
Natural gas watch » Report describing medium-term demand, supply, and price outlooks for the European gas market Annual

» Focus on demand evolution by sector and main policy driver Report

* Impact of international gas market on Europe
Supply demand tracker * Monthly review of recent evolution of gas demand and supply in the seven largest European gas markets Monthly

» Gas storage inventory Report

» Commentary on key drivers affecting the five-year market outlook
Competitive fuel price report » Description of the IHS Markit short-term outlook for coal, gas, and oil Quarterly

+ Comparison to the forward market Report
Commodity price outlook » Coal prices through 2050 provided for six European delivery points, updated monthly Monthly

» Gas prices through 2050 for 11 hubs and 10 border prices, updated monthly Excel

» Oil prices through 2050 for five benchmark series, updated monthly
Gas supply and demand * Gas demand by sector to 2050 for 36 European countries in our Reference case Twice a year
outlook - Reference case » Gas supply by source to 2050 for 36 European countries in our Reference case Excel
Gas supply and demand » Gas demand by sector to 2050 for 36 European countries in our alternative case Once a year
outlook - alternative cases » Gas supply by source to 2050 for 36 European countries in our alternative case Excel
Storage inventory » Current level of storage fill in the main European markets Monthly

Excel

Heating and cooling degree * Yearly, monthly, quarterly, heating and cooling degree days per country Monthly
days Excel
Source: IHS Markit © 2020 IHS Markit
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Regional Integrated Deliverables: North American Power and Renewables (1)

North American Power and Renewables

Deliverable Name

Content

Frequency, Format

North American Power Market Outlook

A comprehensive, quantitative outlook to 2050 for all major power markets, including underlying economic indicators, power
demand, new power supply costs and characteristics, generating capacity retirements and additions, average capacity
factor of generation supply across fuels/technologies, fossil fuel prices at relevant delivery points, emission allowance
prices, monthly wholesale energy prices, spark spreads, dark spreads, implied heat rates, and capacity values.

An accompanying report highlighting insights and trends across all power markets.

Semiannual, Excel

(Q2 and Q4)

Semiannual, Report

(Q2 and Q4)

North American Power Market Hourly
Prices Outlook data tables

A North American Power Market Outlook supplement providing more granular wholesale energy price data of value to
market participants for a variety of analyses, most notably forecasting revenue of intermittent renewable resources.

Semiannual, Excel

(Q2 and Q4)

North American Power and Natural
Gas Market sensitivity cases

A series of sensitivity cases that explore key uncertainties in the latest outlook, and the impact of changes to specific
outlook elements.

Trailing outlooks, Excel & Report

North American Regional Power
Market Outlooks

Six reports detailing region-specific developments, insights and fundamental market trends. Regions include Northeast,
PJM, Southeast, Mid-Continent, ERCOT, and West.*

Annual, Reports

North American Regional Power
Market Profiles

Individual reports on over 15 major power markets, which summarize the market structure and key trends to date, including
supply/demand, fuel mix, generation asset ownership, and wholesale energy prices.

Annual, Reports

US Coal-Fired Power Plant Retirement
Announcements

A quantitative summary of US coal-fired power plant owners’ plans to retire specific units, including identification of those
that have been ordered or approved to retire by the federal or state regulators.

Semiannual, Excel

(Q2 and Q3)

US wind and solar PV captured price
outlook

A detailed quantitative outlook and summary report on captured prices to onshore wind and utility-scale solar PV

(or the average wholesale electricity price that the variable renewable generators can capture given their estimated hourly
generation profile), as well as a comparison of the projected levelized captured price to projected levelized cost of electricity
(LCOE) by region and online year.

Semiannual, Excel & Report

Note: North American coverage includes Canada and the US Lower 48, unless otherwise indicated.
*Northeast, Mid-Continent, and West include coverage of Canadian power markets.
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Regional Integrated Deliverables: North American Power and Renewables (2)

North American Power and Renewables (continued)

Deliverable Name

Content

Frequency, Format

North American Renewable Power Market
Outlook

A report and accompanying data set with state and provincial capacity addition projections for wind, solar, biomass, geothermal,
small hydro, and ocean energy. Solar projections are provided by segment: utility-scale, C&I, and residential. The outlook in this
deliverable provides a more granular view of renewable additions than is included in the North American Power Market Outlook.

Semiannual, Excel & Report

(Q2 and Q4)

North American Battery Energy Storage
System Outlook

Regional and provincial capacity addition forecast for battery energy storage systems (BESS) capacity additions by market, duration
and application. The outlook in this deliverable provides a more granular view of BESS additions than is included in the North
American Power Market Outlook.

Semiannual, Excel & Report

(Q1 and Q2)

US Onshore Wind Capital Cost and LCOE
Outlook

US Solar PV Capital Cost and LCOE
Outlook

Reports and accompanying data sets with technology specific capital cost and performance outlooks, including levelized required
price projections for new, utility-scale project development.

Annual, Excel & Report

US Battery Storage Capital and Levelized
Cost Outlook

A report and accompanying data set detailing current and projected capital costs for BESS used in grid applications.

Annual, Excel & Report
(Q3-Q4)

North American Renewable Power Policy
and Market Developments

A summary report highlighting the latest renewable policy developments.

Periodic, Report

North American Wind and Solar Power
Project and PPA Activity

A data set summarizing the latest project pipeline status and PPA activity.

Periodic, Excel

North American wind and solar power
ownership rankings

A report and accompanying data set with a project-by-project breakdown of the top wind and solar asset owners and their recent
asset and portfolio transactions.

Annual, Excel & Report

Regional Renewable Energy Certificate
(REC) Market Outlooks

Reports and accompanying data sets that provide an overview of selected regional REC markets, including demand from state-level
policy targets, supply from existing and forecast renewable generation, levelized required prices to utility-scale renewable resources,
and associated premium to wholesale energy prices.

Periodic, Excel & Report

Note: North American coverage includes Canada and the US Lower 48, unless otherwise indicated.
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Regional Integrated Deliverables: North American Natural Gas and Coal

North American Natural Gas and Coal

Deliverable Name

Content

Frequency, Format

North American Natural Gas Short-
Term Outlook

A report summarizing the short-term market drivers and trends, and accompanying data set with three-year forecasts for
natural gas monthly pricing (Henry Hub and approximately 30 key pricing points; storage; supply/demand balances; pipeline
flows; and play-level unit cost, production, and drilling activity.

Monthly, Excel & Report

North American Natural Gas Quarterly
Regional Profiles

Individual reports summarizing regional markets and accompanying data set with corresponding supply/demand balances.

Quarterly, Excel & Report

US Natural Gas Weekly Storage
Outlook

Provides a short-term (two-week) outlook for US lower-48 storage injections and withdrawals and discusses the impact on
natural gas prices.

Weekly, Report
(Tuesdays)

North American Natural Gas Pipeline
Expansion Database

A list of pipeline expansion projects that have been announced for North America. Includes key project details such as
estimated capital costs, project scope, and transportation capacity costs.

Quarterly, Excel

US lower-48 natural gas weather
sensitivities

A report summarizing the current seasonal outlook, with high-demand and low-demand sensitivities.

Semiannual, Report

North American Natural Gas Long-
Term Outlook

A report summarizing the long-term North American market drivers and trends, and accompanying data set with forecasts to
2050 for natural gas monthly pricing (Henry Hub and approximately 30 key pricing points); storage; supply/demand balances;
pipeline flows; and play-level unit cost, production, and drilling activity.

Semiannual, Excel & Report
(February and August)

North American natural gas long-term
outlook: Regional market implications

An accompanying report to the North American Natural Gas Long-Term Outlook, summarizing the long-term regional market
drivers and trends.

Semiannual, Excel & Report

US Steam Coal Market Outlook

A report capturing the long-term US coal market outlook, including recent event impact analysis, analysis of the
competiveness of coal and natural gas in US power generation, basin stockpile projections (and underpinning production,
demand, imports and export), and monthly price outlooks.

Monthly, Excel & Report

North American Power and Natural Gas
Market sensitivity cases

A series of sensitivity cases that explore key uncertainties in the latest outlook, and the impact of changes to specific outlook
elements.

Trailing outlooks, Excel & Report

Note: North American coverage includes Canada and the US Lower 48, unless otherwise indicated.

Confidential. © 2020 IHS Markit®. All Rights Reserved.



Regional Integrated Deliverables: Latin American Power

Deliverable Content Update frequency

Power market fundamentals report Report that analyzes capacity additions , changes in reserve margins while providing key Annual
power trends and drivers, technology shifts market updates, and a 10-year outlook for
supply/demand balance

Long term outlooks Power demand, installed capacity, annual capacity additions, annual generation by Bi-annually
technology and country to 2050.

Power price report Historical price report outlining relevant inputs with key highlights and implications. Mexico Quarterly
and Brazil power prices include long term outlooks for selected industrial and average
residential/commercial tariffs.

Tech tracker Dynamic snapshot of the competitiveness of each generation technology in the Brazilian Annually
and Mexico power markets.

Market Dashboards Interactive dashboards to visualize key data points including supply, demand, and prices for Seasonally
both gas & power.

Strategic and insight reports Strategic research reports covering topics relevant for strategic decision-making processes Regularly

Country profiles Individual country profiles covering policy, economic trends, market fundamentals, market Annually

structure, regulatory framework in the power sector

Confidential. © 2020 IHS Markit®. All Rights Reserved.



IHS Markit’

~
Regional Integrated Deliverables: Latin American Gas
Deliverable Content Update frequency
Natural gas market fundamentals report Report that analyzes project pipelines, market updates while breaking down trends Annual
underlying each market’s midterm outlook, as well as regional trade and LNG imports.
Midterm outlooks Natural gas outlooks for production, import/export levels, and end user demand. Half-yearly
Natural gas price report Report with natural prices (historical and outlooks) outlining relevant inputs with key Quarterly
highlights and implications.
Strategic and insight reports Strategic research reports covering topics relevant for strategic decision-making processes Regularly
Natural gas country profiles Individual country profiles covering policy, economic trends, market fundamentals, market Annually

structure, regulatory framework in the natural gas sector
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Regional Integrated Deliverables: Russian and Caspian Energy

« Strategic analytical reports:

» Reports have different lengths and depth of coverage: Private Reports, Decision Briefs, Watches, Market Briefings, Insights, and Alerts
KEY DELIVERABLES « Short analytical pieces (memos/alerts)

» Workshop/Forum events and discussions

» Selected analytical data sets: Eurasia gas export outlook, national oil and gas balances, energy production tables, etc.

» All energy sectors and aspects:
- Upstream oil and gas: production, reserve and resource base, taxation and fiscal terms, regulation and investment environment
- Midstream and downstream issues for oil and gas: pipelines and transportation, refining, exports
- Electric power (thermal generation, hydro, nuclear, renewables) and coal (production, exports)
- Energy consumption and domestic energy markets

* Immediate, regular analysis of important topics that reflect broader concerns and issues:
TOPICS : Ecqr)omic (_jc_avelopment and prospects

- Politics/political power

- Regulatory issues/legislation

- Upstream and downstream developments and prospects / taxation and fiscal terms

- Company activities, strategies, and performance

- Analysis of regional political issues and energy transit

 All countries within region:
-Russia, Kazakhstan, Turkmenistan, Ukraine, Belarus, Azerbaijan, Uzbekistan, Georgia, Tajikistan, Kyrgyzstan,
Moldova, Armenia

* Russian oil and gas developments, regional upstream developments in Kazakhstan, Turkmenistan, Azerbaijan, and National oil companies (NOCSs)
» Domestic energy markets (i.e. consumption trends and pricing) and export issues across region

KEY FOCUS AREAS (i.e. transportation, markets, prices)

+ Politics, economics and geopolitical risks

« State policy and regulation
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%% IHS Markit’ 63

Regional Integrated Deliverables: South and Southeast Asia
Greater Breadth of Coverage Frequent Market Updates Detailed Insights
Annual Quarterly & Half-yearly Monthly Periodic

Profiles Energy Briefings Data Tables Market Insights

In-depth analysis of energy market Reviews recent market trends Monthly updates of data on Timely analysis of market

fundamentals and outlooks, covering and data, policy changes, and power, gas, and coal supply, | trends and policy
power, gas, and coal. the ways these trends alter the demand, pricing, and announcements, with
energy landscape. infrastructure. implications for investors.
Reports:
« India: Reports: Tables: Examples:

» Natural Gas Profile * Quarterly for India = Power » India’s roadmap for power market

« Coal Profile * Power = Demand & Availability reforms: quest for organized and

* Power Profile + Power price tracker + Installed Capacity efficient market operations

* Sfﬂfﬂ'_ Proﬁ.fe + Coal + Generation » The final verdict Bangfadesh

* Retail Tariffs + Natural gas - Power Prices increases gas subsidy and consumer
» Bangladesh & Pakistan * Gas power plants tariffs, on account of LNG imports

- Power Profile * Haif-yeariy: _ _ * Power oufages - India’s captive coal industry: Will

- Gas Profile * Renewables Briefing — India « Coal & Gas passive development continue to fuel
* Enerqgy Briefing — Bangladesh - Demand-Supply import growth?
_ * Enerqgy Briefing — Pakistan - Imports  Low ren T AT
= South Asia Renewable Profile - Prices India: aggressive bids or unrealistic
= Market dashboard on connect with long- expectations?

term power and gas outlooks 2010-2050

= S Lanka Energy Frofile

IHS Connect Videos — An exclusive platform for delivery of content through short analysis.
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5?g: IHS Markit

Regional Integrated Deliverables: South and Southeast Asia

Greater breadth of coverage

1. Annual Profiles

In-depth analysis of energy market
fundamentals and outlooks to 2050,
covering power, gas, coal and renewables.

Country profiles covering Myanmar,
Philippines, Vietnam, Singapore, Thailand,
Malaysia, Indonesia, Laos and Cambodia.
Sample reports:

» Vietnam Natural Gas Market Profile

* Phifippines Power Market Profile

= Indonesia Coal Market Profile

= Indonesia Power Market Profile

* Indonesia Natural Gas Market Profile

* Malaysia Renewable Market Profile

= Singapore Power and Renewables Profile

Confidential. © 2020 IHS Markit®. All Rights Reserved.

Frequent Market Updates

Quarterly

2. Market Briefing

Reviews recent market activity,
policy changes, trades and
investments. Trends are
highlighted to determine the
impact on our Southeast Asia
outlook.

Sample reports:

» Southeast Asia gas/LNG and
coal quarterly
(7 country coverage)

» Southeast Asia power and
renewables quarterly
(f country coverage)

3. Data Tables

Updates of annual forecast for

power, gas, coal and renewables.

Data is delivered on Power Bl
analytics platform.

Tables:

* Demand & Availability
» (Generation by fuel

* Commodity demand

* Power plant utilization

Detailed insights

Periodic

4. Market Insights

Timely analysis of market trends
and policy announcements, with
implications for investors.

Delivery in the form of videos,
written insight and power point.

Examples:

* Indonesia coal-fired capacity to
triple by 2050 but financing will be
challenging.

* EGAT’s request for LNG supply

marks the deliberate start of
liberafization.

= A potential rewrite of Malaysia’s
power sector

IHS Connect Videos — An exclusive platform for delivery of content through short analysis.




%% IHS Markit’

Global Fuels

Features analysis and data on global market fundamentals, the policy landscape and
changing consumer demands.

Confidential. © 2020 IHS Markit®. All Rights Reserved.

65



%% IHS Markit’

Global Coal

Provides international coal benchmark pricing and market data — from biweekly in-depth
reports to real-time email alerts.

Confidential. © 2020 IHS Markit®. All Rights Reserved.
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HS Markit’

Global Coal in Connect

In Connect, hover over the Energy menu > Gas, Power, and Energy Futures > click on Global Coal.

% Connect Searcr

Agribusiness Automotive Chemical Economics Energy Life Sciences Maritime & Trade Risk Energy Advisory & EV

Upstream Qil and Gas 0il Markets, Midstream, and Downstream Gas, Power, and Energy Futures Mability Portal

RESEARCH & DATA
Power and Renewables Regional Integrated Global Fuels Clean Energy Tech Cross Energy
Global Power and Renewables Asia Pacific Global Coal Global Clean Energy Technology Energy and Climate Scenarios
European Power Analytics Europe Global Gas Batteries and Energy Storage Strategic Horizons
MNorth American Power Analytics Greater China LNG Hydrogen and Renewable Gas EnergyView Service Sector
FastLMP Qi Latin America LNG Analytics Forum Trial HUB
i Solar PV
North America All Insights and Analytics
Russia and Caspian
South and Southeast Asia
RESEARCH A GEOGRAPHY Search... C.\
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https://connect.ihs.com/pgcr/coal/overview

IHS Markit’

Global Coal Home Page

Use the left-hand rail to browse research and analysis under Home and Research and data visualization under Analytics.

The Home page displays various widgets for News & Commentary, Featured Insight, Expert Analysis,
key data visualization, and more.

Glabal Caal

Mews & Commentary Featured Insight
heast A& for US B 1 2 lamdian th kil i weakl ghot . 1
Southesst .s:a einuld b nexd tarpet los US thermal exparts : Colambian thermal stockpiles surge on year amid weak global market : India State Energy Profile: Karnataka ]

Unitwd Slates

sxporis, helping b Combine temal coal
iopicat HS Told incregse frem 045 m

L&) therma
T %

ekl b ih wocd b
s T E o

stewapibes in Colembia wise .52 mi on 16 Qctoh
FEIT 2R, 35 prody Tma

L orth A encan Deport Coal & Gas Summit in «..'-' Francison, dte ndees. spatlizhtes marset The bates week's sinckpibes remained st from 333t on ¢ i . &
feu ! &t 345 il on Global Coal Imports and Exports by Quality, Septembar B
2018
Asiam coal burm rises, but some shift avway : Australian vessel queues on the rise F
Coak-fired power paneration Ras grown on many Askan power g = australian vessel queues wene on the Ase this weei, but Hurer Vakey minzrs expect shipments to Japan Caal Prafile ]
{ b s ar-term. bn Quwsrrsar e - v
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DBy Coa
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U e India Coal Market Driefing: Third quarter 2019 B
13 5ep 231
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) Malaysia Coal Profile ]
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IHS Markit’

Global Coal Research Pages
Use the left-hand rail to click on Research topics to browse and narrow down Global Coal research.

Global Coal

A

Filters

Confidential. © 2020 IHS Markit®. All Rights Reserved.

All

EN P
Fresght rates: istory and outiook to 2050
Tris s2etion provkdes Aotz on cight rates Sor the Mozt commanly traaod rautes 11 The Riobal stear 200, market 0n 3 poarky, moncaly, and wee
Stearn coal prices: History anc cutiook to 2050
) - Got Data
Ulodows Stoann Cont 1 icwn: Upchatom— 1S Mo &l J e Calews snnd Tanees A5 Mark < e paased W0 anmauraw et the lulesl

MCC Indonesian FOB markers - 25 October 2019

A bly nshonesion FO0 peos part s sapplement of the NeClodesy Cnsl Separ

whotial stuan

Use green arrows to apply filter options and/or type a keyword search.

ACBINZE SEA1C5 NS 0Nz of The bty Comgont r ot
Isb Hizercalznd projeciod Erices 10 2030 1 prowk
Tilde 10 dow t

View and access files quickily.

Apply filters or a
search, then
select Follow
This to save the
page and apply
an email alert.

Save an
individual
document, and
share with
colleagues.

Saved content
appears in My
Saved (inthe
left hand rail).



IHS Markit’

Global Coal Analytics

Use the left-hand rail to click on Analytics topics to customize and visualize related data.

Global Coal

Coal Analytics

Access topical tabs.

Supply & cemand by cointry

Supphy & desnand by guality

Supply & demand, y-0-5 chanpe Schamatic quality lows Cionsts Arbs

=
Annual samhly Map

Exparis
® Imports

v O Alrice

[ = RSt

v O Ewoge

v O Dndian Cosan

v O Latin Amarica

+ O mediterrarean
¥ OO Mol ez

Customize
data -

|

Feletalliangical
W Thermal

4,200 kcalkg, NAllorless
4 FO0L5 000 kealkn, MAR

o, D000, 6U0 keal'kg, NAK
G.00046,200 kealka, MAR
5,200 kealkg, NAR or more
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Annual thermal coal imports by country and quality: metric tons
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& IHS Markit

Global Steam Coal

* Global Steam Coal Advisory Service - Long-term (25yr) outlooks
and strategic insight on the global steam coal market.

« Fundamental analysis that includes - Supply, demand, cost,
price dynamics, as well as freight, carbon, spreads, and arbitrage
opportunities.

* Provides an in-depth understanding of competing fuels and
price inflection points, and independent analysis of the coal and
subsidiary industries set within IHS Global Scenarios and
Macroeconomic framework.

* Monthly, quarterly, and annual reports with a 25-year outlook for
supply, demand, price, costs curves, freight.

« Steam Coal Forecaster — Quarterly review of Global Steam Coal
trade.

« 18-24 month outlook for global steam coal trade and data.

« Country-by-country demand and supply analysis.

Confidential. © 2020 IHS Markit®. All Rights Reserved.

Stockpiles (producers & consumers)

Hydro and generation activity, Rail and port developments
Detailed forecast of supply, demand and freights.
Conclusions about steam coal price outlooks.

Analysis of Atlantic & Pacific steam coal markets.

Alerts of impending market shortages or surpluses, indicating
price direction.

Full access to our online data center.
Full access to our coal research team.

Invitations to executive member forums, webinars, and
conference calls/events to engage with our analysts and with
peers / colleagues within our coal community.



%% IHS Markit’

Global Gas

Provides a unique perspective on changing gas markets for both short-term market
monitoring and long-term strategy decisions.
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HS Markit’

Global Gas in Connect

In Connect, hover over the Energy menu > Gas, Power, and Energy Futures > click on Global Gas.

% Connect Searcr

Agribusiness Automotive Chemical Economics Energy Life Sciences Maritime & Trade Risk Energy Advisory & EV

Upstream Qil and Gas 0il Markets, Midstream, and Downstream Gas, Power, and Energy Futures Mability Portal

RESEARCH & DATA
Power and Renewables Regional Integrated Global Fuels Clean Energy Tech Cross Energy
Global Power and Renewables Asia Pacific Global Coal Global Clean Energy Technology Energy and Climate Scenarios
European Power Analytics Europe Batteries and Energy Storage Strategic Horizons
MNorth American Power Analytics Greater China LNG Hydrogen and Renewable Gas EnergyView Service Sector
FastLMP Qi Latin America LNG Analytics Forum Trial HUB
i Solar PV
North America All Insights and Analytics
Russia and Caspian
South and Southeast Asia
RESEARCH A GEOGRAPHY Search... C.\
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https://connect.ihsmarkit.com/pgcr/globalgas/dashboard/overview

HS Markit’

Gas Markets Home Page

Use the left-hand rail to browse research and analysis under Home and Research and data visualization under Analytics.

The Home page displays various widgets for Featured Research, Expert Analysis,
Featured Experts, key data visualization, and more.

Home

Key Outlooks Featured Research Expert Analysis Featured Experts
Southeast Asia Natural Gas B US elections: Implications for B : Shankari Srinivasan
Price Outlook power and natural gas markets Vice President

t in the 2020s 2l

t 2020 - Re 3l Integrated | Insight
US Natural Gas Weekly RR ¢ Michael Stoppard
Storage Outlook, 6 October Latin American Gas Market n : E:;I\f‘;:“‘g"’” Global Gas, Energy;.:an
I e
2020 Fundamentals Report: ot
6 Oct 2020 - G Mexico
v40e0-Hegonslintegrated ] [N Leadership dialogue with Charif Souki James Taverner

Southeast Asia Natural Gas B 3 Oct 11,202 Senior Director
Market Briefing: A green Adequate supply for North Asia R» ° Charif Souki, Executive Chairman and cofounder
recovery: Southeast Asia steps LNG spot demand in the of Tellurian, assesses the state of LNG in 2020 and
up efforts on decarbonization to 2020/21 winter R the cevelopments that are Shaping the e, Frederick Ritter
tackle climate change, October R industry over the long term. Is the natural gas... Analyst

’ t 2o
2020 &

So'uth and Southeast Asia to ° Terrell Benke
drive LNG demand growth At
Z 5 xecutive Director
European Gas Short-Term Price [ x] 2 t 202( ht N
Outlook, September 2020
10ct2 al Ga e

MORE KEY OUTLOOKS MORE FEATURED RESEARCH  ALL RESEARCH MORE VIDEOS EXPERT DIRECTORY
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HS Markit’

Global Gas Research Page Navigation
Use the left-hand rail to click on Research topics to browse and narrow down research.

Filters < All Research

Enter a keyword
Search.

CEOGRAPHY ype bo ¢

SURSECTOR

TOPIC & CONCEPT
Results (1,609 Click on Follow FOLLOW THIS

s COMTINTTYPL This to save into
My Connect.

Gas, Power, and Energy Futures Events—2020 B : Click on 3-dot

Apply Filter ' eponat Integrated | InStarkit Event menu to save
Optl ons. Save thie date and plan to attend an axclusive 1HS Madkdt event hasted by the Gas, Fower, and Enargy Futures team, with content tailored to address the major issues you are facing, | nto My Saved .

Featuring the latest research and insight from our tup thought leaders, this globe] series of Briefings offers a.

OMP EXTENDED

FILE TYSE

Apply an email
alert.

Global Gas Webinar Serles, Fall 2019

S servide, you areinvited 1o gasticipate in our semiannual webinar series. As ane of the key components

your subscription, these webinars are held every spring and 1ail and provide you with an opportunity L. Share Wlth

colleagues.
Global Gas Price Report: Short-Term history and outlook, November 2019 I ] :

18 NAv

rket B
Benchmark gas prices ended October 2019 well below price levels from a year earlier, with Eurcpean prices dawn by nearly haj V| ew an d access E
over third quarter 2019, with US and Adian benchmarks ending the quarter higher than midyeasr levels.... f| I es q u |Ck|y

Maja
price

™ ARCHIE
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IHS Markit’

Global Gas Markets Analytics

Use the left-hand rail to click on Analytics topics to customize and visualize related data.

Global Gas Markets

Access global regions and sub-chapters.

Global Natural Gas Market Dashboard

Latin Amcrica

sarth America Russia South and Southeast Asia

filaha Europe Greater China
Domeiic Production and Consurnplcn Support
View by
or
Geography bt perd [EOR ic
gum—
Ceuntry
O select &l
A | +O africa
pp y *O ssia Pacific - non-0ECT
filter VO Asia Pacific  OFECD
. 0O Cormmorwsalth of Independent St
OptlonS *O Europe
+O Latin America
*O riddle East
+O Morth America
—

GLOBAL NATURAL GAS OUTLOOK: CONSUMPTION & PRODUCTION
Domestic consumption

cm
R

n ] III!I! II 1] II.I
2‘!Igglgllililil|I|||II|I|II| a |
O e e e e e ] e e - ---------------------
gt g o o B o e el o gt B et B ool e o o i b g ol P g o ot ol o it o ol o i o
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Click the
3-dot
menu to
export
data.



Greater China

Latin America

North America

Russian and Caspian

South & Southeast Asia
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— Global Gas: Europe

Watch - A report summarizing the short-term market drivers and trends, and accompanying data set with forecasts to 2040
for natural gas monthly pricing, storage, supply / demand balances, pipeline flows, and play-level unit cost, production, and
drilling activity.

Gas demand and supply outlook - Individual reports summarizing regional markets and accompanying data set with
corresponding supply / demand balances.

Gas price outlook - Provides a short-term (two-week) outlook for US lower-48 storage injections and withdrawals outlook
and discusses the impact on natural gas prices.

Competitive fuel price analysis - compares competitiveness of gas versus coal, oil, and oil products, including price
outlooks for coal, oil, oil products and gas, as well as macroeconomic data.

European gas flexibility outlook - A report summarizing the market outlook to 2025.

European gas hub tracker - A report summarizing the market outlook to 2040.

Supply and demand tracker - Market fundamentals and commentary on key drivers affecting the five year market outlook.
Heating & cooling degree days - Yearly, monthly, quarterly heating and cooling degree days per country.

Storage tracker - Gas storage utilization data and recent market views.

Strategic reports - Strategic research reports covering topics relevant for strategic decision-making processes.

Country profiles - Developments in fundamentals, industry structure, policy and regulation, infrastructure, historical prices
by end-user sector.



Europe

Latin America

North America

Russian and Caspian

South & Southeast Asia
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— - Global Gas: Greater China

Natural Gas Data Tables - Monthly domestic gas production volumes, China’s gas import/export volumes and values by
country, annual provincial gas demand, pipeline length, and population connected to the gas grid, and five-year supply and
demand outlooks.

Natural Gas Price Data Table - Regulated citygate prices by province and retail prices by sector in key cities, monthly gas
import price by port, and monthly wholesale LNG prices.

Natural Gas Quarterly Market Briefing - Analysis of recent changes in the natural gas market fundamentals and policy
development during the previous quarter, and assumptions behind five-year supply and demand outlooks.

National Gas Supply Outlook by Basin - Supply volume and cost for conventional, coalbed methane, and shale gas by
basin, coal-based synthetic natural gas by province, and pipeline and LNG imports through 2040.

Provincial Gas Demand Outlook by Sector - Provincial level gas demand outlook by sector (industrial, feedstock, power
generation, district heating, commercial, residential, transport, and others) through 2040.

Long-term Citygate Gas Price Outlooks - Citygate gas price outlooks in key provinces through 2040.

Long-term Industrial Retail Gas Price Outlooks - Regulated industrial retail gas price outlook in key provinces through
2040.

Small Land-based Liquefaction Watch - Annual updates of capacity addition at the provincial level, trends in utilization
rates and prices, and analysis on recent market developments and policies impacting small liquefaction business.

Regional Regasification Outlooks: North, Central, South - Regional regasification outlook by terminal and LNG
procurement strategies analysis by key players.



Europe

Greater China

North America

Russian and Caspian

South & Southeast Asia
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—— Global Gas: Latin America

Natural gas market fundamentals report - Report that analyzes project pipelines, market updates while breaking down
trends underlying each market’s midterm outlook, as well as regional trade and LNG imports.

Midterm outlooks - Natural gas outlooks for production, import/export levels, and end user demand.

Natural gas price report - Report with natural prices (historical and outlooks) outlining relevant inputs with key highlights
and implications.

Strategic and insight reports - Strategic research reports covering topics relevant for strategic
decision-making processes

Natural gas country profiles - Individual country profiles covering policy, economic trends, market fundamentals, market
structure, regulatory framework in the natural gas sector

Webinars - Interactive sessions with IHS Markit researchers on breaking events of importance to the market. It provides
our vision and analysis regarding the implications to our stakeholders while providing a forum for questions.



Europe

Greater China

Latin America

North America

Russian and Caspian

South & Southeast Asia
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—— Global Gas: North America

Natural Gas Monthly Briefing - A report summarizing the short-term market drivers and trends, and accompanying data
set with forecasts to 2040 for natural gas monthly pricing (Henry Hub and 29 key pricing points), storage, supply / demand
balances, pipeline flows, and play-level unit cost, production, and drilling activity.

Regional Natural Gas Profiles - Individual reports summarizing regional markets and accompanying data set with
corresponding supply / demand balances.

US Natural Gas Weekly Storage Briefing - Provides a short-term (two-week) outlook for US lower-48 storage injections
and withdrawals outlook and discusses the impact on natural gas prices.

Eastern US and Canada Pipeline Expansion Database - A listing of pipeline expansion projects that have been
announced in the US Northeast, Midwest, and Southeast/US Gulf Coast regions and in eastern Canada. For each project,
the database includes key details, such as estimated capital costs, project scope (e.g., additional pipeline and/or
compression), and transportation capacity costs.

Natural Gas Watch - A report summarizing the market outlook to 2025.

Natural Gas Long-term Outlook - A report summarizing the market outlook to 2040.



Europe

Greater China

Latin America

North America

Russian and Caspian

South & Southeast Asia

Confidential. © 2020 IHS Markit®. All Rights Reserved.

— Global Gas: Russian and Caspian

Market fundamental reports - Russia Watch and Caspian Watch. Review and medium-term outlook. Market briefings /
Regular short-term updates. Long-term oil and gas outlooks, covering national and regional production trends, consumption
and exports by direction and route. Eurasian Oil Export Outlook. Eurasian Gas Export Outlook.

Strategic and insight reports - Strategic research reports covering topics relevant for strategic decision-making
processes. Private and special reports Strategic analysis with long-term vision. Decision briefs. Topical analysis on key
developments. Insights issued periodically. Short-term analysis.

Expert Analysis - Contact: Connect with key researchers. 600+ analyst’s across IHS Markit Energy. Local expertise across
a global network. Bespoke presentations. On-site briefings on specific topics possible.

Webinars / Events - Client briefings: Regular energy research briefings (held in different global locations) Webcasts: Latest
research and key messages. IHS Markit Energy CERAWeek: Preferential rates.



Europe

Greater China

Latin America

North America

Russian and Caspian

South & Southeast Asia
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— - Global Gas: South & Southeast Asia

India Natural Gas Monthly Data Tables - Data on historical monthly gas supply by source, production by player, LNG
imports, demand by sector, gas-fired power capacity and generation by region, and gas pricing. Annual outlooks for LNG
regasification capacity to 2020, and gas supply and demand to 2030.

India Natural Gas Quarterly Market Briefing - The India Natural Gas Market Briefing Third Quarter 2016 provides a
quarterly update of recent trends in gas supply, demand, and pricing as well as a review of recent policy and regulatory
changes for the gas market.

India Regasification Outlook - This report provides analysis on developments in LNG regasification by terminal and
developer, including expected timelines for project start and key drivers/ risks of each project.

India Natural Gas Market Report and Data Tables - This report provides detailed analysis of developments in India’s
natural gas sector and an outlook to 2030. Sections of the report include: Market overview and structure, Supply by source,
Demand by sector, Infrastructure, Pricing, and Market outlook.

Pakistan Natural Gas Market Report and Data Tables - The report covers the country’s natural gas sector, including
market structure, supply, demand, infrastructure, pricing, and outlooks.

Bangladesh Natural Gas Market Report and Data Tables - The report covers the country’s natural gas sector, including
market structure, supply, demand, infrastructure, pricing, and outlooks.

Webinars - Interactive presentation with IHS Markit experts providing analysis on recent market events, policy changes,
and implications



%% IHS Markit’

LNG

Provides timely data and analysis on assets, competitive behavior, and regional and
global markets across the entire liquefied natural gas (LNG) value chain.
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HS Markit’

LNG in Connect

In Connect, hover over the Energy menu > Gas, Power, and Energy Futures > click on LNG.

% Connect Searcr

Agribusiness Automotive Chemical Economics Energy Life Sciences Maritime & Trade Risk Energy Advisory & EV

Upstream Qil and Gas 0il Markets, Midstream, and Downstream Gas, Power, and Energy Futures Mability Portal

RESEARCH & DATA
Power and Renewables Regional Integrated Global Fuels Clean Energy Tech Cross Energy
Global Power and Renewables Asia Pacific Global Coal Global Clean Energy Technology Energy and Climate Scenarios
European Power Analytics Europe Global Gas Batteries and Energy Storage Strategic Horizons
MNorth American Power Analytics Greater China LNG Hydrogen and Renewable Gas EnergyView Service Sector
FastLMP Qi Latin America LNG Analytics Forum Trial HUB
i Solar PV
North America All Insights and Analytics
Russia and Caspian
South and Southeast Asia
RESEARCH A GEOGRAPHY Search... C.\
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https://connect.ihsmarkit.com/pgcr/lng/dashboard/overview

HS Markit’

LNG Home Page

Use the left-hand rail to browse research and analysis under Home and Research and data visualization under Related Tools.

The Home page displays Related Tools and various widgets for Featured Research, Trade Alerts, Data &
Maps, and more.

Home

Related Tools

f-'l -] 0= 2D

[LE ~— W
LNG Shipping
Calculator LNG Trade Tables TOTEM
Featured Research Trade Alerts
[5] Leadership dialogue with Charif Souki : Flowing into the 2020s: What Europe’s new R LNG tanker market tightens as global LNG prices s
12 Dct 202 competitive gas market means for energy security recover
Benchmark LNG price outlook October 2020 R :
09 Oct 2020 Feast or famine in the LNG spot tanker market ] H Cameron LNG resumes exports following Hurricane H
driven by seasonal demand Laura as another hurricane heads towards the US
. Gulf coast
LNG Import Outlook: South Africa ] H ult coas
The New Map: Energy, Climate, and the Clash of B H
. . o Nati Regi LLNG Trade Tracker for S ber 2020 H
Adequate supply for North Asia LNG spot demandin B H Ia_ 'ons__ efgllonla_ rade Tracker for September
the 2020/21 winter R
egasification M . .
asification Map LNG and the capital divide: Reshaping the R OPIS Asia LNG Price Report: 06 October 2020 R
South and Southeast Asia to drive LNG demand ] H co..m.merclalmodel e
growth
) Equinor looks for backfill cargoes after fire at s
LNG import outlook: El Salvador n H Snohvit

25 5ep 2020 1 Oct 2020

Confidential. © 2020 IHS Markit®. All Rights Reserved.



HS Markit’

LNG Research Pages

Use the left-hand rail to click on Research topics to browse and narrow down LNG research by topic.
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IHS Markit’

LNG Data Tools

On the Home page, access Related Tools to
visualize, customize, and export data related
to LNG shipping, trade, and production.

Related Tools
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IHS Markit’

Global LNG Capability Overview

Global and regional analysis, macro view of LNG One-stop source for highly detailed LNG analysis is
industry like adding analysts to your team

Market briefings with short-term trade forecasts Frequently updated profiles and data on: liquefaction
highlight impact of recent market events on industry projects, markets, regasification
dynamics

Event and data-driven insights on asset and country
Long-term trends derived from global energy scenarios Global Assets & level trends
model with stress test drivers behind forecasted S/D Perspectives Markets
balances

Strategy profiles of 50 LNG actors including suppliers,

Most detailed & accurate LNG cargo data available,
aggregators and buyers

10-year historical database Company

Tradi
rading Strategy

Deep coverage of niche buyers provides insight into
evolving market demand

Continually updated monitoring, spot market tracking,
pricing, freight rates, charter information

Analysis on drivers and challenges of your partners,

Unparalleled commercial intelligence sourced from : :
suppliers, customers, and competitors

traders, producers, buyers, port authorities, brokers on
a daily basis

Integrated analytic approach yields superior insights by bringing together experts across the
LNG value chain

Data is accurate and the most current available

Community access through members-only events

Ease of access to global LNG and regional gas experts
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IHS Markit’

|/ LNG

* Global Perspectives

>

Market Briefing: comprehensive and integrated analysis of key drivers for supply,
demand, trade and pricing; near-term (through 2020) forecast of global balances

Short-Term Tracker: data and graphs detailing recent LNG import/export dynamics, and
key contracts and milestones

Global and Regional Trends: strategic research papers outlining the overarching
storylines of macro drivers in LNG

Long-Term Analysis Scenarios: detailed demand and liquefaction capacity forecasts to
2050 for the three IHS global energy scenarios, updated annually

Strategic Reports: in depth research papers on special interest topics which will set the
stage for future LNG strategy

e Assets & Markets

>

Liguefaction: granular liquefaction project profiles (120+) updated 2-3x year; regional
outlooks; and a quarterly global outlook focusing on key contracting and engineering
milestones

Markets: detailed country profiles (30+) of LNG demand drivers updated 3-4x year with
supporting data updated monthly; annual LNG supply/demand gap by country

Regasification: annual country regasification outlooks (20+) analyzing drivers of
regasification investment; biannual floating regasification outlook

Shipping Outlook: quarterly analysis of market conditions

Confidential. © 2020 IHS Markit®. All Rights Reserved.

Company Strategy

>

>

Analysis of the LNG strategies of 50 companies. Critical insights for users who require a
more detailed and sophisticated approach to industry participants, including buyers, sellers,
partners and competitors.

Strategy Assessment. Reviews corporate, regional, and operational strategies and
examines investment activity along the value chain and in different regions.

Data Sheet. Provides company data on operations throughout the value chain, structured
and formatted for easy use.

Strategic Memos. Address key gas trends and how they influence companies.

Trading

>

Voyage-Specific Commercial Data: continually-updated voyage records feature spot
shipment identification, buyer/seller, charter information, and pricing

LNG Import and Export Volumes: monthly import and re-export volumes by importing
country/terminal, exporting country

Activity Alerts: Port-specific notifications as new shipments are identified, alerts of
marketplace activity

Expert Analysis: Time-sensitive identification of emerging trends in the data and
commercial intelligence

Regional Trends: biweekly, and quarterly regional analysis (Americas, Europe, Asia
Pacific/Middle East) plus an annual report on global trade

LNG Production Tracker: Monthly LNG production by country vs. nameplate capacity,
monitor liquefaction plant status



%% IHS Markit’

LNG Analytics

Perform quick comparatives and benchmarking analysis on key factors moving the LNG
market using historical and forward-looking data.
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HS Markit’

LNG Analytics in Connect

In Connect, hover over the Energy menu > Gas, Power, and Energy Futures > click on LNG Analytics.

% Connect Searcr

Agribusiness Automotive Chemical Economics Energy Life Sciences Maritime & Trade Risk Energy Advisory & EV

Upstream Qil and Gas 0il Markets, Midstream, and Downstream Gas, Power, and Energy Futures Mability Portal

RESEARCH & DATA
Power and Renewables Regional Integrated Global Fuels Clean Energy Tech Cross Energy
Global Power and Renewables Asia Pacific Global Coal Global Clean Energy Technology Energy and Climate Scenarios
European Power Analytics Europe Global Gas Batteries and Energy Storage Strategic Horizons
MNorth American Power Analytics Greater China LNG Hydrogen and Renewable Gas EnergyView Service Sector
FastLMP Qi Latin America LNG Analytics Forum Trial HUB
i Solar PV
North America All Insights and Analytics
Russia and Caspian
South and Southeast Asia
RESEARCH A GEOGRAPHY Search... C.\
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https://connect.ihsmarkit.com/pgcr/lng-analytics/analytics/summary?tab=LiquefactionUtilizationTracker

HS Markit’

LNG Analytics

Perform quick comparatives and benchmarking analysis using historical and forward-looking data.

LNG Analytics Summary

Access various

Sumimary
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topical menus.
*NEW™* Contract Gap Tracker Short-term Fundamentals Liquefaction Utilization Tracker Supply Sources Capacity and Contract Demand Tracker Import Markets - Guide - opica enus
Benchmark LNG Prices ($/MMBtu) Futures Curves for Key Commodities (Last Week Average, $/MMBtu)
6.0
15
55
; 50 i tstututetat
Navigate to - —
different pages 45 -7 e mmmmmemmmeemmem————— mmmmmma- ==
to view content. s
4.0 -
35
Naov 2020 Dec 2020 Jan 2021 Feb 2021
Jan 2018 Jul 2018 Jan 2019 Jul 2019 Jan 2020 Jul 2020 Contract Delivery Menth
®Japan - UK Spot Differential ® JCC Parity @Japan spot ® UK spot @Benchmark US LNG to Japan Commodity - = = Henry Hub * 115% to JKM Proxy - - —Henry Hub * 115% to TTF Proxy JKM TTF
Given that some markers have time lags when they are reported, we have included our forecasts when the data is Source: CME Group, IHS Markit. Dashboard: Pricing - Futures Contracts Compelitiveness
not yet (g lly the last 1-2 ths for JCC pricing). We will replace forecasts with actuals as they
become available. Dashboard: Prices - Historical Monthly
US LNG Exports by Import Region vs. US Capacity (MMt) US LNG Lifting Decision: US LNG FOB Netback Less US LNG SRMC
6 ®Europe Differentials ($/MMBtu)
. JKT 15
@MENA
4 I @ Morth America 10 M/
@ Other Asia
- o
2 . . . . || | — . © South America N\\ N A

Access a quick case study demo here. | access training
videos.



https://ihsmarkit.com/products/global-lng-predictive-analytics.html

HS Markit’

LNG Analytics Framework

A deep dive into the key factors moving the LNG market.

E a7 ) .
’?f/”/ﬁl\\"“; IHS Markit LNG Analytics
Contracts
Trade: Loaded Volumes Trade: Delivered Volumes Contract Overview
Cross Basin Trade: Loaded Cross Basin Trade: Delivered Contract Expirations
Volumes Volumes

Liquefaction Project & Contract

Details Tables Reexports Contract Exposure

Historical Liquefaction Capacity &

Exports Import Exposure Contract Signing Trends

Short-term Quarterly Forecast:  Regasification Project Details

Supply vs. Liquefaction Capacity  Tables LT B TR

Short-term Quarterly Liquefaction Historical Regasification Capacity

Utilization Forecast & Imports Contract Pricing: Table

Long-term Annual Forecast: Short-term Quarterly Forecast:

Supply vs. Liquefaction Capacity Imports vs. Capacity R

Long-term Annual Liguefaction Long-term Annual Forecast:

Utilization Forecast Imports vs. Capacity N o

Vintage vs. Current Demand
Forecasts

Shipping
Historical Prices - Monthly Trade by Vessel
Historical Prices - Annual Cross Basin Trade by Vessel

Short-term Monthly Forecast

Ton-mileage
Prices L

Long-term Annual Forecast Prices Vessel Details Tables

Trade vs. Historical Prices Fleet evolution

Cross Basin Trade vs. Historical
Prices

Charter rates

Reexports vs. Historical Prices Charter rates vs. Trade

Long-term Annual Forecast:
Supply/Demand & Prices

Company Vessel Tracker

Trade Flow Map: Loaded or

Trade by Company red Volu

Market Intelligence Network

Cross Basin Trade by Company Trade Flow Map: By Vessel

Liquefaction Portfolios Trade Flow Map: By Company

Contract Portfolios

Contract Expirations

Regasification Portfolios

Shipping Portfolios

Trade & Contracts

Ton-mileage by Company

Benchmarking



%% IHS Markit’

Clean Energy Technology
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Global Clean Energy Technology
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HS Markit’

Global Clean Energy Technology in Connect
In Connect, hover over the Energy menu > Gas, Power, and Energy Futures > click on Global Clean Energy Technology.

Upstream Oil and Gas Oil Markets, Midstream, and Downstream Gas, Power, and Energy Futures Mobility Portal

RESEARCH & DATA

TOOLS
Power and Renewables Regional Integrated Global Fuels Clean Energy Tech Cross Energy Map
Global Power and Renewables Asia Pacific Global Coal I Global Clean Energy Technology I Energy and Climate Scenarios
European Power Analytics Europe Global Gas Batteries and Energy Storage Strategic Horizons RELATED
North American Power Greater China LNG Hydrogen and Renewable Gas EnergyView Service Sector ) )
Analytics Latin America LNG Forum S —— PointLogic
FastLMP North America Analytics Solar PV All insights and Analytics Midstream Database
Russia and Caspian The Energy Daily
South and Southeast Chemical
Asia Country Risk
Economics
RESEARCH A GEOGRAPHY Search... Q
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& IHS Markit

Global Clean Energy Technology — Home Page

Comprehensive data, analytics and insight on the most important technologies shaping the transformation of the energy industry

Global Clean Energy
Technology

Home

Batteries and Energy

Solar

Wind

Analytics

All Technologies

Video Library
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Home

Home: Displays various
widgets for Market Data &
Forecasts, Reports &
Insights, Expert
Analysis, and more.

Reports and Insights

Global Wind Ownership Rankings RE
2019: Trends and review

Energy Storage System Integrator (-]
-
Research: Browse alll
research by topic, apply
filters, or run a search.

Will Spanish solar PV survive the fallout &
of COVID-197

Analytics: Customize,
visualize, and export data
in the related technology
Dashboard.

MORE REPORTS AND INSIGHTS

Market Data, Forecasts a
PV Suppliers Tracker: Third quarter 2020
Video Library: Receive

key messages from IHS
Markit research analysts.

Solar Deal Tracker: September 2020
PV Inverter Market Tracker: Third quarter 2020

PV Installations Tracker: Third quarter 2020

My Saved: Access and
share your saved items.

nd Models

Featured Experts

How batteries are making money inUs [
power markets

Edurne Zoco
Executive Directos

. Eduard Sala de Vedruna
E ulive Directos

Energy Storage and Battery Policy Insight:
September 2020

Sam Wllklnson

Portuguese solar auction: Innovative n Associate Directos

design and zero-subsidy contracts

EV charging infrastructure: Navigating COVID-19
and planning for post-crisis demand

Catherme Robmson

By 2030, nearly 25% of light passenger vehicles . .
uiiv chos

produced will be plug-in capable, according to IHS
Markit forecasts. What electric vehicle (EV) infrastructure
will exist to support the projected rollout? What pelici...

DEOS RT DIRECTOR!
~MC A - T
LCOE Analytics
&
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000
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& IHS Markit

Global Clean Energy Technology - Analytics

Global Levelized Cost of Electricity (LCOE) Dashboards to benchmark countries for LCOE, Capex, Opex

Global Clean Energy
Technology

Home

ies and Energy

/drogen and
Renewable Gas

Solar

Wind

Analytics

All Technologies

Video Library

My Saved
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Home: Displays various

widgets for Market Data &

Forecasts, Reports &
Insights, Expert
Analysis, and more.

Research: Browse all
research by topic, apply
filters, or run a search.

Analytics: Customize,
visualize, and export data
in the related technology
Dashboard.

Video Library: Receive
key messages from IHS
Markit research analysts.

My Saved: Access and
share your saved items.

LCOE Analytics

LCOE Dashboard LCOE Sensitivity

Market
Asia Pacific
Australia
India
Japan
B Mainiand China
Malaysa
Thailand
Viatnam
Europe
France
B Germany
Italy
Spain
United Kingdom
Latin America
Micdle East and Africa
« B Norh America
B United States

Technology
Offshore wind
Onshore wind

B Solar PV
Solar PV+BESS (4 hours)
Solar PV+BESS (6 hours)
Solar PV+BESS (8 hours)

Year

2020 2030

LCOE Methodology

Levelized cost of electricity dashboard
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HS Markit’

Batteries and Energy Storage in Connect
In Connect, hover over the Energy menu > Gas, Power, and Energy Futures > click on Batteries and Energy storage.

Upstream Oil and Gas 0il Markets, Midstream, and Downstream Gas, Power, and Energy Futures Mobility Portal

RESEARCH & DATA TOOLS
Power and Renewables Regional Integrated Global Fuels Clean Energy Tech Cross Energy Map
Global Power and Renewables Asia Pacific Global Coal Global Clean Energy Technology Energy and Climate Scenarios
European Power Analytics Europe Global Gas I Batteries and Energy Storage| Strategic Horizons RELATED
North American Power Greater China LNG Hydrogen and Renewable Gas EnergyView Service Sector ) ‘
Analytics Latin America LNG Forum Trial HUB PointLogic
FastLMP North America Analytics Solar PV Allinsights and Analytics Midstream Database
Russia and Caspian The Energy Daily
South and Southeast Chemical
Asia Country Risk
Economics
RESEARCH A GEOGRAPHY Search... L\
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Batteries

Comprehensive data and analysis on the expanding market for Batteries

Batteries

Home: Displays various

widgets for Market Data & Reports and Insights Market Data and Forecasts Featured Experts

FO reC aStS, Reports & Energy Storage and Battery Policy Insight: September 2020 :atter:jes an;En:;zg;StorageSupply Chain Update: B ? sam Wilkinson
02 Ot 2020 - Ir Energy Storage econd quarter . o

Insights, Expert L

Batteries and
Energy Storage

Home . What does Tesla’s Battery Day mean for the Li-ion battery .
A n aI ys I S , an d m 0 re . Industr’y"‘ — g;;toery Cell Manufacturer Database: Second quarter [ B @ ;(:itllr:::r::lRoﬂg
Research n
Li-ion Battery Cost Report: 2020 .
Research: Browse a” 18 300 2020 -Srateg: eport | Batieie Battery Market Tracker: First half 2020 BR e ;:llzn‘jf::lsen

- An Ell'_':,-'t-ICS researc h by to p I C . apply As China prepares to lift its BEV subsidies, Tesla announces

. itsChinese!«!odewwilluseLFPceIIs what does it mean for
filters, or run a search. e .
Analytics: Customize,

Energy Storage visualize, and export data Batteries
in the Batteries Market | Battery Cell Demand by Application Gwm) ____________________________________|

2,000

LMO

Research Dashboard. Lo 0% —o% |

Batteries ) ) _ - = = B \
Video Library: Receive : _ B —
¥ Research M ey messages from IHS i T
Markit research analysts. s =
( Video Library i I M 73%
. 0 - mm N = i - I
- My Saved My Saved : Access and 2014 2016 2013 2020 2022 2024 2026 2028 2030

@ Automotive & Transport ® Energy Storage @ Portable Electronics @NMC BLFP @NCA ®LCO 8LMO

share your saved items.
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Batteries Deliverables

Regularly Updated Datasets

- Battery Market Tracker (bi-annually) Historical data and forecasts for battery demand by sector and technology, capacity and production for battery
cells, price and cost analysis

« Battery Cell Manufacturer Database (quarterly) Detailed analysis and forecasts for the buildout of battery cell manufacturing capacity, including a
global database of battery cell factories.

« Batteries and Energy Storage Supply Chain Update (quarterly) Detailed insights on key news items regarding the battery and energy storage supply
industries

Strategic Reports, Insights and Presentations

Topical reports are published regularly, providing a deep-dive into hot topics and key market segments. Recently published reports include:

Li-ion Battery Cost Report (July 2020) Comprehensive overview of the outlook for battery costs, including key areas where costs can be reduced,
and scenarios for the long-term development of cost and technology.

Fears unbound: Geopolitics after the pandemic (May 2020) The coronavirus disease 2019 (COVID-19) pandemic will leave us with a world more
unstable. Nations and businesses, in fear of their vulnerabilities, will react against globalization, tending toward nationalism and protectionism.

Next-generation Battery Technology Report (Jan 2020) Comprehensive overview of the new battery technologies that are on the horizon, which will
likely be adopted by the emerging battery markets in the automotive and energy sectors.
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Energy Storage

Comprehensive data and analysis on the expanding market for Energy Storage.

Batteries and Home: Displays various Energy Storage
widgets for Market Data &
Forecasts, Reports &

Reports and Insights

Batteries

filters, or run a search.

e A Analytics: Customize,
visualize, and export data
in the Energy Storage

Market Dashboard. G

Energy Storage

Video Library: Receive

key messages from IHS

Markit research analysts.

My Saved: Access and R

share your saved items.
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Market Data and Forecasts

US Energy Storage Policy Tracker: First half 2020 BB

Grid-connected Energy Storage Market Tracker:First B B
half 2020

Batteries and Energy Storage Supply Chain Update: B
Second quarter 2020

Energy Storage Company and Project Database: BB
Second quarter 2020

MORE MARKET DATA AND FORECASTS
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Featured Experts
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T Research Manager
Sam Wilkinson
« Associate Director
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Sam Huntington
Associate Director

EXPERT DIRECTORY

Geographical Profiles

Energy Storage Geographic Profiles: Italy B
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Energy Storage Geographic Profiles: Rest of Africa B



HS Markit’

Energy Storage Deliverables

* Grid-Connected Energy Storage Forecast Database: Twice yearly updates to global grid-connected energy storage forecasts, presented as an Excel
database with PDF summary, and an interactive data visualization tool. Each edition examines and explains the latest changes to the market outlook and
summarizes the current situation in each major market.

* Energy Storage Company and Project Database: Detailed database of planned and completed energy storage projects, along with details of the
timings and key companies involved.

« Batteries and Energy Storage Supply Chain Update (Second quarter 2020) This report summarizes and provides insights on key news items
regarding the battery and energy storage supply industries from first half 2020.

Strategic Reports, Insights and Geography profile

Topical reports are published regularly, providing a deep-dive into hot topics and key market segments. Recently published reports include:

* Energy Storage System Integrator Report: As project pipelines grow, a fragmented battery energy storage system integrator landscape is poised for further consolidation.

* Energy Storage and Battery Policy Insight (Monthly) Overview of the latest policy updates as well as dedicated insights on major updates that offer more details and background
on the policy development

* Energy Storage Inverter (PCS) Report: Analysis and forecasts for the market for energy storage inverters, including forecasts by power rating and detailed supplier market share
estimates.

+ Alternative Energy Storage Technology Report: Flow Batteries: Flow batteries remain a technologically attractive solution, but Li-ion batteries continue to win on costs for most
durations.

* Energy Storage Geographic Profiles: Italy New market for frequency reserve is driving significant growth in FTM despite slowdown from the COVID-19 pandemic
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Hydrogen and Renewable Gas Forum in Connect

In Connect, hover over the Energy menu > Gas, Power, and Energy Futures > click on Hydrogen and Renewable Gas
Forum.

Upstream Oil and Gas 0il Markets, Midstream, and Downstream Gas, Power, and Energy Futures Mpbility Portal

RESEARCH & DATA

TOOLS
Power and Renewables Regional Integrated Global Fuels Clean Energy Tech Cross Energy Map
Global Power and Renewables Asia Pacific Global Coal Global Clean Energy Technology Energy and Climate Scenarios
European Power Analytics Europe Global Gas Batteries and Energy Storage Strategic Horizons RELATED
North American Power Greater China LNG Hydrogen and Renewable Gas EnergyView Service Sector ) ‘
Analytics Latin America LNG forum Trial HUB PointLogic
FastLMP North America Analytics Solar PV Allinsights and Analytics Midstream Database
Russia and Caspian The Energy Daily
South and Southeast Chemical
Asia Country Risk
Economics
RESEARCH A GEOGRAPHY Search... L\
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Hydrogen and Renewable Gas Forum — Home Page

Hydrogen and renewable gas are emerging as leading options to support the decarbonisation of all sectors of the economy.

Hydrogen and
Renewable Gas

B Home

&F Research

(® Video Library

41 My Saved
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Home: Displays various
widgets for Market Data &
Forecasts, Reports &
Insights, Expert
Analysis, and more.

Research: Browse all
research by topic, apply
filters, or run a search.

Analytics: Customize,
visualize, and export data
in the Hydrogen and
Renewable Gas Market
Dashboards.

Video Library: Receive
key messages from IHS
Markit research analysts.

My Saved: Access and
share your saved items.

Home

Featured Research

China’s carbon neutral pledge: Setting the stage for B
another four decades of transformation

Quarterly Power-to-X report, September 2020 B
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Select all
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Hydrogen and Renewable
Gas Forum

Governments and market players across the globe
are exploring innovative technologies to achieve a
low carbon future. Hydrogen and renewable gas are
emerging as leading options to support the
lecarbanisation of all sectors of the econarmy
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Power-to-X (electrolysis) projects tracker

Featured Experts
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Vice President
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Senior Director

0 Alex Klaessig
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Hydrogen and Renewable Gas Forum Deliverables

* Levelized cost of hydrogen production (LCOH2 ) Model
* Outlook for electrolysis capex: outlook for the installed capital cost of AEC and PEM electrolysis from a 1-500 MW scale.
* Power-to-X tracker: Global database of Power-to-X projects. The database provides project-level details

* Low-carbon fossil-based hydrogen tracker: Global database of hydrogen produced from fossil fuels with carbon capture and storage.

Strategic Reports, Insights

Topical reports are published regularly, providing a deep-dive into hot topics and key market segments. Recently published reports include:
China’s carbon neutral pledge: Setting the stage for another four decades of transformation (Sep 2020)

Quarterly Power-to-X report (Sep 2020) Overview of the status of Power-to-X globally. It draws from the IHS Markit global Power-to-X
tracker, which has project level detail for all Power-to-X projects.

Hydrogen in Europe: Out of the starting blocks ( Jul 2020) A new European Commission communication proposes an EU hydrogen
strategy. Together with five recently announced national strategies and a strong statement from the Penta lateral Forum, there is a strong
signal that hydrogen and decarbonization of gas are integral to medium-term “green recovery” ...

Hydrogen production and import economics: Australia, Japan, and South Korea (Jul 2020) This report presents the economics of
hydrogen production and import/export in Australia, Japan, and South Korea, following multiple pathways. The hydrogen production
pathways analyzed include Water electrolysis using the grid, onshore wind, or solar photovoltaic (PV) electricity Large-scale...
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Solar PV in Connect
In Connect, hover over the Energy menu > Gas, Power, and Energy Futures > click on Solar PV.

Upstream Oil and Gas Oil Markets, Midstream, and Downstream

RESEARCH & DATA

Power and Renewables
Global Power and Renewables
European Power Analytics

North American Power
Analytics

FastLMP

Regional Integrated
Asia Pacific
Europe
Greater China
Latin America
North America
Russia and Caspian

South and Southeast
Asia

RESEARCH A GEOGRAPHY Search...
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Gas, Power, and Energy Futures Mobility Portal
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Global Gas
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Analytics
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Forum
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Solar PV Downstream

Comprehensive data and analysis on the downstream dynamics of the solar industry.

Solar PV

Solar PV Module
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Home: Displays various

widgets for Market Data &

Forecasts, Reports &
Insights, Geographical
Profiles, and more.

Research: Browse all
research by topic and
apply filters or run a
search.

Analytics: Customize,
visualize, and export data
in the Solar PV Tracker.

Video Library: Receive
key messages from IHS
Markit research analysts.

My Saved: Access and
share your saved items.

Solar PV Downstream

Reports and Insights

Key takeaways from SNEC 14th (2020) International
Photoveltaic Power Generation and Smart Energy Conference
& Exhibition

60% surge in polysilicon prices triggers unexpected increase in
maodule production costs and affects solar installation outlook
in China

Astrong wave of Chinese solar players seeking IPOs in China in
2020

Global PV Tracker Market Report: 2020 BB

MORE REPORTS AND INSIGHTS

Geographical Profiles

PV Geographic Profiles: Chile
PV Geographic Profiles: India
PV Geographic Profiles: Uzbekistan

PV Geographic Profiles: France

Market Data and Forecasts

Solar Deal Tracker: September 2020
PV Installations Tracker: Third quarter 2020

PV Pro|ec(s Plpeune Tracker: August 2020

Featured Experts
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Solar PV Downstream Deliverables

* PV Installations Tracker — Premium: Quarterly updates providing detailed tracking and forecasting of installations in 100 PV markets, including
annual and quarterly data, with segmentation by installation and system type.

* PV Country Profiles Country specific profiles, for more than 60 markets, with details on the current market situation, drivers, barriers and outlook for
PV.

+ Solar EPC and O&M Provider Tracker: A detailed report revealing who the leading system integrators (EPCs) are worldwide and by region, showing
market shares, rankings, over 500 company profiles and analysis. A comprehensive analysis of the O&M provider landscape by region is also provided.

» Solar Deal Tracker: Comprehensive database coverage of planned and completed solar projects by installer, project developer, market segment,
country, and other important criteria via an online dashboard.

* PV Projects Pipeline Tracker: The PV project pipeline size and status by country for more than 1,000 individual PV developers.

Topical reports are published regularly, providing a deep-dive into hot topics and key market segments. Recently published reports include:

PV Market Trend Survey — China: This monthly check on the Chinese PV market relies upon real shipment and installation data collected from
suppliers and installers in the world’s largest PV market. The survey provides customers with an accurate check on its short- and medium-term
development.

PV Asset Ownership & O&M Report: This report contains market share rankings for 2017 based on IHS Markit's comprehensive coverage of PV
projects and the supply chain. The market share estimates are based on the total PV capacity in the portfolio (in MWdc).

Utility-scale PV Cost Report: The annual review and analysis of the cost trends and outlook for utility-scale PV projects across the world.
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Solar PV Inverter
Comprehensive data and analysis on the global PV inverter market.

Home: Displays various
widgets for Market Data
& Forecasts, Reports & Mar
Insights, Expert

Analysis, and more.
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Solar PV Inverter Deliverables

* PV Inverter Market Tracker: Quarterly updates providing detailed tracking and forecasting of PV inverter shipments, revenues and pricing, including
annual and quarterly data, with segmentation by power rating, voltage, type, isolation and sales channels. Trackers also includes over 50 detailed

supplier market share tables by world, region and country.
* PV Installations Tracker: Quarterly updates providing detailed tracking and forecasting of installations in all key PV markets, including annual and
guarterly data, with segmentation by installation and system type.

* PV Systems Price Tracker: Update, first half 2020 This data set contains PV System prices and revenues and is published twice a year based on
the updated forecasts of module and inverter prices, alongside the latest PV installation forecast.

Topical reports are published regularly, providing a deep-dive into hot topics and key market segments. Recently published reports include:

* PV Market Trend Survey — China: Monthly check on the Chinese PV market relies upon real shipment and installation data collected from suppliers
and installers in the world’s largest PV market. The survey provides customers with a regularly updated and accurate check on its short- and medium-
term development.

* PV Microinverters and Power Optimizers Report — 2020: Annual report identifying opportunities in the high-growth market of module level power
electronics (MLPE) and giving insight into key suppliers, market drivers, regulatory environment and detailed forecasts in over 20 markets for both
microinverters and power optimizers. Global module level power electronics (MLPE) shipments are forecast to reach 15.7 GW in 2024

* PV Inverter report — India 2020: This is the second edition of the PV Inverter Report on the Indian PV inverter market, providing detailed forecasts
and analysis of demand for PV inverters in India, and a comprehensive review of the challenges that face PV inverter suppliers in India.
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Solar PV Module

Detailed data and analysis for the global PV module supply chain.

Home: Displays various
widgets for Market Data

Solar PV Module

Reports and Insights

Market Data and Forecasts

Featured Experts
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share your saved items.
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shipments
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Solar PV Module Deliverables

PV Module Supply Chain Tracker: Combines analysis of the markets for polysilicon, solar wafers, PV cells and modules, with forecasts for PV
installations, assessing the balance between supply and demand, and the impact on pricing and margins throughout the supply chain.

PV Installations Tracker: Quarterly updates providing detailed tracking and forecasting of installations in all key PV markets, including annual and
guarterly data, with segmentation by installation and system type.

PV Suppliers Tracker: Contains detailed data on the performance of leading companies in the PV module supply chain, and provides a detailed
database of capacity, production, utilization and shipments for polysilicon, wafer, cell and module suppliers.

PV Manufacturing & Equipment Spending Tracker: This bi-annual report tracks production, capacity and equipment spending on wafers, cells and
modules, supply chain tool demand, technology roadmap adoption rates and more. Also provides quarterly data on market shares for cell types and
production tools.

Topical reports are published regularly, providing a deep-dive into hot topics and key market segments. Recently published reports include:

PV Market Trend Survey — China: Monthly check on the Chinese PV market relies upon real shipment and installation data collected from suppliers
and installers in the world’s largest PV market. The survey provides customers with an accurate check on its short- and medium-term development.

Bifacial PV Module Market Report: 2020 (Mar 2020) The report analyses the current situation and future roadmap of bifacial PV cell and module
technologies, with details on the current market situation, drivers, barriers, and outlook for PV industry worldwide. It provides historical data from 2017
and forecast data per technology for 2019-23.

PV Module Advanced Technologies Report — 2019: Analyses the current situation and future outlook of advanced PV module technologies such as
Half-Cell, Shingle and Bifacial, which have been successfully ramped up to mass production levels.
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Cross Energy

Features analysis and data on regional market fundamentals, the policy landscape and
changing consumer demands.
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Energy and Climate Scenarios

Climate policies, Energy Scenarios, Low emission pathways
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IHS Markit’

Energy and Climate Scenarios in Connect
In Connect, hover over the Energy menu > Gas, Power, and Energy Futures > click on Energy and Climate Scenarios.

% Connect Searcr

Agribusiness Automotive Chemical Economics Energy Life Sciences Maritime & Trade Risk Energy Advisory & EV
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https://connect.ihsmarkit.com/gpe/energy-climate-scenarios/dashboard/overview

HS Markit’

Energy and Climate Scenarios Home Page
Use the left-hand rail to browse research and analysis under Home and Research and data visualization under Analytics.

Energy and Climate

. _ The Home page displays various widgets for Featured Research, Outlooks, Data & Analytics, and more.
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Energy and Climate Scenarios Research Pages

Use the left-hand rail to click on Research topics to browse and narrow down Energy and Climate Scenarios research.

Energy and Climate Use green arrows to apply filter options and/or type a keyword search.
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View and access files quickly.
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Energy and Climate Scenarios Analytics

Use the left-hand rail to click on Energy and Climate Scenarios Analytics topics to customize and visualize related data.

Energy and Climate
Scenarios

Home

Energy and Climate
Scenarios Analytics
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Energy and Climate Scenarios

Access topical tabs.

y

Emissions Primary Energy Demand
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HS Markit’

Climate Analytics

Use the left-hand rail to click on Country Climate Analytics topics to customize and visualize related data.

Energy and Climate Climate Analytics Access topical tabs.

Scenarios
Country Climate Analytics General Guide /

558 Home
Customize data
Country climate analytics @
Geography Final energy by fuel & sect .. ... H
Export data over

= o IV .

. Show as a table d IICk
Year Scenario and C

i Mon-energy -_ Spotlight
2020 ~  Rivalry ~ 00 atursl gss the 3-d ot
— T
Feedstocks menu to
2000 2020 2040 Coal - Electricity —< <. Domest expo rt
omestic
@ Rivalry @ Autonomy @@ Discord @ ACCS case @MTM case 0 200 Caoal Aviation
largest emitter d at a.
of 115 geographies in 2020

2020 GHGs vs 2030 target

miCO2s
Eategory Policy Detail Status ~
. Emissions frading scheme Is there a nati issi trading sch 7 fes
Coun tw Climate Select policy type: Emissions frading scheme Is the scheme economywide or sectoral? Economywide
Analytics @ Carbon Pricing L . o " .
751 versus 519 @ Encrgy Efficiency Emissions frading scheme ETslgignosz'el';adlng Price 15.42
o Library @ Renewables Carbon tax Is there a national carbon tax? Yes
173.35 Carbon tax Is the tax economywide or sectoral? Economywide
'?JE"STSE?I_" "2"H|2'3“ Carbon tax Are imports covered? Yes v

Sector-specific assessments of current climate policy

1990 2050

Total Transoort - = . - -
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Climate and Energy Scenarios combined provide ongoing analysis, insights and
forecasts that will shape future investments

Climate policies,
actions and metrics

Country climate policies
and targets, profiles and
insights

Company climate
actions

Technologies and costs

Interaction of policies
and energy scenarios

Ongoing analysis,
insights and briefings
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Global energy
scenarios to 2050

Three integrated,
plausible future
pathways for primary
energy use

Growth of oil, gas, coal,
renewables and other
fuels

Sector and key country
demand outlooks

Quarterly Signposts
report and discussion

Low emissions
pathways

Two pathways to meet
the Paris Climate
targets

Implications for primary
energy fuels and
markets

Constructed with client
input to future
technologies,
efficiencies, carbon
capture and other
mitigating factors




« IHS Markit

Climate Policy, Analysis, Databases:

« Climate country profiles: Includes the G20, Alberta, and California. The profiles provide detailed information on each
country’s approach to climate change and air quality, including emissions data, economy-wide and sector-specific climate
change mitigation, adaptation policies and measures, and air quality standards.

« Country benchmarks: Climate and Air Quality Policy Dataset and Indexes for G20. Power Supply Transition Index
released in Q1 2019, upstream oil and gas and transport policy assessments slated for 2019.

 Emissions data and long-term projections: Climate-focused dataset covering key emissions drivers and displacement
factors in IHS Markit scenarios

« Carbon pricing: Global carbon market, carbon tax and company carbon prices and price forecasts for key cap-and-trade
markets in Europe, North America, and Asia.

« Company intelligence: Inventory of energy company peer group-level indicators and targets, including emissions and
emissions reduction measures, alignment with Task Force on Climate-related Financial Disclosure recommendations, use
of scenarios and engagements with renewables for oil & gas and power companies.

 NDC emissions outlooks: Bottom-up analysis of the nationally determined contribution (NDC) to the Paris Climate
Agreement that allows comparisons and assessment of the impact of the NDCs on global emissions in 2030 and
measurement of the “ambition gap” in 2030.
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Climate Policy, Analysis, Databases Continued:

« Carbon capture project and policy tracking: Carbon Capture Use and Storage (CCUS) Projects and Policy dashboard,
which provides data analytics for all existing and planned CCUS projects and policies worldwide.

« Energy Transition Indicator monitoring: IHS Markit tracks a set of energy transition indicators (ETIs) to represent the
scale and pace at which the energy transition is advancing in the wake of the Paris Agreement. Data component
complemented by regular insights.

* Analysis: Exclusive special reports on climate and carbon-related topics from Climate and Carbon analysts and subject
matter experts from across IHS Markit.
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Global Energy Scenarios and Low Emission Scenarios Deliverables

 Energy scenario narrative reports that describe three distinct energy futures to 2050 (refreshed once a year)

* Annually updated datasets with outlooks to 2050; includes detailed global, regional and major country-level outlooks
that cover key metrics for economic growth; oil, gas, coal, nuclear, hydro, wind, solar, electric power; and CO, emissions.

* Annually updated energy scenario summary PowerPoint reports provide summaries of the updates made to the 2050
outlooks and of the key assumptions and storylines for oil, gas, coal and power under each scenario.

* Annually updated outlooks for two IHS Markit low emissions cases; includes detailed datasets showing the outlooks
for two modeled “cases” designed to portray long-term energy demand outlooks of futures where current climate targets
are reached by 2100. Also includes a short report highlighting the key assumptions behind each case.

* Annually-updated PPT slide deck that compares our three global energy scenarios and our two low emissions
case outlooks with other long-term energy outlooks from across industry, governments and agencies such as the IEA.

» Periodic energy scenarios Signposts reports assess key near-term trends and events to provide an “early warning
system” for potential changes in scenario path (updated three times per year).

» Periodic Signpost-related research reports briefly highlight specific indicators or trends affecting potential shifts in long-
term energy paths.

« Global Energy Scenarios Analytics Tool is a visualization tool on IHS Markit Connect that provides online access to the
data posted in the IHS Markit Global Scenarios datasets.
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Strategic Horizons

Executive briefings on changing market and geopolitical conditions in the oil and gas
industry to anticipate trends and position for competitive advantage.
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HS Markit’

Strategic Horizons in Connect

In Connect, hover over the Energy menu > Gas, Power, and Energy Futures > Click on Strateqgic Horizons topics.

% Connect Searcr

Agribusiness Automotive Chemical Economics Energy Life Sciences Maritime & Trade Risk Energy Advisory & EV

Upstream Qil and Gas 0il Markets, Midstream, and Downstream Gas, Power, and Energy Futures Mability Portal

RESEARCH & DATA
Power and Renewables Regional Integrated Global Fuels Clean Energy Tech Cross Energy
Global Power and Renewables Asia Pacific Global Coal Global Clean Energy Technology Energy and Climate Scenarios
European Power Analytics Europe Global Gas Batteries and Energy Storage Strategic Horizons
MNorth American Power Analytics Greater China LNG Hydrogen and Renewable Gas EnergyView Service Sector
FastLMP Qi Latin America LNG Analytics Forum Trial HUB
i Solar PV
North America All Insights and Analytics
Russia and Caspian
South and Southeast Asia
RESEARCH A GEOGRAPHY Search... C.\
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https://connect.ihs.com/ewp/strategichorizons/overview

HS Markit’

Strategic Horizons Home Page

Use the left-hand rail to browse research and analysis under Home and Research and data visualization under Analytics.

Strategic Horizons The Home page displays Featured Research, Featured Experts, and Webinars & Events.

Strategic Horizons

Oil Markets, Midsiream & Downstream Upstream (il & Gas
Brazil 0il: Crude preduction enters multi-year growth path B H South Africa Upstream: Proposed legislative reforms improve on past efferts B
Europr Refined Products: Demand slowdown continues into 2020 B : Upstream Technology: Second subsea compressien announcement suggeststrend B
Saudi Oil; &fter drone attacks, fallout reverberates thrnugh gln bal product markets B '. US E&P; Pivotal pericd for gruwlh versus capital discipline E
Canada Crude; Lack of guidance from Alberta add s uncertainty to output in 2020 B i Netherlands Gas; Governmant to negotiate final Groningen settlement in 2020 B
MOIRE DHL MARKETS, RIDSTREAM B DOWNSTREAM MORE LIPSTREAM THL & GAS
Power, Gas, Coal & Renewables Energy-Wide Perspectives

Y H o H = S . . 7 2

Video Librar y Global LNG: Finding balance in a world beyond contracts B : Q4 2019 Energy Industry Outlook B R
, \ T . |

Saved US Renewables: Corporate energy procurement strategies B H Global Climate: More countries set net-zero emnission targets B

Global LNG: FID on Arctic LNG-2 pushes global total to new annual record B : Russlan Demographics: A population cenundrum and its economic implications B
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Strategic Horizons Research Pages
Use the left-hand rail to click on Research topics to browse and narrow down Energy and Climate Scenarios research.

Strategic Horizons Use green arrows to apply filter options and/or type a keyword search.

A
l |

Filters Al

R DCRAPHY il ssarch

Apply filters or a
search, then
select Follow
Results (600! This to save the

page and apply
+ FILETYPE _ an email alert.

Sowuth Africa Upstream: Proposed legislative reforms improve on past efforts B

" SUB-RECTOR
< TOPIL & LONLZFT

= CIWNTFNT TYFF

The Smsth African gavernment has reloasesd basic infarmation on draft petroleum reform legiskstion that it plans ta intraduce ta parliament in earky 2020, The legslatian will gavern the Save an
hyddnn ahiam sacioe exclusivaly, rather tham being paieed with mindnp regalatians, and ralse stabe

individual
document, and

Doear clierits, We ane plessed b announes the formation of cur rew “5as, Power, and Cnzegy Futures” group, the combination of an expandied research besen. Gur portiolio now includes S h ar e Wlth
coverage of gas, power and rerewzbles, coal, energy technelagy (salar, batter s, energy storage, ard hydrogen), and..

Welcome to Gas, Power, and Energy Futures

230t 2015 - Regional Inbegrated | Service Gulletir

4 2019 Energy Industry Outlesk - ]

o~ - . ¥ 1 il fia] HZ Ma it
(&) Video Library
— < The wehinar is available for viewing here . The Gd Energy Industry Cutloos webinar fram Strabegic Horizons, the (HS Markit exeoutive sersice, toak place an Tuesday, 22 October 2019 Saved Conte nt

at 1o a,m, BET. Susan Farrell and Cheistophsr Flsner ked adiscussan abaet cnade sl marksts and peepelitical .
appears in My
Globkal LNG: Finding balance in a world beyend contracts B H Saved (| n the

T left hand rail).

A) My Saved

View and access files quickly.
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Strategic Horizons

Written Executive Analysis & Briefings

Designed for senior energy executives and strategic thinkers, the service delivers 140-150 annual briefings covering key trends and
forward-looking views of IHS Markit experts across the energy value chain.

The service synthesizes the detailed research from across IHS Markit Energy services into short, 2-4 page summaries including forecasts,
analysis, charts and graphs. (underlying data remains with the original IHS subscription).

It covers oil markets, upstream oil and gas, LNG, downstream, renewables, global economics and geopolitics.
Briefings are delivered via email attachment in pdf format.
Quarterly webinars present industry trends in a presentation and discussion format.

In-person quarterly briefings are offered as an additional option.
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Strategic Horizons Email Alert with PDF Attachment

Click on My Connect in the black menu bar to set your email alert.

Locate Strategic Horizons in the Standard Email Notifications section.

Select the Immediate box and then the paperclip icon to send the memos as a PDF attachment directly to your inbox.

The Daily and Weekly options will send an aggregated alert each day/week. The pdf attachment option is not available.

ALTOMOTIVE CHEMICAL ECONOMICS EMEI ST LIl £ SCIENMCES MALLTTIME & [14a0E LIS ENEIDGY ALWVISONRY & EV GEOCHANHY LASHBDWILD WAL MY CONNEC
W (==t b H H \ . o I .
Wi Y LOonnect M}l' Motifications 71 Clear all Motifications ot Metification Settings

Immediate 1 ey cue Daily o muan Weekly ‘o rriday gsen
59 Home

L My Motifications
wou will immedistely receive an email for all of the notifications set to “Immediate” as content is updated on Connect.

My Connect Immediate Notifications

Type Metification name Source Immediate Daily Weekly
é\: Steatesic Horirnns G, Poswes, &ned Friergy Fulures é’
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https://connect.ihs.com/myconnect#/email-notification/standard
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EnergyView Service Sector

Compiles all available research (Upstream, Oil Markets, Gas, Power, etc.) in one area.
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IHS Markit’

EnergyView Service Sector in Connect
In Connect, hover over the Energy menu > Gas, Power, and Energy Futures > click on EnergyView Service Sector

under the Cross Energy section.

% Connect

Agribusiness Automotive Chemical Economics Energy Life Sciences

Maritime & Trade

Risk Energy Advisory & EV

Mability Portal

Upstream Qil and Gas 0il Markets, Midstream, and Downstream Gas, Power, and Energy Futures
RESEARCH & DATA
Power and Renewables Regional Integrated Global Fuels

Global Power and Renewables Asia Pacific Global Coal

European Power Analytics Europe Global Gas

MNorth American Power Analytics Greater China LNG

FastLMP [l Latin America LNG Analytics

North America

Russia and Caspian

South and Southeast Asia

RESEARCH A GEOGRAPHY Search... C.\
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Clean Energy Tech
Global Clean Energy Technology
Batteries and Energy Storage

Hydrogen and Renewable Gas
Forum

Solar PV

Searclr

Cross Energy

Energy and Climate Scenarios

Strategic Horizons

EnergyView Service Sector

Trial HUB
All Insights and Analytics


https://connect.ihsmarkit.com/gpe/energyview-service-sector/overview

EnergyView Service Sector Research Page
Compiles all available research (Upstream, Oil Markets, Gas, Power, etc.) in one area.

Confidential. © 2020 IHS Markit®. All Rights Reserved.

The Home page displays Featured Research, Featured Experts, and Data Analytics and more.
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& IHS Markit

EnergyView Service Sector Research Page
Use the left-hand rail to select Research topics to browse and narrow down research.

Use green arrows to apply filter options and/or type a keyword search.

A
| |
Filters <Al

s GECGHARPHY Type bo Scarch

~ SUB-SECTOR

COMTENT TeFE
Results (171,831)

|HS Markit Costs and Technology Braaklast

[rales 14 Aperil 2000 Liscatione 1H5 War kil offce, 1400 Englavs Py, Sl Mo, felowstizns Boanm, Houston, TE TAITF *Complimentary parking is ocsted gt o side e Duikling Pleass jzin speakers Tnor s Ugaieam

IHS Markit Webinar: Global shocks—0f markst reperoussions and autlaok
dai 200 T Mokl L

Dabe: 19 March 2020 Webinar times: 8200 am | Calgary 9200 am | Houston 12000 am | Raw Vork 2200 pon | London §00 po | Dubal To register for this webinar, pleass click e . This year began with woorkes aoout war
remwpmen the United Sates sl Iran that pushed Brend prices rear S0 Thenthe,,
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View and access files quickily.

Confidential. © 2020 IHS Markit®. All Rights Reserved.

Apply filters or
a search, then
select Follow
This to save
the page and
apply an email
alert.

Save an
individual
document, and
share with
colleagues.

Saved content
appears in My
Saved (in the
left hand rail).



IHS Markit’

EnergyView Service Sector Research Page
Use the left-hand rail to click on Analytics topics to customize and visualize related data.
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Access global regions and sub-chapters.
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GPE Trial Hub

Browse selected GPE research outside of your subscription.
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GPE Trial HUB in Connect

In Connect, hover over the Energy menu > Gas, Power, and Energy Futures > click on All Insights and Analytics.

% Connect Searcr

Agribusiness Automotive Chemical Economics Energy Life Sciences Maritime & Trade Risk Energy Advisory & EV

Upstream Qil and Gas 0il Markets, Midstream, and Downstream Gas, Power, and Energy Futures Mability Portal

RESEARCH & DATA
Power and Renewables Regional Integrated Global Fuels Clean Energy Tech Cross Energy
Global Power and Renewables Asia Pacific Global Coal Global Clean Energy Technology Energy and Climate Scenarios
European Power Analytics Europe Global Gas Batteries and Energy Storage Strategic Horizons
MNorth American Power Analytics Greater China LNG Hydrogen and Renewable Gas EnergyView Service Sector
FastLMP Qi Latin America LNG Analytics Forum Trial HUB
i Solar PV
North America All Insights and Analytics
Russia and Caspian
South and Southeast Asia
RESEARCH A GEOGRAPHY Search... C.\
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https://connect.ihsmarkit.com/gpe/demo-gpe/dashboard/overview

IHS Markit’

GPE Trial Hub

Browse selected GPE research outside of your subscription.

Use the left-hand navigator or Research modules to browse Research and Data Analytics outside of your subscription.

. You currently only have trial access to this page, some features may not be available. X
Gas, Power, and Energy

Futures Hub ral Home E

0o
55 Home

Gas Markets

90 Gas Markets 4% Power and Renewables 0% Clean Energy
he e Markets Technology

LNG
Analysis and data on market fundamentals cies, L L of the future:
and demand changes for regional and glcbal powe

and renewables markets

PointLogic

Poy nd Renewables
ACCESS /A { AP R ACCESS

Power Analytics

FastLMP

@’ Energy and Climate
Scenarios

0 assess

compg e LNG ct ta sand trends

markets. Exective'energy briefings and longterm integrated
ACCESS ‘ e scenarios to 2050

Solar PV j ACCESS

ACCESS
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My Connect

Email alert options and your saved research.
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IHS Markit’

My Connect

Click on My Connect in the black menu bar to manage Email Notifications and retrieve Saved Content.

Home: View your AUTOMOTIVE  CHEMICAL — ECONOMICS  EMERCY  LIFE SCIEMCES MARITIME ATRADE  RISK  ENERCYADVISORY &EY  CEOGRAPHY DASHEOWRD  MAPR| MY COMNECT
selected notifications and I : -
My Notifications 7 Clear all Motifications {21 Notification Settings
latest saved content.
~
Immediate 8 = anytime Daily 3 @aam Weekly o Fiday@oam

My Notifications: View
your selected email
notifications by type
(Immediate, Daily,
Weekly)

Mumber of emails delivered daily: 1
vou will recsive ane daily email with updated content for all of the notifications set to “Daily” unless vou choose to separate them via the “Separate email™ option.

My Connect Daily Notifications

Standard Email

Type Meotification name Source Immediate Dl=|||.1l|r Weeklr
Notifications: A listing of
a” avallable emall :F Gans Markeots Giasg, Power, amd Energy Futures
nogflca_'tlgns Wlthln your i LNG Gas, Power, and Energy Mutures
subscription.

:F Poswer & Rencwables Gasg, Poweer, and Energy Fulures
Saved Content: Retrieve
and edlt your Saved :. -::;._:- I|_I.|-. 3 In:“.I s autematically combines all of your " Daily" notifications into one email, delivered each day for your convenience. The specif tifications being

content by type and
folder.
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Contact Us

For questions or assistance, contact our Customer Care team.

Schedule a complimentary Connect training:

IHSConnectTraining@ihsmarkit.com

Access IHS Markit Connect anywhere, anytime for the information,
insight and analytics necessary to make critical decisions. Download
the free Connect iPad and Smartphone apps to your mobile device.
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Americas:

+1 800 IHS-CARE (+1 800 447-2273)

Mon. to Fri. 0800 to 1800 MDT (GMT -6hrs)
Email: customercare@ihsmarkit.com

Europe, Middle East & Africa:

+44 (0) 1344 328 300

Mon. to Fri. 0800 to 1800 BST (GMT +1h)
Email: customercare@ihsmarkit.com

Asia Pacific:

+604 291 3600

Mon. to Fri. 0800 to 1800 MYT (GMT +8hrs)
Email: customercare@ihsmarkit.com
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