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! Aaron Granger & Let's Talk Science;” The History and Uses of Hydrogen”; August 31, 2019.

2 Airship.net;” The Hindenburg Disaster”; available at:
https://www.airships.net/hindenburg/disaster/

3 National Aeronautics and Space Administration (NASA); Nancy Bray;” Space Applications of
Hydrogen and Fuel Cells”; August 4, 2017.

4 College of the desert;” Module 1: Hydrogen Properties™; Revision 0, December 2001.

5> Shell;” Shell Hydrogen Study: Energy OF The Future?””; Hamburg, 2017

® NPFA, Fire protection handbook, 2008 edition

" "Hydrogen Strategy for Canada: Seizing the Opportunities for Hydrogen, A call to action"; December
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19 Dii Desert Energy;” Risks and Opportunities of green hydrogen production and export”; November
2020.

LYNX Industry Notes;” Hydrogen Energy”’; November 2020.

12 International energy Agency (IEA); “The Future of Hydrogen: Seizing today’s opportunities™; Report
prepared by the IEA for the G20, Japan”; June 2019.

11 o8 aa el i 13
14 Commonwealth Scientific and Industrial Research Organization (CSIRCO);” National Hydrogen
RoadMap: Pathways to an economically sustainable

hydrogen industry in Australia”; 2018.

15 Hydrogen Europe;” Hydrogen Production: Steam Methane Reforming”
https://hydrogeneurope.eu/hydrogen-production-0

G small (8 Aaliall & jlall ) 5 anl iy 73 s ) Taliil Lgglutia) o3 iy, 16
Hydrogenics;" “Renewable Hydrogen: The missing link between the power, gas, industry and transport
sectors”; June 2018

17 CSIRCO;” National Hydrogen RoadMap: Pathways to an economically sustainable
hydrogen industry in Australia”; 2018.

18 International Energy Agency (IEA); Technology Roadmap for Hydrogen and fuel cell"; June 2015.
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20 Shell;” Shell Hydrogen Study: Energy OF The Future?”’; Hamburg, 2017

2! Liquified Gas Carrier;" Fully refrigerated tankers that carry LPG, Ammonia & Vinyl chloride";
http://www.liquefiedgascarrier.com/Fully-Refrigerated-Ships.html

22 Cedigaz;” CLEAN HYDROGEN: Building Large-scale Supply Chains”; July 2020.
23 Baker Mackenzie;" Shaping Tomorrow’s Global Hydrogen Market"; 2020.

24 World Energy Council (WEC); NEW HYDROGEN ECONOMY - HOPE OR HYPE?"; Insight Brief
2019.

20 @) gl iy B
26 Emre Genger; MIT;" Hydrogen towards deep decarbonization"; June 2019.

27 International Energy Agency (IEA), Hydrogen Tracking report — June 2020.
https://www.iea.org/reports/hydrogen

28 Hydrogen Energy Ministerial Meeting;” Global Action Agenda Progress Report: the Hydrogen Energy
Ministerial 2020’; Online event, October 14, 2020.

29 Alstom;" Successful year and a half of trial operation of the world's first two hydrogen trains, next
project phase begins"; Press Release; May 19, 2020.
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3 TIRENA;” Green Hydrogen: A Guide TO Policy Making™; 2020
32 Hydrogen Council;" Path to hydrogen competitiveness: A cost perspective"; 20 January 2020.
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34 France;" Opportunities for Hydrogen Energy Technologies Considering the National Energy &
Climate Plan"; July 2020.

35 Federal Ministry for Economic Affairs and Energy;” The National Hydrogen Strategy”; June 2020.
36 EU;" A Hydrogen Strategy for a climate neutral Europe"; July 2020.
37 The International Partnership for Hydrogen and Fuel Cells in the Economy (IPHE) website.

38 Hydrogen Council;” Hydrogen scaling up: A sustainable pathway for the global energy transition”;
November 2017.

39 World bank;" Global wind atlas", available at:
https://www.globalwindatlas.info/

%0 REN21; Renewables 2020: Global Status Report”

41 Airliquide;” Air Liquide opens first hydrogen station in Dubai in the Emirates”; October 11, 2017
https://energies.airliquide.com/air-liquide-opens-first-hydrogen-station-dubai-emirates
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43 Smart Energy;" Solar-driven hydrogen electrolysis facility, a first for middle east"; February 5, 2019.

https://www.smart-energy.com/industry-sectors/smart-energy/solar-driven-hydrogen-electrolysis-

facility-a-first-for-middle-east/
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45 H2 View;" Abu Dhabi Hydrogen Alliance launched to drive green hydrogen opportunities"; January
18, 2021.
https://www.h2-view.com/story/abu-dhabi-hydrogen-alliance-launched-to-drive-green-hydrogen-
opportunities/#:~:text=The%20Abu%20Dhabi%20Hydrogen%?20Alliance,as%20utilities%2C%20mobili
ty%20and%20industry.

46 Masdar;” Masdar leads initiative to support development of Abu Dhabi’s green hydrogen economy™;
press release; January 18, 2021.
https://news.masdar.ae/en/news/2021/01/18/16/45/masdar-leads-initiative-to-support-development-of-
abu-dhabis-green-hydrogen-economy
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https://www.esma.gov.ae/ar-ae

8 Saudi Aramco;” Saudi Aramco and Air Products inaugurate Saudi Arabia’s first hydrogen fueling
station”; Press Release; June 18, 2019.
https://www.aramco.com/en/news-media/news/2019/hydrogen-inauguration

4 Trevor Brown (Green Ammonia Association), “Saudi Arabia to export renewable energy using green
ammonia”; July 16, 2020.

https://www.ammoniaenergy.org/articles/saudi-arabia-to-export-renewable-energy-using-green-
ammonia/

30 Air Products;” Air Products, ACWA Power and NEOM Sign Agreement for $5 Billion Production
Facility in NEOM Powered by Renewable Energy for Production and Export of Green Hydrogen to
Global Markets”; Press Release, July 7, 2020.

https://www.airproducts.com/news-center/2020/07/0707-air-products-agreement-for-green-ammonia-
production-facility-for-export-to-hydrogen-market#/

51 Air Products;” Carbon-free hydrogen: the energy source of the future”; Investor presentation, July 7,
2020.

S21EEJ;” World’s first blue Ammonia Shipment opens new route to a sustainable future”; Joint Press
Release; September 27, 2020.
https://eneken.ieej.or.jp/en/press/press200927_en.pdf

33 Saudi Aramco;" World’s first blue ammonia shipment opens new route to a sustainable future"; press
Release, September 27, 2020.

https://www.aramco.com/en/news-media/news/2020/first-blue-ammonia-shipment

3% DEME Group ;" DEME AND PARTNERS PRESENT HYPORT®DUQM, A LARGE-SCALE
GREEN HYDROGEN PROJECT IN OMAN"; March 3, 2020.
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53 DEME Group;" KICK-OFF OF THE HYPORT® DUQM GREEN HYDROGEN PROJECT";
December 17, 2020.

https://www.deme-group.com/news/kick-hyportr-dugm-green-hydrogen-project
56 Mark Geilenkirchen ;"SOHAR Port and Freezone | Going Green: Plans to create first green hydrogen
hub in Oman"; White Paper, 2020.

3T PV-Magazine;" Sumitomo reveals hydrogen plans in Australia, Oman"; JANUARY 26, 2021.
https://www.pv-magazine.com/2021/01/26/sumitomo-reveals-hydrogen-plans-in-australia-oman/
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39 Sumitomo Corporation;" Commencement of Feasibility Study on Hydrogen Hybrid Project Based on
Local Production and Consumption in Oman"; January 22, 2021.
https://www.sumitomocorp.com/en/jp/news/release/2021/group/14290
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¢l RENEWAFRICA;” Siemens signs agreement to produce green hydrogen in Egypt"; January 19, 2021.
https://renewafrica.biz/2021/01/19/siemens-signs-agreement-to-produce-green-hydrogen-in-egypt/
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https://www.observatoirenergie.ma/ar/actualites/energies-renouvelables-creation-dune-commission-
/nationale-de-lhydrogene

% RenewablesNow website;” Morocco, Germany to jointly work on green hydrogen production”; June
19, 2020.

%5 Fraunhover; “ Fraunhofer research for German-Moroccan hydrogen initiative”; press release, July 29,
2020.

 EnergyMix report;” Green hydrogen to be transported from Morocco to Germany via port of
Tangiers”; January 12, 21.

https://www.energymixreport.com/green-hydrogen-to-be-transported-from-morocco-to-germany-via-
port-of-tangiers/
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GLOBAL OIL SUPPLY & DEMAND BALANCE

| |(million 6/d) 2021 2020 2021 2022

Demand Feb |Mar |Apr| Apr | Q1 | Q2 [ Q3 | Q4 |Year|Q1 |Q2 | Q3 | Q4 | Year
OECD-34 42.0143.8|44.4]| 35.1|427|443|46.3| 460/ 450|144 4]|469| 465| 46.0| 464
Non-OECD 52.2|51.6|509| 449)|524|515|53.0|53.9|527|53.3|41.7| 43.3| 452| 539
Total Product Demand  [94.3(95.3195.3| 80.0| 95.2| 96.4] 99.3| 99.9| 97.7]97.7198.9|101.9|102.4| 100.3
Supply

Opec Crude 25.1|1249]|25.3] 30.1|25.2|25.3]|27.0| 27 5| 26.4|27.3|]27.6] 28.3| 29.0] 28.1
Opec NGL/Cond 53| 53] 53| 54| 53| 53| 52| 53] 53| 53| 52| 52| 53] 53
Non-Opec 58.8|61.0|612| 624|603]|615|632|634|621]|627|63.6] 650| 648| 640
Processing Gain 18| 21| 21| 18] 20| 21| 22| 23| 21| 23| 23] 23| 23| 23
Total 91.0/93.2|93.9| 99.6]92.7| 94.7| 97.7] 98.5] 95.9/97.6198.91100.9|1101.4]| 99.7
Stock Change to Balance | -3.2| -2.1| -1.5[+19.6] -2.5| -1.6| -1.6| -1.4]| -1.8|-0.1| 0.0 -1.0] -1.1| -0.6”
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g4 Global oil (total liquids) demand growth between February and August
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Global supply will continue to be driven by Saudi and OPEC+
policy in the coming months, Compliance likely to wane?
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Fossil future: why global human flourishing requires more FQUSW (LYl Ol gl
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Abstract

Designing an Accounting Model to Control Carbon Emissions in
OAPEC Countries Based on Market Mechanisms
“Proposal to Establish a Carbon Credits Market in OAPEC”

Suad Ayash Ali Amarif

This study deals with the possible participation of the OAPEC countries in the global
efforts to control carbon dioxide CO2 emissions that cause global warming and climate
change. In the theoretical part of the study examines OAPEC countries’ position in
relation to the issue of carbon emissions by comparing it with the positions of major global
industrial blocs, namely the European Union, the United States and China. The theoretical
part summarizes the developments taking place in terms of imposing carbon taxes and
pricing and the comparison between them to establish a background for the quantitative
analysis in the second part of the study.

In the practical part, the study follows a quantitative methodology based on designing
an accounting-economic model to calculate the due carbon tax based on emissions from
oil production in the member states of OAPEC and some oil-producing countries in the
Arab region. The due carbon tax was derived from the calculation of the additional cost in
US dollars of each country production of one barrel of oil that emits a certain quantity of
carbon dioxide estimated in metric tons at a carbon price specified at the rate of 40 dollars/
ton. Based on the estimation of this tax, the assumed tax revenue that should cover the
total emissions in the group is calculated, and then the model derives a joint ceiling for the
group to estimate the possibility of establishing a joint market in which carbon credits can
be traded. The model proves that there is a possibility to establish an OAPEC joint carbon
market in the region. With an accounting value of up to $ 12 billion annually, OAPEC and
some other oil producing countries can use the market to issue carbon credits to the group,
which in turn will contribute to financing carbon control process for them in accordance
with international trends.

The study reached conclusions and recommendations for the possibility of establishing
a common carbon market among the OAPEC countries to manage and control emissions
from the OAPEC countries.

Key words: OAPEC countries, carbon tax, carbon credit.
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Abstract

Hydrogen Production and its role in the energy transition

Eng. Wael Hamed A. Moati

Hydrogen is gaining unprecedented momentum as a central pillar to
foster the energy transition. This growing interest stems from the global
shift toward decarbonization of the energy system. Hydrogen can be used
as a fuel or an energy carrier and storage or a feedstock for many industries
while emits no GHG emissions. It has many applications across industry
sector, power generation and residential sectors.

In this regard, government policy is a crucial element to achieve such
transition in a successful and well-organized manner and help to support
the development of Hydrogen economy in a cost-effective way. This could
include low carbon fuel regulations, CO, pricing, vehicle emissions
regulations and zero-emission vehicle programs. Furthermore, policies
may include specific incentives and/or legislations that could enable to
reduce the risk of hydrogen demand and supply for the sector actors. Such
policy support may help to attain the required economies of scale to enable
the industry to drive down costs across different parts of the hydrogen
value chain.

This study provides an overview of different production pathways
of hydrogen, and its current and potential uses to decarbonize the global
economy. It also addresses international policies and strategies that
promote the use of hydrogen to foster energy transition.

The study is divided into three chapters. Chapter-I provides an
overview of different production pathways of hydrogen and the most
commonly used processes to produce it. Furthermore, it covers the main
parts of hydrogen value chain and the most recent technological advances
in each part. While Chapter-II is devoted to highlight the potential uses
of hydrogen to foster the energy transition. It also addresses the
international policies and strategies adopted to promote the use of
hydrogen as a fuel for the future. Chapter- III analyses the key success
factors to develop hydrogen sector in the Arab countries and actions needed
to achieve that end. Moreover, it provides a market survey of the
announced projects and plans to invest in this promising sector.

*QGas Industries Expert, - Technical Affairs Department, OAPEC - Kuwait
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