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❱❱  Mr. Abdulrahman Al Yahyaei, 

OPAL CEO

Dear readers,  

OPAL is taking the leading role in the Sultanate of Oman in the devel-
opment of Industry Standards across several themes, including Road 
Safety, In-Vehicle Monitoring, Heat Stress Mitigation, Road Assurance 
Worthiness, Camp Accommodation, Prevention of Falling Objects, Na-
tional Occupational Standards and Vocational Training Accreditation. 
On the following pages you will find out more about these initiatives.

During the impactful times threatened by global pandemic and geopo-
litical tremors, the Sultanate of Oman continues the steady transforma-
tion towards green hydrogen initiative. This edition of the OPAL Maga-
zine looks at a range of trends and developments relevant to the Energy 
and Minerals sector.

Consequently, the OPAL’s slogan for year 2022 is ‘Green Hydrogen’ 
— and we will be focusing more on this great drive for the Sultanate. 
Oman’s green hydrogen voyage is officially and bravely underway, 
strengthened by some significant developments, most notably the Roy-
al announcements of His Majesty Sultan Haitham bin Tarik promoting 
green energy as a sustainable alternative to Oman’s hydrocarbon-fueled 
economy. 

All of Oman’s policymaking and regulatory systems are now working in 
direction to shape the emergence of a decarbonised economy powered 
by renewable and green hydrogen. Oman is set to be among the front-
runners in the global race to make green hydrogen a commercial reality. 
The objective is to capitalise on Oman’s optimal solar and wind energy 
resources, vast acres of desert land for upstream solar farms, extensive 
and modern port infrastructure, advantageous geographical location, 
and tranquil political environment – factors that are essential to large-
scale green energy production.

Read on for more interesting reports and analysis on decarbonisation 
initiatives, digitalisation, green opportunities and other energy-related 
topics trending in the Sultanate and in the wider region.

The Editorial Team welcomes your feedback and suggestions on possi-
ble improvements to the magazine. Please write to us at: opal@opalo-
man.org.

Enjoy reading!  

Abdulrahman Al Yahyaei
OPAL CEO
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A brief snapshot of recent events and developments of significance to 
Oman’s Energy and Minerals sector:

Market highlights

Fitch assigns ‘BB’ rating  
to Energy Development Oman

Global credit ratings agency Fitch Rat-
ings has assigned Energy Development 
Oman (EDO) a long-term issuer default 
rating of ‘BB’ with a stable outlook.
Fitch’s decision came after S&P Global 
Ratings earlier this month assigned EDO 
a ‘BB-‘ long-term issuer rating with a 
stable outlook.
EDO’s rating is constrained by the rating 
of its sole shareholder, the government 
of Oman (BB/stable), given their close 
links.
‘This reflects the influence the state 
exerts on the company through strategic 
direction, taxation and dividends,’ the 
ratings agency said.

Fitch assesses EDO’s stand-alone credit 
profile at ‘bbb’, supported by large-scale 
oil and gas operations and low leverage. 
The stand-alone credit profile, Fitch said, 
is constrained by EDO’s fairly complex 
operating structure and short proven 
reserves life, albeit with a strong record 
of successful reserves replacement.
‘Given EDO’s robust financial and oper-
ational profile, the company has not re-
quired government support thus far but 
we expect support to be forthcoming 
given the pivotal role EDO plays within 
Oman’s infrastructure and economy. This 
leads to strong support track record,’ 
Fitch noted.
S&P on August 3 said its business risk 

profile assessment for EDO is supported 
by company’s access to sizeable reserves, 
leading domestic share of Omani hydro-
carbon production, and low operating 
cost structure, all of which support cash 
flow visibility. S&P views positively EDO’s 
access to sizable reserves via concession 
agreements until 2044.
EDO owns a 60 per cent interest in the 
Block 6 oil concession and a 100 per cent 
interest in the Block 6 gas concession. 
Petroleum Development Oman (PDO) 
operates the onshore Block 6 oil and gas 
concessions.
‘We therefore expect an output of 

around 865,000 barrels of oil equivalent 
(BOE) per day until 2026. Contracts for 
sales of oil at market prices are signed by 
the government, but EDO receives pay-
ments directly from customers. Non-as-
sociated gas is sold to the government, 
which pays EDO a fixed transfer price, 
subject to annual indexation,’ Fitch said.
Highlighting EDO’s favourable unit 
economics, Fitch said in 2021 EDO’s 
total production costs before royalties 
amounted to around US$3 per BOE of di-
rect production costs and around US$10 
per BOE of capital expenditure, which 
puts EDO at the lower end of the global 
cost curve.
As noted by Fitch, EDO had cash and 
cash equivalents of US$341mn at end-
2021 against no short-term debt.
‘We expect EDO to maintain a robust li-
quidity profile as negative post-dividend 
free cash flows will be offset by no debt 
service outflows until 2024, and a flexible 
dividend policy allowing for liquidity 
preservation during periods of restrict-
ed capital-market access and/or lower 
prices,’ Fitch added.

Dear readers,
Your feedback is very important to us. In this section of OPAL Magazine we would 
like to add a dedicated page where we can hear your thoughts on topics covered in 
this issue, as well as issues of relevance to the Oil & Gas business. 
Please feel free to send in your suggestions on how we can improve the overall content.  
Contact us by email or Twitter.

@opal_omanopalmag@opaloman.org

READERS' 

W
ORD



7 August   2022

With global oil prices rising for a third week in a row, Oman crude 
prices on Friday increased to a near three-year peak, boosted by 
tight global supplies.
At the Dubai Mercantile Exchange (DME), Oman crude contract 
price (for November delivery) crossed US$75 per barrel mark on 
Friday before closing at US$74.89 – reaching a high last seen on 
October 31, 2018.
Global benchmark Brent oil prices also jumped on Friday to the 
highest level in almost three years, boosted by tight supplies partic-
ularly in the US, analysts said.
In late Friday afternoon deals, Brent North Sea crude (for delivery in 
November) hit US$77.87 per barrel – the highest level since October 
29, 2018.
“The price rise is being facilitated by limited supply coupled with 
robust demand, causing the oil market to tighten noticeably,” said 

Commerzbank analyst Carsten Fritsch.
Brent prices later stood at US$77.68, up 0.6 per cent from Thursday.
The US oil benchmark West Texas Intermediate (WTI) crude (for 
November delivery) rose 0.4 per cent to US$73.60 a barrel on Friday.
Global supplies have been disrupted because US production re-
mains hampered by ongoing fallout from Hurricane Ida in the Gulf 
of Mexico and Louisiana.
The US is both the world’s largest consumer and producer of crude 
oil.
“Underpinning the latest bout of price strength is a tightening 
supply backdrop,” added PVM analyst Stephen Brennock.
“Latest weekly data showed [US] domestic crude stocks fell to their 
lowest level in three years amid continued production outages in 
the Gulf of Mexico.”
Brennock concluded, “Hurricane Ida may be long gone but it is still 
causing problems for the US.”
With sharp increases in global crude prices this year, the average 
price of Oman crude during the first eight months of 2021 surged 
by nearly 48 per cent compared to the average price recorded in 
2020.
The sultanate achieved an average price of US$67.9 per barrel for its 
oil shipments during the January–August period of this year, which 
is 47.6 per cent higher against the average price of US$46 record-
ed in 2020, according to data released by the National Centre for 
Statistics and Information.
As per the DME data, the average price of Oman crude in Septem-
ber so far has been at US$72.73 per barrel.

Oman LNG Company on Sunday announced that its liquefied nat-
ural gas (LNG) production reached a record level of 10.6mn metric 
tonnes during the year 2021 compared with 10.2mn tonnes in the 
previous year, an increase of nearly four per cent.The company 
expects its production capacity to reach more than 11mn metric 
tonnes this year after the completion of strategic projects in its 
industrial complex in Sur.
During 2021, Oman LNG continued its progress in implementing 
several strategic projects that are nearing completion to boost 
productivity. These projects include the plant renewal project, the 
project to raise the efficiency of the production of liquefaction 
trains, and the modern energy project that uses gas engine tech-
nology to raise efficiency.
‘The early results of these projects contributed to an increase in 
production rates which reached a record level of 10.6mn metric 
tonnes in 2021 compared to 10.2mn tonnes in 2020. It is expected 
that the production capacity will reach more than 11mn met-
ric tonnes after the completion of the strategic projects in the 
industrial complex,’ Oman LNG said in a statement to Oman News 
Agency.

Revenues surge
Oman LNG’s total revenues surged by 31 per cent to US$3.278bn in 
2021 compared with the previous year, thanks to the higher prices 
and recovery in the global energy sector, according to the compa-
ny’s yearly report.On the back of increased revenues, Oman LNG’s 
net income for the year 2021 grew by 34 per cent to US$886mn 
compared with US$663mn in 2020.
The company’s report indicated that the LNG sector provided the 
sultanate’s government with gas revenue of about US$2.873bn 
during the past year.
Talal bin Hamid al Awfi, chairman of Oman LNG, said that the 
company demonstrated its complete readiness and high flexibility 
to adapt to exceptional circumstances during the past period and 
face all challenges and difficulties to implement its business at the 
highest levels.
He noted that the company achieved high positive results in 
revenues and net income during 2021, which are close to the levels 
achieved during the pre-pandemic years.
As the company continued its positive performance, Awfi said 
Oman LNG intends to work with many partners to promote and 
develop the energy sector in Oman.
Oman LNG last year allocated around US$37mn for its social 
responsibility programmes and initiatives.
Maintaining its position in the global energy markets, Oman sup-
plied energy to more than 20 countries around the world. A total 
of 163 LNG shipments were delivered to customers around the 
world during the last year – 119 shipments by Oman LNG and 44 
shipments by Qalhat LNG.
Oman LNG, directly and indirectly, undertakes project operations 
and related activities essential to liquefy, store, transport and 
market Oman’s natural gas and deliver LNG to customers. The com-
pany operates three liquefaction trains at its site in Qalhat near Sur.

Oman crude price spikes to 3-year high on tight supplies

Oman’s LNG production rises to record 10.6mn tonnes in 2021
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bp Oman launched a book during a recent event to celebrate its 
staff achievements and development journeys titled 'People at bp 
Oman'. During the event, bp Oman hosted a panel discussion to 
discuss the capability development's opportunities and challenges. 
The panel was moderated by bp and panelists included external 
guests from both public and private sector. 
The people-focused book highlights bp's commitment to strength-
en the skills and capabilities of people in Oman through its various 
developments. 

Yousuf al Ojaili, bp Oman president said: "bp Oman's talented 
workforce have been one of the constant drivers towards reaching 
our milestones, from supporting energy security to implementing 
sustainable initiatives that support the economic development of 
Oman. Today's event celebrates each staff member's achievements 
and hard work. This achievement would not have been possible 
without the support we received from the Ministry of Energy and 
Minerals." 
Shaikh Khalid al Hinai, Advisor to the Minister of Energy and 
Minerals on Human Resources, and Chairman of Block 61 human 
resource sub-committee commented "bp has established itself as 
an organisation capable of aligning with Oman's 2040 objectives 
of developing a favourable environment to generate employment 
and attract talents. I am delighted to see bp continue on delivering 
a bright future for its people." 
bp's training and development opportunities deliver on Oman's 
2040 Vision of enriching the local labour market. This includes the 
challenger development programme for fresh graduate and the 
technician development programme dedicated to developing 
young Omanis.
bp also offers Oman is the opportunity to work and gain experience 
abroad. This includes short-term and long-term international as-
signments outside of Oman. Several of bp's staff also work in global 
roles, serving other regions across the world.

bp Oman launches  'People at bp Oman' book

The Public Authority for Special Economic 
Zones and Free Zones (OPAZ) has ap-
plauded ACME, a leading company in the 
renewable energy sector, on the receipt 
of the first-ever international certificate 
accredited for commercial production 
of green hydrogen and ammonia in the 
world. ACME was awarded this certificate 
for its project in the Special Economic 
Zone at Duqm (SEZAD) -- one of the zones 
supervised by OPAZ.
The company received this certificate from 
TÜV Rheinland, the leading international 
provider of inspection services which also 
specialises in independent certification 
services in the renewable energy sector.
The evaluation process, conducted by the 
German inspection company for ACME’s 
green hydrogen project in Duqm, proved 
that the project meets all the standards set 
to be globally certified. The process includ-

ed reviewing the various specified produc-
tion methods, transportation methods and 
the different hydrogen applications in the 
project, said OPAZ in a statement.
This international certification for com-
mercial production of green hydrogen and 
ammonia allows the potential customers 
of this promising industry to ensure that 
the ammonia and hydrogen of these 
plants have been produced from renew-
able energy resources such as wind and 
sunlight. 
This, further, attracts various international 
companies to invest in the renewable 
energy sector in the Sultanate of Oman 
and SEZAD in particular. It also promotes 
the government’s efforts to boost the 
Sultanate of Oman’s position on the global 
map in the field of green hydrogen pro-
duction and export as the first country in 
the world to be awarded this international 
certificate. This acknowledgment will as 
well contribute to the shift to alternative 
energy and diversifying sources of income 
in accordance with Oman Vision 2040.
Commenting on this international cer-
tificate, Eng Yahya bin Khamis al Zadjali, 
Head of Operations - SEZAD, said, “We are 
pleased that ACME has received this certifi-
cate, emphasising the promising future of 
renewable energy sector in SEZAD, which 
enjoys a strategic location close to the 
resources of global energy. In addition, the 
Zone is furnished with a package of infra-

structure including ports and roads, which 
will facilitate the export of this energy to 
various countries around the world.”
Manoj Upadhyay, Chairman of ACME 
Company, stated: “We are happy to receive 
the world’s first Green Hydrogen Certifica-
tion from TUV Rhineland for our commer-
cial-scale Green Hydrogen and Ammonia 
project in Duqm, Sultanate of Oman. This is 
a major milestone for our project in Duqm. 
The Green Hydrogen Certification will 
pave the way for defining the criteria and 
process for the green certification.”
Jalal bin Abdulkarim al Lawati of OPAZ 
remarked: “ACME’s certificate marks a 
great achievement for renewable energy 
sector in the Sultanate of Oman and will 
contribute to localising this industry for 
which OPAZ has allocated about 200 sq 
km in Duqm. OPAZ also continues to study 
many other investments applications 
in this sector in other free zones such as 
Suhar, Salalah and Al Mazunah, in addition 
to Duqm.”
ACME, one of the largest companies in the 
alternative energy sector in India, recently 
announced a joint venture with the Nor-
wegian company Scatec to support the 
green hydrogen project in Duqm. ACME 
also signed last August a land reserva-
tion agreement with OPAZ at Duqm. The 
project is expected to produce 100,000 
tonnes of green ammonia annually in the 
first phase.

WORLD’S FIRST GREEN ENERGY CERTIFICATION TO BOOST OMAN’S GLOBAL POSITIONING
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The hydrogen economy: 
THE NEW GEOPOLITICAL 
RACE

ince the early years of the 21st century, hydrogen has been seen 
as the energy source of the future because of its unlimited pro-
duction capacity. However, to date, the hydrogen industry is 
still considered to be in the “nascent” stage.
According to a report released by the International Renewable 

Energy Agency (IRENA) in January 2022, by the end of 2021, there have 
been 21 countries and economies that have announced a hydrogen strat-
egy; More than 40 countries have roadmaps for the development and 
use of industrial and commercial hydrogen. By 2050, hydrogen will ac-
count for 12% of global energy use. Hydrogen exports will account for 
about 30% of the world hydrogen trade.
According to another report by Rethink Energy, between now and 2050, 
with US$10 trillion invested in this sector, the price of hydrogen will 
drop 95% of what it is today.

The emergence of the hydrogen economy opens 
up a potential new market, but also leaves many 
geopolitical challenges.

S
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Most of the published national strategies 
prioritize public investment in the early 
stages of the hydrogen industry between 
now and 2030. For example, Germany is 
expected to spend about 10 billion Euros 
from the budget with the expectation 
that the resources will be dragged along. 
private capital into the hydrogen sector.
Another similarity in the strategies of 
most countries is the commercial use of 
hydrogen. The European Union (EU), 
Japan, and South Korea are all aiming 
to use hydrogen in freight transport. In 
the medium and long term, hydrogen 
promises to provide a clean fuel source 
for shipping and aviation.
While most countries’ strategies prior-
itize green hydrogen production, many 
countries have strategies for developing 
low-carbon hydrogen (blue hydrogen), 
gray hydrogen or purple hydrogen (pink 
hydrogen). 

Locating the country on the 
world hydrogen map
The most obvious difference is the po-
sitioning of the country on the energy 
geopolitical map for the next 30 years. 
While Australia, Chile, and Morocco aim 
to become exporters, countries such as 
Japan, Korea and the EU pursue a strat-
egy of importing hydrogen.
In the EU, if Germany soon negotiates 
with potential export countries to en-
sure competitiveness and sustainability 
of supply, France prioritizes national 
“sovereignty” over this energy source 
based on the strength of nuclear power. 
Australia, already an exporter of lique-
fied natural gas to Asia, has set its sights 
on becoming the region’s leading ex-
porter of hydrogen.
The position of countries on the geopo-
litical map of hydrogen is also the abil-
ity to hold pioneering technologies in 
this field. Japan and South Korea are 
currently leading countries in the pro-
duction and application of commercial 
hydrogen technology. From the outset, 
the two countries prioritized strength-
ening “energy security.” Therefore, de-
spite pursuing an import strategy, Japan 
and South Korea are major exporters of 
hydrogen production and application 
technology.
Overall, there will be three groups of 
countries depending on the strategic 
choices of each country.
First, it is a group of countries that ex-
port hydrogen thanks to the compara-

tive advantage of cheap energy supplies 
from solar, wind or gas. They also have 
a large supply of fresh water, available 
storage facilities, and export gas/lique-
fied hydrogen. For example, Morocco 
has a large wind and solar power gener-
ation capacity, which is in line with the 
EU’s preference for non-carbon hydro-
gen imports. The country can also take 
advantage of the existing gas pipeline 
system that connects to the EU through 
Spain. Australia has advantages in coal, 
wind and solar power, as well as access 
to major import markets in East Asia, 
especially Japan and South Korea. Chile 
has an advantage thanks to its ability to 
export through seaports connecting to 
the Asia-Pacific region.
Second, the group of countries with ad-
vantages in energy prices but limited 
freshwater resources include Middle 
Eastern countries, Algeria, Libya or lack 
of investment in infrastructure such as 
Russia.
Finally, hydrogen importing countries 
include Japan, Korea and the EU. These 
countries are pioneers in technology 
mastery and hydrogen production. How-
ever, due to cost, they pursue an import 
strategy rather than local production.

“Hydrogen diplomacy”
To secure the supply chain, many coun-
tries soon implemented “hydrogen di-
plomacy” to sign trade agreements with 
potential exporters. According to IRE-
NA’s report, about 30 bilateral agree-
ments in this area have been signed.
As a pioneer, Japan has reached bilat-
eral agreements with Australia, Brunei, 
Saudi Arabia and the UAE in hydrogen 
supply.
Germany has also started negotiating 
agreements with partners on the import 
and supply of hydrogen. One of several 
projects between Berlin and the trio of 
Belgium-Luxembourg-Netherlands to 
develop the largest port system and hy-
drogen storage and distribution area in 
Europe. Liquefied hydrogen may be im-

WHILE MOST COUNTRIES’ STRATEGIES 

PRIORITIZE GREEN HYDROGEN PRODUCTION, 

MANY COUNTRIES HAVE STRATEGIES FOR DEVELOPING 

LOW-CARBON HYDROGEN (BLUE HYDROGEN), GRAY 

HYDROGEN OR PURPLE HYDROGEN (PINK HYDROGEN).
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ported through the ports of Rotterdam 
(Netherlands) and Antwerp (Belgium), 
then transported by existing gas pipe-
lines to the EU market. Germany has 
also reached an agreement to import hy-
drogen from partners Australia, Canada, 
Chile, Denmark, Morroco and Namibia.
According to international energy ex-
pert Philippe Copinschi of the Paris In-
stitute of Political Research, co-author 
of the report “Geostrategic Challenges 
of Hydrogen”, published in December 
2021, there are four factors that affect 
geolocation. Politics of countries on the 
world hydrogen map.
The first is the price. The price of hydro-
gen depends a lot on the price of energy 
needed for production, ie the price of 
clean energy, gas... From this perspec-
tive, some regions will have a compara-
tive advantage because of their great po-
tential for electricity. wind, solar or have 
a cheap supply of gas.
The second factor is the source of water. 
Although there are some technologies to 
separate salt from seawater to supply hy-
drogen plants, the scarcity of fresh wa-
ter in the Middle East also reduces the 
advantage of this region’s cheap energy.

Third, hydrogen production requires a 
huge initial investment budget in pro-
duction and transportation infrastruc-
ture. Therefore, private capital and FDI 
flows will be directed to countries with 
high financial determination in the early 
period from now to 2030.
Fourth, to attract private investment as 
well as FDI, it is an advantage for coun-
tries to build a legal corridor for the hy-
drogen economy soon.

Geopolitical challenge
However, the development of hydrogen 
energy also leaves many challenges.
According to Mr. Copinschi, the biggest 
consequence is weakening the position 
of countries exporting fossil energy (gas, 
oil, coal). This could reduce tensions 
and conflicts in the Middle East, but 
also increase the risk of internal insta-
bility due to reduced revenue from oil 
and gas exports. New tensions will form 
around mastery of hydrogen production 
technology, fresh water resources, infra-
structure and efforts to secure the evolv-
ing hydrogen transport routes.
As hydrogen emerges as a new energy 
source, replacing oil and gas over the 
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next 30 years will change the relation-
ship of energy interdependence. The 
energy security of nations no longer de-
pends on the presence or absence of oil 
and gas on their territory. Energy auton-
omy depends on the determination of 
the country itself to invest in hydrogen 
production and conversion.
The future world energy geopolitical 
map will depend in part on hydrogen 
production and supply projects. The 
hydrogen economy will create a new 
competition between countries that 
have strengths in clean energy (wind, so-
lar, etc.), water resources as well as the 
ability to connect with major consum-
er markets such as East Asia or the EU. 
Many developing countries that have to 
import oil such as Mauritania, Namibia, 
Egypt or Morocco soon recognized the 
opportunity and were ready to join the 
new game.
Free from the constraints of under-
ground resources, investors will priori-
tize choosing countries with long-term 
political stability because hydrogen 
projects require large initial capital. In 
contrast, a selected country to invest in 

hydrogen production and supply also 
contributes to mitigating national and 
regional geopolitical risks. The Ukraine 
crisis with its consequences is also a new 
impetus, accelerating the emerging geo-
political race of hydrogen. 

THE FUTURE WORLD ENERGY GEOPOLITICAL 

MAP WILL DEPEND IN PART ON HYDROGEN 

PRODUCTION AND SUPPLY PROJECTS. THE HYDROGEN 

ECONOMY WILL CREATE A NEW COMPETITION BETWEEN 

COUNTRIES THAT HAVE STRENGTHS IN CLEAN ENERGY 

(WIND, SOLAR, ETC.), WATER RESOURCES AS WELL AS 

THE ABILITY TO CONNECT WITH MAJOR CONSUMER 

MARKETS SUCH AS EAST ASIA OR THE EU. 
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GCC opportunities  
for decarbonising 

W orld Bank data ranks Qatar, Kuwait, UAE and Bah-
rain in positions one-to-four for the highest per cap-
ita emissions, with Saudi Arabia 10th and Oman 12th. 
While Qatar’s per capita emissions are the highest in 
the world, its small population means that total emis-

sions are lower than those of Saudi Arabia and the UAE. 
Saudi Arabia, along with other GCC countries, will continue to be reliant 
on oil & gas for their economic growth. In its submission to the UNFCCC, 
the Saudi Arabia made clear that it will continue to pump and export oil 
as it attempts to decarbonise at home. Those indirect emissions will not 
be included in its Net Zero targets. 
Saudi Arabia is both the world’s largest oil exporter and the region’s high-
est oil consumer, giving the government significant leeway to introduce 
policies that cut use and bring down its greenhouse gas emissions. 
As the GCC’s most populous country of almost 35 million people, its high 

For GCC countries, the government policies and strategies will greatly 
contribute to Net Zero or decarbonisation plans. The six countries have 
among the highest per capita carbon dioxide emissions in the world, 
highlighting the importance of government plans to reduce footprints.
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CO2 emissions are exacerbated by its 
economic reliance on fossil fuels-relat-
ed heavy industries, and continued high 
use of oil in its power stations, which ac-
counts for 39% of the total feedstock . 
Put simply, for countries to decarbonise, 
they first need a strategy of electrification 
and to build a low-carbon electricity sys-
tem (which would include demand side 
reductions). Where it makes little sense 
to electrify, for instance with heavy or 
marine transport and heavy industrial 
processes, strategies should focus on al-
ternative fuels such as hydrogen or a de-
rivative. Where this is not possible, the 
strategy needs to include carbon capture 
and storage. 
The UAE and Saudi Arabia’s efforts to 
decarbonise are following this approach 
across energy, transport and the built 
environment, and this is presenting op-
portunities to reduce emissions as well 
as develop new technologies, skills and 
jobs. Along with Oman, they have de-
veloped long-term strategies for the up-
coming hydrogen economy, with plans to 
build plants and export agreements being 
signed. 
While carbon emissions in the UAE con-
tinue to be high, they are falling. The 
Dubai Carbon Abatement Strategy has 
reported that emissions fell two years in 
a row - by 22% in 2019, against a target 
of 16%, and by 33% in 2020, although this 
was with the backdrop of reduced travel 
due to the Covid-19 pandemic. 
That latest figure was achieved by in-
creasing both the emirate’s renewables 
capacity to 11.4% of its total energy mix 
and the use of district cooling, saving 
650GWh of electricity, highlighting the 
role that both can play in a decarbonisa-
tion strategy in a hot climate.

ENERGY
The ongoing energy transition within the 
GCC is the foundation of government Net 
Zero strategies.
Decisions around heavy industry, the 
built environment or transport, directly 
influence opportunities within the ener-
gy sector. This is reciprocal; a reliable and 
affordable energy system allows society 
to function. Creating an energy system of 
the right scale and the right time, needs 
close interaction with the users of that 
energy.
GCC countries are developing a mix of 

utilityscale solar, wind, waste-to-ener-
gy, and nuclear power as part of their 
planned lowcarbon energy mix, al-
though it is possible that build rates of 
both generation and grid integration 
projects (which must be considered in 
conjunction) may need to accelerate to 
meet government timelines. Today, the 
six countries are reliant on gas or oil as 
a feedstock for electricity generation and 
desalination, making clean approaches 
a priority if they are to meet their long-
term decarbonisation goals. New thermal 
plants can make use of carbon capture 
technology. Whilst there is a cost to this, 
and generally a trade-off with electrical 
output, most developers (and reputable 
lenders) will not be able to develop or 
back new plants without a form of car-
bon capture in place, due to their green 
policies.
 
RENEWABLE ENERGY
In the coming years, clean and renewable 
energy will increasingly decarbonise the 
region’s energy mix. The Middle East is 
naturally an optimum region for solar 
technology. 
The UAE has pushed ahead with solar 
projects, mainly PV with one concentrat-
ed solar plant, which due to its nature, 
provides an element of energy storage 
far better than traditional PV. Within 
Abu Dhabi, Taqa plans to increase its 
power capacity from 18GW to 30GW by 
2030, of which 30% will be renewable 
energy. Dubai is building the 5GW Mo-
hammed bin Rashid Al Maktoum Solar 
Park (MBRSP). To date, 4GW of Abu 
Dhabi’s clean energy schemes and 1.6GW 
of Dubai’s solar plant are operational. 
Building is also underway in the UAE for 
several waste-to-energy plants.
For Saudi Arabia, the renewable energy 
opportunity also highlights one of the 
greatest risks to its plans. It is in the ear-
ly phases of major development plans 
for new cities and improved services. Its 
investment plans are vast and include 
building swathes of energy infrastructure 
in the coming years. With such ambitious 
plans in place, it is likely that there will 
be competition for resources across proj-
ects internally as well as with GCC neigh-
bours. Within Saudi Arabia’s Vision 2030 
strategy, the kingdom’s energy consump-
tion is expected to increase three-fold. 
It set an initial target of implementing 



16FEATURE

In Numbers
The UAE, Saudi 

Arabian and Omani 
governments have 

identified hydrogen 
as a major economic 

opportunity and 
are planning to 

build multiple 
production plants. 

This is understandable, 
given that the global 

hydrogen market, 
including blue and 

green, is forecast to be 

worth $700bn 
by 2050, according to 

Bloomberg.

9.5GW of renewable energy by 2030. 
Perhaps the best-known upcoming giga 
city is NEOM, which will cover an area 
almost the size of Belgium. Plans call for 
it to be powered 100% from renewable 
energy. If energy projects run to schedule, 
by 2030 it will have an installed capacity 
of at least 16GW of solar PV and 7GW of 
onshore wind. That 16GW figure includes 
4GW of PV solar and wind along with en-
ergy storage to supply its planned green 
hydrogen and ammonia plant, which is 
targeting a commissioning of 2025.
Schedules are in place for a further 
1.3GW of wind and 2.6GW of solar PV, 
each across different projects. These 
have commissioning dates of 2026, leav-
ing a further 4GW of wind and 11GW of 
solar PV projects to be announced and 
completed in the coming eight years.
Given that the announced projects each 
take typically 3-4 years to build post-
award, the remaining capacity will need 
to be split into multiple contracts with 
their construction overlapping to meet 
the 2030 deadline. 
The risk, if course, with large amounts 
of renewables is the energy storage re-

quirements, which should not be under-
estimated. A city of 20 million people 
might need 300GWh of energy storage to 
enable it to be powered 24 hours. To put 
that in context, that would be 300 times 
larger than the worlds currently largest 
operational energy storage facility. 
As the different cities develop, provision 
needs to be made for the competing de-
mands and that electricity requirements 
have been accurately forecast. This then 
flows into implementation and tenders 
needed to properly planned and effi-
ciently awarded, and enablers for the 
grid system (both within country and its 
neighbouring connections) to be able to 
react to this sizeable amount of intermit-
tent renewable energy.

HYDROGEN 
There is an upcoming rush globally to 
build the infrastructure required to pro-
duce green hydrogen and ammonia. To-
day, about 70-80 Mt (Mega tonnes) of 
hydrogen is produced worldwide annual-
ly, used mainly in fertiliser. US company 
Fitch forecasts this will rise by 15-25Mt/y 
by 2030. Green hydrogen is expected to 
be a 10Mt/y market by that date, account-
ing for about 10% of total production, 
compared to 0.7% today. 
With the push for hydrogen, the above 
forecast seems conservative if all plans 
reach fruition. Recent announcements 
alone will total around 25Mt/y of green 
hydrogen in the coming years, suggesting 
production will quickly surpass the Fitch 
2030 forecast (accepting that some com-
panies have not announced a date for full 
production), and there will some sharp 
competition to the GCC in the produc-
tion of green hydrogen, with countries 
like Australia, US and France announcing 
sizeable green hydrogen projects to be 
completed prior to 2030. 
The UAE, Saudi Arabian and Omani gov-
ernments have identified hydrogen as 
a major economic opportunity and are 
planning to build multiple production 
plants. This is understandable, given that 
the global hydrogen market, including 
blue and green, is forecast to be worth 
$700bn by 2050, according to Bloomberg.
Much of the hydrogen produced in the 
GCC will be converted to ammonia and 
exported globally. Strategically this is a 
major opportunity for this region to de-
velop new workforce skills, build new 
infrastructure and diversify individual 
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OVERALL, THE GCC WILL HAVE MANY 

COMPETITORS GLOBALLY FOR THE GREEN 

HYDROGEN IT PRODUCES. SEVERAL OF THE 

INTERNATIONAL SCHEMES WILL PRODUCE SIGNIFICANTLY 

MORE THAN THE PLANNED PLANTS IN THE GCC, WITH 

MANY DUE TO BEGIN PRODUCTION BY 2030. 

economies away from fossil fuels. Ulti-
mately, green hydrogen and its deriva-
tives could be a very credible source of 
national revenue in light of potential re-
ducing revenues from oil & gas over the 
next 30 years. 
The attention has been on green hydro-
gen plans, using water and renewable en-
ergy, although the UAE and Saudi Arabia 
will also produce some blue hydrogen, 
which uses conventional steam methane 
reforming of natural gas, but with carbon 
capture. The UAE has a stated target of 
25% export market share for hydrogen 
and its derivatives in key markets by 
2030, focusing on Japan, South Korean, 
India and Europe.
Overall, the GCC will have many com-
petitors globally for the green hydrogen 
it produces. Several of the international 
schemes will produce significantly more 
than the planned plants in the GCC, with 
many due to begin production by 2030. 
The electrolysers used in green hydrogen 
production can contribute to the energy 
mix though, and with the right engineer-
ing flexibility on production of hydrogen 
coupled with its storage, have the ability 
to act as a primary and secondary response 
reserve to the electrical grid. This means a 
facility could act as temporary batteries to 
help manage any grid fluctuations. 
This is an example of how the right en-
gineering can push the boundaries of 
new and existing technologies, and help 
with grid stability as more renewables 
are added. Including demonstration 
projects, there are seven planned hydro-
gen facilities in the UAE at various stag-
es of development. Combined, they have 
an announced production capacity of 
700,000t/y, of which 500,000t/y will be 
green. 
The UAE’s hydrogen plans are a major 
part of its Net Zero 2050 strategy, partic-
ularly for industries where decarbonisa-
tion is difficult. In addition to export, the 
hydrogen will be used for road, air and 
sea transport, power storage and steel 
production. Both Emirates Steel Indus-
tries (ESI) and Emirates Global Alumin-
ium (EGA) are investigating green hydro-
gen use for production of their respective 
metals. Taqa and ESI are examining the 
production of green steel, with the hy-
drogen feedstock produced using clean 
energy. 
Details have not been announced, but 
this may include solar and/or nuclear. 

In addition to creating a new green steel 
revenue line for the company, it would 
also provide the potential opportunity to 
bottle the oxygen byproduct, which could 
be sold to other industries such as glass 
production, steel, food & beverage man-
ufacturing and healthcare. If the scheme 
is given the go-ahead, it would take about 
three years to build the hydrogen man-
ufacturing facility. ESI will require nu-
merous electrolysers to produce about 
100,000t/y of hydrogen. 
The energy required for aluminium pro-
duction accounts for about 60% of the 
industry’s greenhouse gas emissions. 
EGA is exploring whether it can replace 
natural gas with hydrogen-blended fuels 
for its 33 GE turbines, which together 
with a recent H-class combined cycle gas 
turbine unit supplied by Siemens, gener-
ate 5.2GW as part of its decarbonisation 
strategy. 
In addition, the company is exploring if 
it can integrate carbon capture and stor-
age at its power plant. EGA is producing 
a small amount of green aluminium us-
ing solar power, taken from the MBRSP. 
It uses 560,000MWh of solar to produce 
40,000 tonnes of green aluminium. AD-
NOC produces 300,000 tons of blue hy-
drogen a year at its Ruwais Industrial 
Complex (with plans to expand produc-
tion to 500,000t/y), and is building a fa-
cility in the Taziz Industrial Chemicals 

Zone in Ruwais that will produce 1 mil-
lion t/y of ammonia. 
Start-up is slated for 2025. There is also 
a demonstration project at MBRSP that 
is producing green hydrogen during day-
light hours which is then used at night to 
produce electricity. Saudi Arabia wants 
to be both the world’s largest hydrogen 
exporter and produce the cheapest green 
hydrogen. If plans come to fruition, it will 
export 4M/y by 2030. 
Saudi Aramco is running pilot studies 
into the use of blue hydrogen for use in 
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transport, working with Air Products and 
Toyota. To advance the use of hydrogen 
in vehicles, it also has a feasibility agree-
ment with French clean transport com-
pany Gaussin, to manufacture onand off-
road hydrogen vehicles in the kingdom. 
It is also producing blue ammonia for 
export, working with Saudi Basic Indus-
tries and the Institute of Energy Econom-
ics in Japan. From 2024, it plans to use 
gas from its Jafurah gas field to produce 
blue hydrogen, with large scale exports 
beginning from 2030.

RISKS TO HYDROGEN 
PRODUCTION
Building so much green hydrogen pro-
duction capacity in so few years is a ma-
jor engineering challenge that will re-
quire the installation of both significant 
amounts of clean energy capacity and 
additional manufacturing capacity for 
electrolysers. These schemes will use 
large amounts of desalinated and then 
polished water (it takes 9 litres of water 
to produce 1kg of green hydrogen, plus 
significant quantities again to cool the 
electrolysers). 
The desalination requirements create 
sizeable power and cost impacts to the 
economics of Hydrogen. The rush of 
schemes has also highlighted a major 
bottleneck in the electrolysers. Today, the 
largest electrolysers are 20MW PEM and 
can produce about 3,200 tonnes of hydro-
gen a year, meaning for these large-scale 
plants many will be required. Although 
there is a research & development path to 
increase their capacity well above 20MW, 
this will take some years.
Currently there is insufficient electroly-
ser manufacturing capability to service 
UAE, Oman, Saudi and global schemes 
planned, which will mean governments 
and organisations competing for resourc-
es. The scheme planned by Australia’s 
Fortescue Future Industries for instance 
will also see the company build an elec-
trolyser facility to meet its 15mt/y pro-

duction target. IEA figures indicate that 
in 2020, the global electrolyser capacity 
was 3,000MW but that the pipeline could 
reach 17GW by 2026.
Manufacturing capacity needs to ramp 
up rapidly to meet planned green hydro-
gen capacities. Other risks exist around 
storage and transportation of Hydrogen, 
which involve costly heavily engineering 
equipment. Green hydrogen is more ex-
pensive to produce than conventional hy-
drogen, and prices will need to fall for it 
to be more competitive. This will almost 
certainly happen as production scales 
and competition increases.
Reported prices vary, but the production 
cost of green hydrogen globally is almost 
double that of blue. However, a recent re-
port suggested for Gulf states, the oppo-
site will be true in some countries. Blue 
hydrogen, the report stated, would cost 
between $4.66 and $4.80 per kilogram.
The UAE and Saudi Arabia turned so-
lar energy prices on their head, rapidly 
driving down costs, and they could re-
peat this with green hydrogen using the 
solar plants either in place or being de-
veloped. The warning sign will be water 
desalination costs, as this region is reliant 
on desalinated sea water as feed to the 
electrolysers. Additional water will be re-
quired for cooling the electrolysers. This 
cooling water may be raw sea water or 
desalinated water depending on site spe-
cific factors.
This presents an opportunity for GCC 
countries to agree terms with manufac-
turers to build in-region facilities, creat-
ing new local jobs and skills, and a ready 
supply of electrolysers. The opportunity 
also exists to research and potentially 
invest in seawater to hydrogen electroly-
sers, cutting out or at least reducing the 
high-power need (and therefore cost) of 
desalinating water prior to conversion to 
hydrogen. 

NUCLEAR 
Nuclear offers a significant opportunity 
to meet GCC needs, providing clean base-
load energy. The UAE began construction 
on its four-unit Barakah nuclear reactor 
plant in 2012. Units 1 and 2 are both fully 
operational, with Units 3 and 4 expected 
within the next few years.
Each reactor generates 1.4GW and the 
whole four-unit plant will meet approxi-
mately 25% of the UAE’s electricity needs. 
The cost has been upwards of $20bn but 

CURRENTLY THERE IS INSUFFICIENT 

ELECTROLYSER MANUFACTURING CAPABILITY 

TO SERVICE UAE, OMAN, SAUDI AND GLOBAL SCHEMES 

PLANNED, WHICH WILL MEAN GOVERNMENTS AND 

ORGANISATIONS COMPETING FOR RESOURCES.
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these plants will generate clean baseload 
power for the next 60 to 80 years. Whilst 
the levelized cost of electricity (LCOE) 
may not look appealing on nuclear, fo-
cussing on LCOE is a false economy and 
should not be taken as a comparator in 
a complex energy system. Given the size 
of the country, its population growth, ur-
gent need to reduce its reliance on oil as 
a feedstock for electricity generation, and 
its access to coastal waters, nuclear would 
seem a good choice for Saudi Arabia.
After a decade of planning, the kingdom 
is now considering a twin unit reactor 
with a capacity of between 2GW and 
3.2GW. Given the time it takes to build, 
license and commission a nuclear plant, 
even if the Saudis accelerate, it is unlikely 
that they will have grid-connected nucle-
ar power before the mid-2030s. There are 
significant advancements in smaller out-
put reactors (small and medium modular 
reactors) and these are being developed 
globally, generally in the country of origin 
before preparing for the export market. It 
is likely that small modular reactors will 
be commercially available in a few years, 
with even more advanced reactors, such 
as high-temperature gas reactors, in the 
early 2030s. 
If future plants are being considered in 
the UAE, differing technology should 
be reviewed, in particular emerging ad-
vanced reactors which could be used for 
process applications directly, as well as 
power. Whilst not strictly ‘nuclear’, there 
is more research funding being pumped 
into fusion technology than ever before, 
and if the GCC aspires to become leaders 
in Net Zero technology, this technology 
should appear within any energy consid-
eration, as there is no global supply chain 
in existence, and this can be fostered and 
developed in the region. 

TRANSMISSION  
AND DISTRIBUTION
 An often-overlooked aspect of decar-
bonisation is the transmission and dis-
tribution network essential to transport 
renewable and nuclear power to demand 
centres. Connection of renewable gen-
eration, nuclear power plants, large de-
mand centres such as hydrogen plants 
and changes in demand profile offers sev-
eral challenges. Generation has often de-
veloped in and around load and demand 
centres for efficient transport of power.
However newer renewable sources are 

often in more remote areas and in some 
cases offshore, requiring new transmis-
sion or distribution networks. Intermit-
tency of renewable generation sources 
and changing nature of loads such as bat-
tery storage, electric vehicles, embedded 
generation changes the load and gener-
ation profile of national power systems 
causing voltage, fault level, reverse flow 
and stability issues.
Integration of cross-country power net-
works and systems to provide greater 
stability and maximisation of renewable 
sources across networks requires longer 
transmission lines and cables requiring 
HVDC connection to reduce losses and 
cater for differing frequencies. Single 
mega projects and cities such as NEOM 
require entirely new transmission and 
distribution systems to cater for the am-
bitious generation and demand connec-
tions. Decarbonisation of oil and gas plat-
forms by connection to the grid requires 
subsea HVDC connection for example 
ADNOC’s HVDC sub-sea transmission 
between their offshore operations to 
Taqa’s clean onshore power network. An-
other important aspect is system opera-
tion and stability. Lessons that countries 
are observing right now, is showing that 
that power systems with high penetra-
tion of renewable generation display low 
fault levels and high rate of change of fre-
quency issues impacting power systems 
stability, requiring changes in protection 
and control system capabilities as well as 
greater reactive compensation and back-
up and operating reserve margins.
The opportunities in the T&D sector in-
clude network design and connection 
(substations, HVDC and AC cable and 
overhead lines) for large sources of pow-
er or demand, network reinforcements of 
the main transmission networks where 
constraints exist due to changing power 
flows, power systems analysis, regulatory 
and grid code expert services and advi-
sory services for acquisitions and invest-
ments. 
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Gulf states hedge against 
global energy transition,  
now with hydrogen

ydrogen, in recent years, has been increasingly looked to as a 
clean fuel with potential to decarbonize hard-to-decarbon-
ize sectors, such as transportation (shipping and aviation) 
and industry (e.g., steel and chemicals). Such progress would 
contribute greatly to the ambitious international effort to 

meet the 2015 Paris Agreement goal of keeping global warming below 1.5 
degrees Celsius (above pre-industrial levels) by the end of the century. 
Scenarios from organizations such as the International Energy Agency, 
International Renewable Energy Agency, and Hydrogen Council suggest 
that hydrogen could meet up to 22% of global energy demand and 25% of 
all oil demand by 2050, another sign that by mid-century fossil fuel assets 
could be devalued and revenue for fossil fuel exporters like the Gulf Arab 
states could be reduced. While not major contributors to global green-
house gas emissions, except as exporters, oil- and gas-producing Gulf Arab 
states recognize that joining global forces to accelerate the development 
and deployment of clean fuels, such as hydrogen, is a way to hedge against 

H

Gulf Arab states are well positioned to join global forces 
to accelerate the development of clean hydrogen, but 
first they will have to cautiously address institutional, 
technical, cultural, and market barriers.
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some global energy transition risks.
The UAE, Oman, and Saudi Arabia 
Lead the Way on Hydrogen
Production of gray hydrogen, derived 
from natural gas without carbon capture 
and storage, is not new in the Gulf Arab 
states. Produced from hydrocarbon re-
sources, gray hydrogen is used as feed-
stock in refineries, steel factories, and 
petrochemical facilities for making am-
monia, fertilizer, and methanol as well 
as for oil refining and steel manufactur-
ing. Only recently have the Gulf states 
started to develop clean hydrogen – both 
green (produced from splitting water us-
ing electrolysis, with electricity derived 
from renewables) and blue (produced 
from gas with carbon capture and stor-
age). The Gulf Arab states are well posi-
tioned to produce clean hydrogen given 
the abundance and low costs of oil and 
gas resources as well as renewables. As 
with their development of other renew-
ables, the Gulf Arab states vary in the pace 
and scale of hydrogen development. The 
United Arab Emirates, Oman, and Saudi 
Arabia have been the most active in ex-
ploring the development and deployment 
of clean hydrogen. While Bahrain, Ku-
wait, and Qatar have shown interest, they 
are yet to catch up with their neighbors in 
the hydrogen development race.

United Arab Emirates
The UAE was the first country in the re-
gion to produce clean hydrogen, using 
solar power through its “Green Hydro-
gen” project in a collaboration between 
Siemens Energy and the Dubai Electric-
ity and Water Authority. The testing fa-
cility, at the Mohammed bin Rashid Al 
Maktoum Solar Park, was designed to 
showcase the UAE’s hydrogen potential 
at EXPO 2020 Dubai. Abu Dhabi’s renew-
able energy company Masdar, in partner-
ship with Siemens Energy, the Abu Dhabi 
Department of Energy, Etihad Airways, 
Lufthansa, Marubeni Corporation, and 
Khalifa University, is leading a study for 
another electrolysis facility to produce 
hydrogen for the transportation industry. 
The consortium will initially test green 
hydrogen for road transportation, and 
it plans to construct a kerosene synthe-
sis plant to convert the majority of the 
hydrogen into sustainable aviation fuel. 
The second phase of the program will 
explore producing hydrogen for mari-
time fuel. Also, in March 2021, Mubadala 
Investment Company and Snam signed 

a memorandum of understanding to col-
laborate on joint investment and devel-
opment initiatives on hydrogen. Further, 
the Abu Dhabi National Oil Company is 
developing a large-scale low-carbon am-
monia production facility in the TA’ZIZ 
Industrial Chemicals Zone and is explor-
ing opportunities to commercialize this 
product.

Oman
Since 2020, Oman has announced sev-
eral large-scale hydrogen-related proj-
ects, capitalizing on abundant solar and 
wind resources and taking advantage of 
the newly established Duqm port and its 
free economic zone as an exporting hub. 
The first initiative to develop a large-
scale electrolysis plant in Oman, in the 
Special Economic Zone at Duqm, was 
announced in 2020. The green hydrogen 
project, “Hyport Duqm,” is a joint ini-
tiative between Concessions (DEME) of 
Belgium and Omani state-owned oil and 
gas company OQ Alternative Energy, in 
cooperation with the Public Authority for 
Special Economic Zones and Free Zones. 

The first phase is slated to be completed 
in 2026, and upon the full project’s com-
pletion, the plant’s production capacity 
is expected to reach 1 million metric tons 
per year of green ammonia.
In March 2021, the Oman Company for 
the Development of the Special Econom-
ic Zone at Duqm, or Tatweer, and ACME 
Group signed a memorandum of under-
standing to set up a large-scale facility to 
produce green hydrogen and green am-
monia in the Special Economic Zone at 
Duqm. Using solar and wind energy, the 
facility will produce 2,400 tons per day of 
green ammonia. Also, OQ, Marubeni Cor-
poration (a Japanese integrated trading 
and investment business conglomerate), 
multinational chemicals giant Linde, and 
Emirati construction company Dutco an-
nounced the “SalalaH2” project in Octo-
ber 2021 utilizing OQ’s existing ammonia 

SINCE 2020, OMAN HAS ANNOUNCED SEVERAL 

LARGE-SCALE HYDROGEN-RELATED PROJECTS, 

CAPITALIZING ON ABUNDANT SOLAR AND WIND 

RESOURCES AND TAKING ADVANTAGE OF THE NEWLY 

ESTABLISHED DUQM PORT AND ITS FREE ECONOMIC ZONE 

AS AN EXPORTING HUB. 
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plant in Salalah. The project is planned to 
begin operations in 2023, with a produc-
tion target of up to 1,000 tons per day of 
green ammonia, which is easier to store 
and transport than hydrogen and can be 
converted into green hydrogen at a later 
stage. OQ plans to use green ammonia 
at its existing ammonia plant in Salalah. 
There is also discussion about the possi-
bility to export green ammonia for uses 
such as co-firing coal-fired power plants 
in Asia; providing feedstock for fertilizer 
plants in Europe; and meeting the decar-
bonization needs of the global shipping 
industry.
In May 2021, an international consortium 

of companies, including OQ, Hong Kong-
based renewable hydrogen developer In-
terContinental Energy, and Kuwait-based 
energy investor Enertech, announced 
plans to develop one of the largest hydro-
gen projects in the region – powered by 
25 GW of wind and solar energy. While 
currently at the feasibility study phase, 
construction is planned to start in 2028, 
becoming fully operational by 2038.

Saudi Arabia
In July 2020, Saudi Arabia announced 
a $5 billion green hydrogen plant, to be 
powered by renewables and built in the 
futuristic city of Neom. Jointly owned 

Project Country Date online Status
Type of Electricity 

(for electrolysis 
projects)

Product Announced size

Green 
hydrogen 

plant
Bahrain Concept H2 4 MW

Oman green 
H2 project, 

phase 1
Oman 2028 Concept Others/Various H2 4.7 GW

Oman green 
H2 project, 

phase 2
Oman 2038 Concept Others/Various H2 14 GW

Hyport@Duqm Oman 2026 Feasibility study Others/Various H2 250-500 MW

Sumitomo 
Oman Oman 2023 Feasibility study H2 0.3-0.4 kt H2/y

Petroleum 
Development 
Oman’s solar-
paneled car 

park

Oman Feasibility study Solar PV H2

Amin Solar 
Renewable 

Energy Project
Oman Feasibility study Solar PV H2

Port of Duqm 
NH3 plant Oman 2023 Feasibility study Unknown Ammonia 2400 t NH3/d

Salalah H2 
project Oman 2023 Unknown Wind and solar Green ammonia 400 MW

Helios Green 
Fuels - Neom Saudi Arabia 2025 Final investment 

decision Others/Various Various 650 t H2/d – 1.3 
Mt NH3/y

Dewa green 
hydrogen pilot 

project
UAE 2021 Implemented Solar H2 33 KW

Mubadala/
Snam green 

hydrogen pilot 
projects

UAE Feasibility study Solar H2 Unknown

DoE/Masdar 
plu five firms 
pilot proejcts

UAE 2022 Feasibility study Solar H2 1,000 mt/year

ADNOC 
low-carbon 
ammonia 

plant
UAE 2025 Under construction Natural gas Blue Ammonia 1 mt/NH3/yr

Source: IEA and other sources
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THE MINISTER OF ENERGY AND MINERALS IS ALSO 

LEADING A TECHNICAL COMMITTEE IN EFFORTS 

TO ESTABLISH A NATIONAL HYDROGEN COMPANY, 

HYDROGEN DEVELOPMENT OMAN, DEDICATED TO GREEN 

HYDROGEN PROJECTS. 

by Saudi Arabia’s ACWA Power and Air 
Products, the plant is expected to produce 
650 tons of hydrogen by 2025 for expor-
tation. Further, in January, the Ministry 
of Energy signed eight memorandums of 
understanding with local authorities to 
implement pilot projects for sustainable 
aviation fuel and vehicles and buses that 
run on hydrogen fuel cells.

No Signs of Regional Cooperation
The Gulf Arab states have been imple-
menting national hydrogen strategies, 
but there has been a lack of regional co-
operation. In 2020, Oman announced an 
attempt to launch a national hydrogen 
economy strategy, aiming to build a hy-
drogen-centric economy by 2040 with 
potential clean hydrogen production of 
around 1 GW by 2025, 10 GW by 2030, and 
30 GW by 2040. And, in August 2021, the 
Ministry of Energy and Minerals signed 
an agreement to establish a national alli-
ance for hydrogen consisting of 13 local 
authorities representing the public and 
private sectors, including the oil industry, 
research and academic institutions, and 
port operators. To oversee all the regula-

tory aspects of green energy and hydro-
gen, in March the Ministry of Energy and 
Minerals established a dedicated depart-
ment in the ministry. The minister of en-
ergy and minerals is also leading a tech-
nical committee in efforts to establish a 
national hydrogen company, Hydrogen 
Development Oman, dedicated to green 
hydrogen projects. Energy Development 
Oman, OQ, the Oman Investment Author-
ity, the Ministry of Commerce, Industry 
and Investment Promotion, and the Au-
thority for Public Services Regulation are 
reportedly collaborating in the initiative.
Similarly in the UAE, in January 2021, 
Mubadala Investment Company, AD-
NOC, and Abu Dhabi holding company 
ADQ signed a memorandum of under-
standing to establish the Abu Dhabi Hy-
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drogen Alliance for collaboration in ad-
vancing the country’s hydrogen industry, 
including the development of the UAE’s 
national blueprint Hydrogen Leadership 
Roadmap, which was released in Novem-
ber 2021, aiming to support the domestic 
hydrogen industry as well as enhance the 
country’s position in blue and green hy-
drogen exports, with aspiration to cap-
ture 25% of the global low-carbon hydro-
gen market by 2030.
In Saudi Arabia, the Ministry of Energy 
has vowed to establish a national strategy 
for hydrogen. Also, hydrogen production 
has been an integral part of Saudi Ara-
bia’s technology-focused circular carbon 
economy, which looks to take advantage 
of all available clean energy technologies 
to tackle emissions without giving pref-
erence to one technology over another or 
putting restrictions on specific sources of 
energy, like fossil fuels. The Ministry of 

Energy signed a memorandum of under-
standing with a number of local authori-
ties to demonstrate the viability of hydro-
gen use in transportation and industry.
In a similar vein, in January 2021, the Ku-
wait Foundation for the Advancement of 
Sciences, in collaboration with the Kuwait 
Petroleum Corporation and its subsidiar-
ies, released the white paper “Towards a 
Hydrogen Strategy for Kuwait” to help 
establish a strategy for Kuwait’s domestic 
hydrogen production and exportation.

International Alliances
Gulf governments have already forged bi-
lateral deals and agreements with govern-
ments and companies to build and oper-
ate hydrogen infrastructure and facilitate 
cross-border hydrogen trade. These deals 
range from feasibility studies to letters of 
intent, memorandums of understanding, 
energy partnerships, and even trial ship-
ments. Some involve countries that have 
an established energy trade relationship. 
For example, Japan already imports crude 
oil from Saudi Arabia and has been look-
ing to expand the trade relationship to 
blue ammonia. In September 2020, Saudi 
Aramco announced the world’s first ship-
ment of blue ammonia – produced from 
natural gas with carbon capture and stor-

GULF STATES SHOW MORE VARIANCE IN THEIR 

INTERNATIONAL HYDROGEN ALLIANCES THAN 

SIMILARITY. OMAN, FOR INSTANCE, HAS BILATERAL DEALS 

WITH BELGIUM, GERMANY, THE NETHERLANDS, AND THE 

UNITED STATES. 
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age in the hydrogen plant in Jubail – to 
Japan, where it has been used in power 
stations to produce emissions-free elec-
tricity.
However, Gulf states show more variance 
in their international hydrogen alliances 
than similarity. Oman, for instance, has 
bilateral deals with Belgium, Germany, 
the Netherlands, and the United States. 
Along with the bilateral trade agreement 
with Japan, in March 2021 Saudi Arabia 
and Germany signed a memorandum of 
understanding aiming to enhance bilater-
al cooperation on hydrogen. The German 
Federal Foreign Office set up a dedicated 
hydrogen diplomacy office linked to its 
embassy in Riyadh to support dialogue on 
the geopolitical implications of a global 
hydrogen market. Also that month, South 
Korea’s industry minister and Saudi Ara-
bia’s energy minister held a bilateral en-
ergy policy dialogue and vowed to expand 
bilateral cooperation in nuclear power, 
renewable energy, and hydrogen. The 
UAE’s ADNOC has partnerships with 
Japan, Malaysia, and South Korea to ex-
plore options for hydrogen trade, and it 
has already sold four test cargoes of blue 
ammonia to Japan. The UAE and Germa-
ny entered into an energy partnership in 
2017 to promote dialogue and research on 
the transition to renewables and provide 
a framework for collaboration on indi-
vidual elements of sustainable energy. In 
January 2021, the two countries released 
the study “The Role of Hydrogen for the 
Energy Transition in the UAE and Ger-
many.” More recently, Masdar and Indian 
conglomerate firm Reliance Industries 
have explored opportunities for collab-
oration in green hydrogen development. 
Qatar, while investing abroad, has signed 
an agreement with Shell to partner in 
blue and green hydrogen projects in the 
United Kingdom. In the wake of the Rus-
sia-Ukraine crisis, on May 20, Qatar and 
Germany signed a joint declaration of 
intent to further promote cooperation in 
liquefied natural gas trade and hydrogen 
development.

The Way Forward
The Gulf Arab states are well positioned 
to produce competitive blue and green 
hydrogen because they are among the 
world’s lowest-cost producers of oil, nat-
ural gas, and renewables. Also, the facili-
ties and resources needed to produce and 
export hydrogen are well established. 
Existing industrial ports (e.g., Oman’s 

Duqm, Salalah, and Sohar; the UAE’s 
Jebel Ali; and Saudi Arabia’s Jeddah 
ports) and free economic zones, where 
energy-intensive clusters are located, 
including petrochemical industries, 
steel companies, and refineries, are ide-
al centers to produce hydrogen because 
they have access to renewable energy re-
sources, can capitalize on scaling up the 
use of carbon capture and storage tech-
nology to produce hydrogen, and repre-
sent locations from which hydrogen can 
be easily exported. Also, Gulf countries 

have well-established natural gas grids 
that can be potentially used for hydro-
gen transmission. Given the region’s long 
history and experience with gray hydro-
gen production, there will be availabili-
ty and relative ease in transferability of 
skills from the oil and gas industry.
Yet, blue and green hydrogen production 
require large-scale investments in carbon 
capture and storage and other renewable 
energy technologies, like solar and wind. 
The scale of and investment in these 
technologies in the region have increased 
quickly over the last two decades (the to-
tal renewable energy installed capacity 
increased from 17 megawatts in 2011 to 
3,271 MW in 2020), however, capacity re-
mains relatively small, nonetheless. The 
Gulf Arab states will have to cautiously 
address institutional, technical, cultural, 
and market barriers that stand against the 
expansion of both renewables and carbon 
capture and storage before being able to 
fully unlock the hydrogen market. 
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THE GULF ARAB STATES ARE WELL POSITIONED 

TO PRODUCE COMPETITIVE BLUE AND GREEN 

HYDROGEN BECAUSE THEY ARE AMONG THE WORLD’S 

LOWEST-COST PRODUCERS OF OIL, NATURAL GAS, AND 

RENEWABLES. ALSO, THE FACILITIES AND RESOURCES 

NEEDED TO PRODUCE AND EXPORT HYDROGEN ARE WELL 

ESTABLISHED.
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The European Union and Gulf energy: 
A gateway for cooperation

Robin Mills
Non-resident fellow, AGSIW

CEO, Qamar Energy

At its closest point, the European Union lies just 164 miles from the Middle 
East. Turkey, the EU’s associate and single market member Turkey, ad-
joins two of the region’s most energy-rich states, Iran and Iraq. Yet it has 
taken Russia’s invasion of Ukraine to remind Brussels of the region’s im-
portance. Because of Russia’s actions, the EU wants to cut purchases of 
Russian gas two-thirds by 2023 – a goal that it seems Russia will preempt 
(by refusing such sales) – and phase out 90% of oil imports from its east-
ern neighbor this year.
Highlighting the importance, the EU places on stronger relations with 
the Gulf Cooperation Council and its member states, particularly in the 
current context, the European Commission and the European Coun-
cil released a joint communication on “a strategic partnership with the 
Gulf” May 18. On the same day, the European Commission announced 

In recent years, the EU has been inattentive to the GCC, but the immediate 
Ukrainian crisis and the long-term climate crisis have combined to jolt 
Brussels out of this complacency.
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the REPowerEU plan, intended to speed 
the bloc’s transition away from fossil fuels 
and especially from dependence on Rus-
sia.
The EU’s energy cooperation with Mid-
dle Eastern states has lagged despite 
proximity. This is largely due to the EU’s 
strict focus on renewables and climate 
issues, unwillingness to deal with any-
thing connected to fossil fuels, aversion to 
offering hard security, and political con-
cerns. Specific Middle Eastern and North 
African states have their own problems 
as credible energy partners for Europe. 
Iran is prickly to deal with at the best 
of times, and cooperation is in abeyance 
until and unless the dispute over Iran’s 
nuclear development program can be re-
solved, which is primarily in the hands 
of the United States. The EU could do 
much more in Iraq, but, with Baghdad 
still lacking a permanent government and 
troubled by the Baghdad-Kurdish split, it 
is tricky for the EU to engage effectively 
on energy issues. Libya is mired in civil 
conflict, and its energy resources do not 
seem to feature strategically in European 
capitals. Various European ministers have 
toured Algeria, Egypt, Israel, and Azer-
baijan looking for more gas, but the po-
tential boost is relatively modest.
So, the GCC is the key target – though 
it is unclear yet which countries and 
which energy sources will play the main 
role. And there are a number of hurdles 
to establishing stronger EU-GCC ener-
gy relations. The tendency of European 
states, including the post-Brexit United 
Kingdom, to act unilaterally and even 
competitively is one problem. The lack of 
unity of views and policy within the GCC 
is another. Further, several GCC states 
continue their energy and political coop-
eration with Moscow, especially through 
the OPEC+ agreement among OPEC and 
non-OPEC oil producers on production 
levels.
Despite such challenges, March was a 
busy month for advancing Gulf-Europe-
an energy ties. German Economy Minis-
ter Robert Habeck visited Doha and Abu 
Dhabi for talks on increasing supplies 
of liquefied natural gas to Germany and 
securing a hydrogen deal. British Prime 
Minister Boris Johnson went to Abu Dha-
bi and Riyadh to appeal, unsuccessfully, 
for a rise in oil production. Then-French 
Foreign Minister Jean-Yves Le Drian met 
Qatari Minister of State for Energy Affairs 
Saad Sherida al-Kaabi in Doha and also 

toured Oman and Kuwait. And Italian 
Minister of Foreign Affairs Luigi Di Maio, 
after a diplomatic debacle in Abu Dhabi 
in 2021, appeared in Qatar along with the 
head of oil and gas group Eni.
In return, Qatari Emir Tamim bin Ha-
mad al-Thani visited Paris and Berlin in 
late May and signed a roadmap on energy 
cooperation with Germany. Eni and To-
talEnergies of France were the first two 

announced winners of stakes in Qatar’s 
massive LNG expansion. The U.K.’s BP 
has meanwhile built on the 2021 strate-
gic cooperation agreements on hydrogen 
with the Abu Dhabi National Oil Compa-
ny and the emirate’s clean energy vehicle 
Masdar.
In contrast to this flurry of national ac-
tivity, European Commission Vice-Pres-
ident Frans Timmermans and Energy 
Commissioner Kadri Simson have not yet 
visited Riyadh, after a trip was planned 
for March. There is a significant diver-
gence in the EU member states’ broad en-
ergy outreach to the Gulf from U.S. ener-
gy diplomacy efforts, which have focused 
mainly on Saudi Arabia.
In the GCC, only Qatar is a significant gas 
supplier to the EU – indeed, vying with 
the United States and Australia as the 
world’s biggest LNG provider – while five 
of the six GCC members are top global oil 
exporters. The Gas Exporting Countries 
Forum, which includes Russia, is head-
quartered in Doha.
On the other hand, three GCC states are 
OPEC members, and two of the others 
(Oman and Bahrain) adhere to the OPEC+ 
pact that includes Russia. The exception 
is Qatar, which withdrew from OPEC 
in December 2018 and has not joined 
the OPEC+ framework. Saudi Arabia is 
OPEC’s de facto leader, and only it and 
the United Arab Emirates retain signifi-
cant spare oil production capacity, about 
3 million barrels per day between them. 
Saudi Arabia’s oil sales to eastern Europe 
have grown during the current crisis, and 

SINCE THE 1989 EU-GCC COOPERATION 

AGREEMENT AND THE END OF FREE-TRADE 

NEGOTIATIONS IN 2008, BRUSSELS HAS BEEN 

INATTENTIVE TO THE GCC EVEN WHILE SOME MEMBER 

STATES OF BOTH BLOCS HAVE ADVANCED BILATERAL 

RELATIONS.



28FEATURE

in January the kingdom had already tak-
en strategic positions by buying stakes in, 
and committing to crude supply agree-
ments with, refineries in Denmark and 
Poland.
Having set net-zero carbon targets in the 
coming decades and with their increas-
ingly active environmental diplomacy, 
including the UAE’s hosting of the 2023 
U.N. climate conference COP28, and their 
growing investment in renewables and 
hydrogen at home and abroad, the Gulf 
states are becoming more palatable part-
ners for Europe from a climate viewpoint. 
These efforts position the Gulf states to 
become future exporters of clean energy 
and materials but also major importers of 
low-carbon equipment and technology, 
which could come from Europe, China, or 
elsewhere.
The strategic partnership communiqué 
expresses some of the European Com-
mission’s preoccupations. It mentions 
renewable energy 15 times, hydrogen 10 
times, and natural gas eight times. How-
ever, oil is referenced only at three points. 
The “green transition” features 15 times, 
while “energy security” is only cited on 
four occasions. Neither OPEC nor the Gas 
Exporting Countries Forum makes a sin-
gle appearance, nor does China, probably 
a wise diplomatic omission. The United 
States is mentioned solely in the context 
of negotiations with Iran.

The strategic partnership aims to address 
several tasks. First, the EU is attempting 
to square the circle of needing more hy-
drocarbons in the short term while re-
doubling its long-term goal to get off them 
entirely. While recognizing that there is 
not much even the GCC states can do to 
help Europe out of its energy hole in the 
short term, Brussels needs to maximize 
the medium-term cooperation, especially 
as oil capacity in the UAE and Saudi Ara-
bia and LNG output in Qatar gear up in 
the mid-2020s.
Second, the EU needs to offer the Gulf 
states something, beyond being a suppli-
cant for favorable treatment on oil and gas 
exports. Proximity and complementarity 
make EU states more natural energy part-
ners for the Gulf states than the United 
States represents. This potential EU-Gulf 
energy partnership includes enhanced 
market access, bidirectional investment 
opportunities, technology co-develop-
ment, and the creation of low-carbon 
supply chains, particularly for hydrogen. 
Broader relevant areas of cooperation, 
referenced in the joint communiqué, in-
clude action on desertification, food secu-
rity, desalination, arid climate agriculture, 
recycling, and the circular economy. Nu-
clear safety (though not nuclear power) is 
also mentioned.
Diplomatic cooperation with Iran and Is-
rael, with due deference to the Gulf Arab 

German Economy 
Minister Robert 

Habeck, fifth from 
left, poses during a 

tour of the solar field 
in Masdar City, Abu 
Dhabi, United Arab 

Emirates. — Reuters
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IN THE GCC, ONLY QATAR IS A SIGNIFICANT GAS 

SUPPLIER TO THE EU – INDEED, VYING WITH 

THE UNITED STATES AND AUSTRALIA AS THE WORLD’S 

BIGGEST LNG PROVIDER – WHILE FIVE OF THE SIX GCC 

MEMBERS ARE TOP GLOBAL OIL EXPORTERS. THE GAS 

EXPORTING COUNTRIES FORUM, WHICH INCLUDES 

RUSSIA, IS HEADQUARTERED IN DOHA.

states’ concerns, is well addressed, as is the 
possibility of assistance with long-term 
economic diversification and the need 
for respect for human rights. The Global 
Gateway, Europe’s counter to China’s Belt 
and Road Initiative, REPowerEU, and the 
European Green Deal all receive mention 
as overarching structures of cooperation 
that would have a strong energy-environ-
mental purpose. The GCC states’ wealth 
and growing technological sophistication 
offer the potential for triangular collab-
oration on sustainable energy projects 
throughout the wider Middle East, Afri-
ca, and Asia.
Third, the EU attempts to embed the Gulf 
states as its long-term low-carbon energy 
partners, implicitly a move against Mos-
cow and to some extent Beijing, without 
forcing them to choose sides today. In this 
regard, the GCC states will need to bear in 
mind that they are somewhat geographi-
cally disadvantaged relative to North Af-
rica in providing hydrogen and renewable 
electricity to Europe, and that Morocco 
and Egypt in particular are already in 
well-advanced discussions.
Since the 1989 EU-GCC Cooperation 
Agreement and the end of free-trade ne-
gotiations in 2008, Brussels has been in-
attentive to the GCC even while some 
member states of both blocs have ad-
vanced bilateral relations. The immediate 
Ukrainian crisis and the long-term cli-

mate crisis have combined to jolt the EU 
out of this complacency.
The new strategic partnership still has 
too much European dogma and insuffi-
cient attention to unwelcome new global 
realities, especially the divergent posi-
tions on Russia’s global energy role. But it 
contains many good ideas that may make 
it a gateway for real progress rather than 
another unfinished foundation. 
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Which sectors stand to benefit 
from a UK-GCC trade deal?

n June 22 the two parties officially launched talks on a com-
prehensive trade deal, with Anne-Marie Trevelyan, the UK 
trade secretary, meeting with Nayef Falah Al Hajraf, the GCC 
secretary-general, in Riyadh.

Trevelyan then travelled to Dubai to meet with representatives from the 
six GCC countries: Bahrain, Kuwait, Qatar, Oman, Saudi Arabia and the 
UAE.
The talks, which followed months of exploratory discussions, are focused 
on securing a free trade agreement that would reduce or remove tariffs on 
a series of goods and services. Current annual trade between the GCC and 

O

As part of plans to expand and diversify its global trade partners, the GCC 
has launched negotiations with the UK on a free trade agreement that is 
expected to bolster the bloc’s economy, help attract investment and provide 
greater opportunities for local businesses.
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the UK stands at around $40bn.
While there is no official timeline for the 
completion of the deal, UK and GCC pol-
icymakers hope to launch the first round 
of negotiations in the third quarter of this 
year, with local and international media 
reporting that both sides are hopeful of 
securing a deal before the end of 2023.

Energising renewables
One area where the deal is expected to 
have a significant impact is renewable 
energy.
While the GCC’s oil and gas reserves are 
not likely to be included in the deal, any 
prospective agreement is expected to 
help Gulf countries diversify their re-
spective energy sectors and reduce their 
reliance on hydrocarbons.
Talks are set to look at removing tariffs 
on renewable energy infrastructure such 
as UK-made wind turbine parts, while 
GCC countries would also benefit from 
greater access to UK clean energy tech-
nology, such as innovations that improve 
energy efficiency in homes, buildings 
and businesses.
To this end, on Wednesday July 27 Oma-
ni authorities will host a conference in 
London highlighting the various renew-
able energy and decarbonisation invest-
ment opportunities in the country.
Organised by the Ministry of Commerce, 
Industry and Investment Promotion, in 
partnership with the Oman Investment 
Authority and others, the “New Energy 
in Oman” event will feature a series of 
speakers from both Oman and the UK, 
and aims to provide a forum for bilateral 
meetings with UK companies operating 
in the sector.
Like many Gulf countries, Oman has 
set ambitious renewable energy targets, 
with the country aiming to generate 30% 
of electricity from renewable sources by 
2030.
The event builds on recent develop-
ments between the GCC and the UK in 
the energy sector. In January Oman and 
UK energy major BP signed two deals to 
support the construction of renewable 
energy and green hydrogen projects in 
the sultanate.
Meanwhile, during bilateral talks in 
March, then-UK Prime Minister Boris 
Johnson urged Saudi Arabia to increase 
oil output to help secure global energy 
supplies, highlighting the key role that 
Gulf countries play in ensuring global 
energy security.

Bolstering food security
Elsewhere, free trade talks are also ex-
pected to yield progress on agricultural 
imports and food security.
Figures involved in the discussions have 
flagged the possibility of the GCC reduc-
ing or removing tariffs on food and drinks 
imports from the UK, which currently 
range from 5% to 25% for various prod-
ucts.
In addition to providing a boost to farm-
ers in the UK, such a deal would help 
shore up food security in the GCC.
Following the disruption of global supply 
chains associated with the Covid-19 pan-
demic and, more recently, Russia’s inva-
sion of Ukraine, food security has become 
a more pertinent issue for governments 
in the GCC, which has some of the most 
import-dependent countries in the world 
when it comes to food.
As OBG has detailed, at the beginning of 
the pandemic countries in the bloc im-
ported around 85% of their food. Almost 
all rice consumed in the region was im-
ported, as well as some 93% of cereals, 
approximately 62% of meat and 56% of 
vegetables.
While countries in the region have react-
ed to recent events by increasing invest-
ment in agri-tech and improving efforts to 

bolster agricultural self-sufficiency, any 
agreement easing the import of food and 
drink products could further benefit the 
bloc’s food security.

GCC trade footprint
Aside from individual sectors, the launch 
of free trade talks is significant for the 
GCC as it seeks to diversify its trade part-
ners and improve its position in global 
trade.
On top of existing free trade deals with 
New Zealand, Singapore and the Europe-
an Free Trade Area countries of Iceland, 
Liechtenstein, Norway and Switzerland, 

FOLLOWING THE DISRUPTION OF GLOBAL SUPPLY 

CHAINS ASSOCIATED WITH THE COVID-19 

PANDEMIC AND, MORE RECENTLY, RUSSIA’S INVASION 

OF UKRAINE, FOOD SECURITY HAS BECOME A MORE 

PERTINENT ISSUE FOR GOVERNMENTS IN THE GCC, 

WHICH HAS SOME OF THE MOST IMPORT-DEPENDENT 

COUNTRIES IN THE WORLD WHEN IT COMES TO FOOD.
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IN JANUARY OMAN AND THE UK SIGNED AN 

AGREEMENT TO STRENGTHEN THEIR ALREADY 

CLOSE ECONOMIC TIES. UK COMPANIES HAVE A LONG 

HISTORY OF INVESTMENT IN OMAN, AND ACCOUNTED FOR 

AROUND 50% OF FOREIGN INVESTMENT IN THE COUNTRY 

IN RECENT YEARS, ACCORDING TO DATA FROM OMAN’S 

NATIONAL CENTRE FOR STATISTICS AND INFORMATION.

the GCC is in trade negotiations with the 
EU, Japan, China, South Korea, Australia, 
Pakistan, India, Turkey and the Mercosur 
member countries of South America.
These agreements are expected to play a 
key role in attracting foreign investment 
to the region, particularly as GCC coun-
tries embark on broad economic transfor-
mation strategies to diversify their econ-
omies.
For example, as part of its long-term eco-
nomic plans, Saudi Arabia has launched a 
series of mega-projects designed to stim-
ulate economic activity in non-oil sectors. 

They include the $500bn NEOM start 
city, which operates as a high-tech city for 
residents and businesses and functions as 
a tourist destination; the $8bn Qiddiya 
entertainment city outside Riyadh; and 
the Red Sea Project, a 34,000-sq-km lux-
ury tourism development.

Strengthening bilateral ties
The launch of trade talks is in many ways 
the culmination of a recent increase in co-
operation between the UK and individual 
GCC countries.
In January Oman and the UK signed an 
agreement to strengthen their already 
close economic ties. UK companies have 
a long history of investment in Oman, and 
accounted for around 50% of foreign in-
vestment in the country in recent years, 
according to data from Oman’s National 
Centre for Statistics and Information.
“The UK-GCC free trade agreement will 
deepen the historic business ties we al-
ready enjoy with the UK, unlocking sig-
nificant opportunities for the sultanate’s 
ambitious business community. It will 
help enhance our competitive position in 
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THE LAUNCH OF TRADE TALKS IS IN MANY WAYS 

THE CULMINATION OF A RECENT INCREASE IN 

COOPERATION BETWEEN THE UK AND INDIVIDUAL GCC 

COUNTRIES.

the UK market, as well as boost growth 
across goods, services and investment,” 
Qais Al Yousef, Oman’s minister of com-
merce, industry and investment promo-
tion, told OBG.
“It will also present opportunities in re-
newable energy, manufacturing, logistics, 
tourism, mining, fisheries and educa-
tion – sectors important to the success 
of Oman Vision 2040 and areas where 
the UK is a global leader. Indeed, it has 
the potential to create sustainable, green 
jobs from Dover to Dhofar. It is an agree-
ment that, when enacted, will be good for 
Omani workers, businesses and families. 
A milestone in bilateral relations.”
Elsewhere, in a sign of a similar strength-
ening of ties, in March Saudi Arabia and 
the UK signed a memorandum of under-
standing to form a strategic partnership 
council to bolster bilateral investment 
and cooperation.
With $13.2bn in bilateral trade last year, 
an increase of 3.9% on 2020, Saudi Arabia 
is the UK’s largest trading partner in the 
GCC, accounting for one-third of its busi-
ness with the bloc.
This was followed in late May by the 
announcement that Qatar would invest 
$12bn in the UK’s economy over the next 
five years as part of a new strategic invest-
ment partnership.
The deal, which builds on the estimated 
£40bn ($47.9bn) in existing Qatari invest-

ment in the country, will focus on sectors 
such as financial technology, zero-emis-
sions vehicles, life sciences and cyberse-
curity.
The agreement follows a similar deal 
struck between the UK and the UAE. 
Signed in March last year, the UAE-UK 
Sovereign Investment Partnership will 
see Mubadala Investment Company, Abu 
Dhabi’s private investment vehicle, invest 
£800m ($959m) in UK life sciences over 
the next five years.
The partnership was significantly ex-
panded in September last year, with 
Mubadala committing to invest an addi-
tional £10bn ($12bn) in technology, infra-
structure and the energy transition. 
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Middle East economy watch: 
Oil booms and 
hydrogen looms

nflation is trending up across the region and countries that relied 
heavily on food imports from Russia and Ukraine, notably Egypt and 
Lebanon, are facing significant challenges. The surge in oil prices 
adds to their problems, although for the region’s energy exporters 
it is obviously a tremendous boost to their fiscal position. The ma-

jor question we explore in this issue is how these countries are likely to 
utilise this windfall. We do not expect the same kind of spending splurge 
that happened in 2008, but instead we anticipate that much of the surplus 
will be used to pay down debt and drive investments at home and abroad.
Energy security concerns in Europe have transformed the Western ap-
proach to Middle East hydrocarbons, which are the main alternative to 
Russian energy in the short-to-medium term. However, the longer-term 
commitment to the energy transition remains and may even be acceler-
ated by this crisis. We therefore also explore the outlook for hydrogen, 
which is expected to play an important role in the future circular carbon 
economy. Several countries in the Middle East—particularly Saudi Arabia, 
UAE and Oman—have developed aggressive plans to produce and export 
hydrogen.
Meanwhile, although COVID-19 infection rates have been rising in recent 

I
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weeks in the region, they remain very 
low by recent and international compar-
isons and there have been very few re-
cent deaths. As a result, most restrictions 
have been lifted and travel and tourism 
have begun to rebound. While we must be 
vigilant for new variants and waves, the 
broader outlook for the region’s non-oil 
economy looks encouraging. 
Qatar, in particular, is booming in the run-
up to the World Cup, with its population 
growing by 8.5% y/y in May. However 
there are concerns, as we discuss, that this 
population trend could reverse sharply 
after the tournament, with negative con-
sequences for the non-energy economy.
Fiscal outlook transforms
The surge in oil and gas prices since the 
invasion of Ukraine in February has had 
a radical impact on the fiscal outlook for 
oil-exporting countries in the region—the 
GCC, Iraq and Libya. Most of these coun-
tries are now forecast to achieve fiscal 
surpluses this year, in some cases very 
large ones. Of course, for the oil import-
ers (Egypt, Jordan, Lebanon and Pales-
tine), the higher prices are a major source 
of strain on both their fiscal and current 
accounts, on top of rising food import 
prices.

Will the third oil boom last?
The current price surge is the third ma-
jor oil price boom of the 21st century and 
to understand what it might mean, and 
how it is shaping fiscal policy, it is worth 
reviewing previous experiences. The first 
boom was part of a broad commodities 
supercycle driven by the rise of China 
that saw a steady rise in the price in 2002-
6, a brief pullback and then a near tripling 
in Brent crude over 18 months to a record 
above $140 per barrel in July 2008. The 
global financial crisis then drove prices 
back down by three-quarters by late 2008. 
There was a steady rebound in 2009-10 as 
the global economy recovered, moving 
back into boom territory above $100 per 
barrel for most of 2011-14, a golden age for 
oil exporters. Prices declined once again, 
this time from late 2014-16 due to the un-
expected rise in US shale production and 
Saudi Arabia increasing production to 
place pressure on the shale firms - crash-
ing prices by about three-quarters by ear-
ly 2016. The subsequent rebound, cata-
lyzed by the start of OPEC+ cuts in 2017, 
ran out of steam in autumn 2018, when 
oil peaked at a modest $85 per barrel, as 
compliance with OPEC+ quotas  wavered.

In early 2020, oil was already trading 
well below the fiscal breakeven of most 
countries in the region. Covid then drove 
it down to just $14 per barrel, its lowest 
since 1999 in nominal terms, and an all-
time low in inflation-adjusted terms. 
Prices recovered to 2018 highs by 2022 
and then the third boom got underway, 
driven by a variety of factors including 
the global demand recovery as Covid re-
strictions eased, supply problems in sev-
eral major producers and finally worries 
about Russian supply.
The key question for Middle East oil ex-
porters is whether this third boom will 
be prolonged, as in 2011-14, or followed by 
a sharp decline, as in 2008, perhaps due 
to factors such as a breakdown in OPEC+ 
and a lifting of sanctions on Iran and Ven-
ezuela. Future oil prices are highly un-
certain. The oil assumptions used in the 
IMF’s World Economic Outlook, which is 
derived from the forwards market, were 
revised upwards by 47% to $88 per barrel 
on average in 2022-26, between its Oc-
tober 2021 and April 2022 reports. Some 
banks are predicting several years of pric-
es remaining well above $100 per barrel, 
with even higher scenarios contemplated 
if sanctions further curtail Russian out-
put.
However, others are more cautious, for ex-
ample, Standard & Poor’s has maintained 
a forecast of $55 per barrel from 2024. 
These views are all being scrutinized in 
the Middle East as countries determine 

how they will use the current windfall. 
Added to the mix are concerns about what 
comes next, as the energy transition could 
be accelerated by Europe’s newfound en-
ergy security concerns.

An end to pro-cyclical spending?
Governments in the region have often 
demonstrated pro-cyclical fiscal policy, 
hiking spending when oil revenue is high 
and cutting back during crashes, which 
often coincide with periods of pressure 
on the non-oil economy. This is despite 
advice from the IMF and others to limit 

THE SURGE IN OIL AND GAS PRICES SINCE THE 

INVASION OF UKRAINE IN FEBRUARY HAS HAD 

A RADICAL IMPACT ON THE FISCAL OUTLOOK FOR OIL-

EXPORTING COUNTRIES IN THE REGION—THE GCC, IRAQ 

AND LIBYA.
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AS THE YEAR PROGRESSES WE WILL GET A 

BETTER ASSESSMENT OF HOW EXPENDITURE 

IS TRENDING, PARTICULARLY FROM OMAN AND KUWAIT 

WHICH PUBLISH MONTHLY SPENDING DATA, QUARTERLY 

DATA FROM SAUDI ARABIA, QATAR AND THE UAE, AND 

MID-YEAR DATA FROM BAHRAIN.

inflationary spending splurges and pro-
vide counter-cyclical support during 
downturns. Looking at data in the GCC 
for recent cycles (trends in Iraq and Lib-
ya are complicated by their conflicts), 
spending rose at an average rate of 19% a 
year in 2002-8, peaking with oil in 2008 at 
30% year-on-year. Growth slowed during 
the 2009 crash but picked up again in 
2011, tracking oil prices until the oil crash 
in 2014-16 when spending fell below the 
2012 level. Spending has risen more, bar-
ring a small dip in 2020.
There is an expectation that this time 
things will be different, given the fiscal 
discipline that developed following the 
2014-16 oil crash. The IMF’s latest April 
2022 forecasts still only see a 5% spending 
increase in 2022, mainly driven by Qatar 
and UAE, and it expects Saudi Arabia to 

actually cut spending by -3% (against a 
planned 8% spending cut as announced 
in the Saudi budget). So far, only Saudi 
Arabia and Oman have published Q1 out-
turns, both showing modest 4% year-on-
year increases in expenditure. Oman has 
announced additional capex and social 
support, but these will only boost spend-
ing by about 3% above the budgeted level.
As the year progresses we will get a better 
assessment of how expenditure is trend-
ing, particularly from Oman and Kuwait 
which publish monthly spending data, 
quarterly data from Saudi Arabia, Qatar 
and the UAE, and mid-year data from 
Bahrain. If there is indeed restraint this 
is probably because of the development 
of medium-term fiscal plans across much 
of the region. Saudi Arabia, Bahrain and 
Oman had all published plans targeting 
fiscal balances, including setting strict ex-
penditure envelopes.

Debt, reserves and investment
If spending is indeed controlled, the re-
gion will have a major windfall to direct 
to other purposes. Excluding Bahrain, 

which may still run a deficit including 
off-budget spending, the IMF expects an 
aggregate surplus of $154bn for the oth-
er five Gulf states in 2022 and a further 
$624bn in 2023-27. 
Oman and Saudi Arabia have given the 
clearest indications of how they intend to 
use the funds. Oman’s Sultan Haitham has 
personally directed his government to re-
duce debt, which peaked at $55bn of GDP 
last year, but the IMF sees it declining 
quickly to just $22bn in 2027. It has begun 
debt repayments, including a $3.6bn Chi-
nese syndicated loan that had previously 
been expected to be rolled over.
Saudi Arabia’s national debt management 
plan, issued at the start of the year, had 
envisaged rolling over maturing debt, 
but it did not refinance a $4.5bn sukuk 
that matured in March. Speaking at Da-
vos recently, the Saudi finance minister, 
H.E. Mohammed Al-Jadaan, said that 
the priority was on rebuilding reserves—
the government reserve account hit a 15-
year low of $85bn in April 2022, a quar-
ter of its 2014 peak. He said that a fiscal 
sustainability policy is currently being 
crafted that will set a “double-digit” floor 
for reserves as a share of GDP (they are 
currently about 9% of GDP). Remaining 
funds will then flow to the Public Invest-
ment Fund and the National Develop-
ment Fund to finance local development 
projects. 
Some Saudi funds will likely also go to 
PIF’s foreign investments, particularly to 
take advantage of the current market dip 
(in 2020 it received a $40bn transfer to in-
vest mainly in US stocks). Qatar, UAE and 
Kuwait haven’t announced formal pol-
icies for the windfall, but it is likely that 
the bulk, totalling $90bn this year, will go 
into foreign investments, after redeeming 
maturing international debt.

Hydrogen or hot air
Hydrogen explodes
Over the last two years, dozens of proj-
ects have been proposed across the region 
for the development of hydrogen pro-
duction and export. The most advanced, 
a $5bn anchor project in Saudi Arabia’s 
NEOM development, has signed offtake 
agreements and expects to reach finan-
cial close in Q3 with construction to begin 
soon afterwards, targeting its first exports 
in 2026. And the frequency of announce-
ments and degree of government involve-

In Numbers
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spending increase in 
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by Qatar and UAE, 
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ment is growing, including sector strate-
gies and state-owned enterprises, such as 
Hydrogen Development Oman. By con-
trast, as recently as 2018 there was hardly 
any discussion in the region of large-scale 
exports of hydrogen as a major energy 
source.
Currently, hydrogen is a niche product 
with global trade totalling just $9bn in 
2020, for uses such as cooling and rocket 
propellant. It has a natural appeal as a ve-
hicle fuel, either through combustion or 
powering fuel cells, with only water as a 
waste product. However, it has had limit-
ed traction in powering mass market pas-
senger vehicles to date. Former US Presi-
dent George W Bush announced a major 
hydrogen economy initiative way back 
in 2003, but the first commercial hydro-
gen fuel cell car, the Toyota Mirai, wasn’t 
launched until 2014. It had a longer range 
than battery electric vehicles of its day but 
the lack of infrastructure – there are few 
hydrogen filling stations, mainly in Japan 
and California – means that it has not 
taken off. Meanwhile, battery technolo-
gy has caught up in terms of range, price 
and charging speeds. While it is possible 
that major investments could be made in 
hydrogen infrastructure, electricity- pow-
ered passenger vehicles are more likely to 
be the future.
However, as the global community has 
begun to take net zero targets more seri-
ously, new commercial use cases are being 
explored, comprising about 15% of global 
energy consumption. These focus on pro-
cesses that require intense heat, such as 

steel production, or high energy densi-
ty, such as aviation. The IEA’s Net Zero 
scenario, published last May for COP26, 
envisaged a major role for hydrogen. The 
EU’s REPowerEU plan, launched in May 
2022, sees a role for hydrogen in pow-
er generation in efforts to diversify from 
Russian energy supplies and envisages 
importing 10m tonnes of hydrogen/am-
monia a year by 2030 while producing a 
similar quantity domestically - a sharp in-
crease on earlier EU planning. Japan and 
other Asian countries have also shown 
interest in hydrogen. This creates a real 
opportunity for the Middle East.

Hydrogen’s properties
The hydrogen sector is rich in jargon, 
particularly the colour tags used to label 
its various production processes. Almost 
all current global production is “grey hy-
drogen”, extracted from natural gas with 
carbon dioxide as a by-product, a process 
which is less carbon-efficient than just 
burning natural gas. Even worse is “black 
hydrogen”, extracted from coal. Adding 
carbon capture and storage (CCS) into the 
mix allows it to be categorised as “blue 
hydrogen”. Hydrogen can also be pro-
duced by electrolysing water, the reverse 
of combustion, and if this is powered by 
renewable energy then it counts as “green 
hydrogen”. There has also been a propos-
al to use nuclear power (including in the 
UAE), to make “pink hydrogen”, which 
would be low-carbon but have some en-
vironmental impact due to nuclear waste.
However, there are some difficulties in 
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transporting hydrogen because although 
it stores a lot of energy relative to its mass, 
it has to be cooled to -253°C to liquefy and 
has a very low energy density relative to 
its volume, meaning significant volumes 
need to be shipped or piped to transport 
the same amount of energy compared to 

other carriers. It is also highly flamma-
ble and can corrode pipeline materials. 
An alternative for long distance hydro-
gen transport is ammonia, a combination 
of hydrogen and nitrogen that is used for 
fertilizer, which also happens to be wide-
ly produced in the Middle East. Ammonia 
has 50% higher energy than hydrogen and 
liquifies at just -33°C, which is even easi-
er than the -160°C needed to liquefy nat-
ural gas. Methanol, a molecule combining 
hydrogen with carbon and oxygen, is an-
other option being considered for marine 
fuel as it is liquid at room temperature, 
like gasoline. Abu Dhabi’s ADQ and Alpha 
Dhabi are investing $375m in a project 
with Dutch company OCI to explore this 
use case.

Regional advantages
Middle East countries have several ad-
vantages for the development of hydro-
gen. Many have, or will have, excess gas 
that can be turned into blue hydrogen 
using their expertise in CCS—which 
has long been used to maintain pressure 
in oil fields. Green hydrogen is attract-
ing even more interest as the region’s 
abundant sunshine and large quantities 
of cheap marginal land mean that solar 
power costs are among the lowest in the 
world. In addition, they have expertise 
in producing ammonia, for fertiliser, 
and exporting liquified gases, as well as 
long standing commercial relationships 
with many of the countries in Europe 
and Asia that have an interest in hydro-
gen imports. The region, particularly 
the Gulf, has surplus capital to invest in 
projects and a focus on non-oil diversifi-
cation. A 2020 report from PwC’s Strat-
egy& looked into more detail into some 
of these advantages. However, green hy-
drogen production requires substantial 
amounts of water which will require de-
salination for any projects.
The UAE, Saudi Arabia and Oman have 
been the most aggressive in advancing 
hydrogen. The NEOM hydrogen project 
was announced as early as July 2020, a 
partnership between ACWA Power and 
US firm Air Products, which will also 
buy the output. The vision is for green 
hydrogen production in NEOM to serve 
the European market and blue hydrogen 
production by Aramco on the Gulf coast, 
potentially drawing on the giant Jafu-
rah gas project, to serve Asian markets, 

THE EU’S REPOWEREU PLAN, LAUNCHED IN MAY 

2022, SEES A ROLE FOR HYDROGEN IN POWER 

GENERATION IN EFFORTS TO DIVERSIFY FROM RUSSIAN 

ENERGY SUPPLIES AND ENVISAGES IMPORTING 10M 

TONNES OF HYDROGEN/AMMONIA A YEAR BY 2030 WHILE 

PRODUCING A SIMILAR QUANTITY DOMESTICALLY - A 

SHARP INCREASE ON EARLIER EU PLANNING.
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which are less selective on colour. Aram-
co made the world’s first blue ammonia 
shipment to Japan in September 2020 
and has expressed an ambition to be 
the world’s largest hydrogen producer. 
Agreements have been signed with sev-
eral firms such as InterContinental En-
ergy and Samsung to develop hydrogen 
projects and Saudi Arabia is also explor-
ing domestic consumption, including for 
the proposed hydrogen-powered railway 
in The Line, the horizontal city planned 
within NEOM.
The UAE has also been busy, including 
forming the Abu Dhabi Hydrogen Alli-
ance in January 2021 and the startup of 
a pilot green hydrogen plant in Dubai in 
May 2021, powered by the emirate’s gi-
ant solar park. The UAE has announced 
an ambitious plan to capture a quarter 
of the global hydrogen fuel market by 
2030. There have been many agreements 
signed with companies to explore hy-
drogen opportunities and the first major 
plant could be a 200MW green hydrogen 
facility in Ruwais which aims to be oper-
ational in 2025 to supply Fertiglobe.
Hydrogen is particularly important for 
Oman which has far smaller hydrocar-
bon reserves than the UAE and Saudi and 
urgently needs to diversify. It is launch-
ing a dedicated public company, Hydro-
gen Development Oman, to help drive 
the sector forward. Duqm and Salahah 
– ports with plenty of nearby land for 
industrial plants and renewables gener-
ation -  are ideal locations. Half a dozen 
green hydrogen projects have been pro-
posed over the last few years including 
a 3.5GW plant in Duqm led by India’s 
Acme Group. Other projects in Oman are 
attracting interest from Saudi and Ku-
waiti investors. Gas from the Mabrouk 
Northeast project, previously planned 
for gas-to-liquids (GTL) production, 
could be utilised for blue hydrogen. Oth-
er major hydrogen projects are in plan-
ning or development in Egypt and have 
been proposed for Jordan, Kuwait and 
even Libya. QatarEnergy just formed a 
working group on hydrogen with Ger-
many during the Emir’s recent visit.
Underneath the hype, there remain sig-
nificant questions about how quickly 
demand for hydrogen will develop and 
the ability to transport it long-distance. 
Nevertheless,  Strategy& projected that 
global demand for hydrogen could reach 
530m tons/year in 2050, equivalent to 
over a third of current oil production. It 

also saw the GCC as the region with the 
strongest export potential. If this is in-
deed the case, the 2030s are likely to be a 
boom decade for hydrogen in the Middle 

East, with the countries that have led the 
hydrocarbons sector for a century now 
taking the lead in a new zero-carbon en-
ergy supply.
The last report was written on the cusp 
of the invasion of Ukraine and at a time 
when there were expectations that fac-
tors such as OPEC+ tapering and a po-
tential Iranian nuclear deal could damp-
en energy prices and inflation. Instead, 
the world looks very different now, with 
significant implications for the Middle 
East. 
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Renewable energy is 
expected to make a record 
rise in 2022
Events such as the pandemic and the war in Ukraine have driven up energy 
prices, leaving policymakers scrambling for cheaper, more reliable energy.



41 August   2022



42ANALYSIS

In Numbers
The IEA forecasts that 

320 gigawatts 
will come online this 

year, equivalent to top 
European economy 

Germany’s total annual 
demand, up from a 
previous record of 

295 gigawatts in 
2021.

ising concerns over energy security and climate change will 
galvanize record new capacity to generate renewable power in 
2022, the International Energy Agency (IEA) forecasted on 11 
May.
The IEA forecasts that 320 gigawatts will come online this year, 

equivalent to top European economy Germany’s total annual demand, up 
from a previous record of 295 gigawatts in 2021.
Last year’s additions, which were driven by the growth of solar energy in 
China and Europe, exceeded the Paris-based agency’s expectations it said in 
a new report on renewables.

Renewable energy growth
“Energy market developments in recent months – especially in Europe – 
have proven once again the essential role of renewables in improving energy 
security, in addition to their well-established effectiveness at reducing emis-
sions,” IEA Executive Director Fatih Birol said.
The impact of the Covid-19 pandemic and Russia’s invasion of Ukraine have 
driven inflation to multi-decade highs and led to soaring energy prices in 
some advanced economies, leaving policymakers scrambling to find cheaper 
and reliable energy.
But the growth of renewable power has been hampered by supply chain dif-
ficulties, the IEA added, saying that the cost of installing solar photovoltaic 
(PV) panels will remain high this year and next due to higher commodity and 
freight prices.

Before the coronavirus 
crisis, prices for solar 
power had been declining 
for a decade, the IEA said.
And in the absence of 
stronger policies, the 
growth of renewables is 
expected to plateau next 
year as progress in solar 
power is offset by a 40% 

decline in hydropower expansion and stagnant growth in wind power gen-
eration.
Renewables growth was led by China, the European Union and Latin Ameri-
ca in 2021, the IEA said, but it had lagged in the United States.
“The US outlook is clouded by uncertainty over new incentives for wind and 
solar and by trade actions against solar PV imports from China and Southeast 
Asia,” it added. 
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EMISSIONS, AND 81% OF THE GLOBAL ENERGY SYSTEM IS 
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What’s the World Economic Forum doing 
about the transition to clean energy?

Moving to clean energy is key to combating climate change, yet in the past five years, 
the energy transition has stagnated.
Energy consumption and production contribute to two-thirds of global emissions, 
and 81% of the global energy system is still based on fossil fuels, the same percentage 
as 30 years ago. Plus, improvements in the energy intensity of the global economy 
(the amount of energy used per unit of economic activity) are slowing. In 2018 energy 
intensity improved by 1.2%, the slowest rate since 2010.
Effective policies, private-sector action and public-private cooperation are needed to 
create a more inclusive, sustainable, affordable and secure global energy system.
Benchmarking progress is essential to a successful transition. The World Economic Fo-
rum’s Energy Transition Index, which ranks 115 economies on how well they balance 
energy security and access with environmental sustainability and affordability, shows 
that the biggest challenge facing energy transition is the lack of readiness among the 
world’s largest emitters, including US, China, India and Russia. The 10 countries that 
score the highest in terms of readiness account for only 2.6% of global annual emis-
sions.
To future-proof the global energy system, the Forum’s Shaping the Future of Energy 
and Materials Platform is working on initiatives including, Systemic Efficiency, Inno-
vation and Clean Energy and the Global Battery Alliance to encourage and enable 
innovative energy investments, technologies and solutions.
Additionally, the Mission Possible Platform (MPP) is working to assemble public and 
private partners to further the industry transition to set heavy industry and mobility 
sectors on the pathway towards net-zero emissions. MPP is an initiative created by the 
World Economic Forum and the Energy Transitions Commission.
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Enabling  
HSE excellence

Opal CEO, Abdulrahman al Yahyaei talks about the Incident Sharing 
Standard which seeks to streamline and harmonise procedures for reporting 
on around 17 types of safety-related incident occurring on the premises, or at 
the operations, in the Oil & Gas sector in Oman.
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O PAL Standards create a uniform platform across all com-
panies in the Energy & Minerals Sector in the Sultanate 
of Oman. All operators sign and accept OPAL standards, 
implement the standards via contract management across 
the contractor community. The following standards are 

endorsed by the Ministry of Energy and Minerals of Oman many more 
in the making:

1. Fitness to Work Standard 
2. Lifting Operations Management System
 3. Road Safety Standard 
4. Heat Stress Management Standard 
5. Camp Standard 
6. DROPS Management Standard 
7. Illegal Drugs and Alcohol Standard 
8. Incident Sharing and Statistics Standard
9. Industrial Hygiene Occupational Health Standard
10. Unified HSE Passport Standard

Transparency – Turn “Possession of Knowledge” into 
“Sharing of Knowledge”
Learning from incidents is enabled by “possession of knowledge”. Only 
in case of clear determination of the root cause, the clear road path for 
prevention can be established. The objective behind these Standards 
is knowledge sharing. In the past, in the case of HSE, it was quite dif-
ferent for operators to share information on incidents, either for legal 
reasons, embarrassment and so on. Sadly, as a result, the same incidents 
continued to occur.

OPAL Incident Sharing and 
Statistics Standard – Overview
Seeking to streamline and strengthen in-
dustry-wide reporting on occupational 
health, safety and environmental-related 
mishaps in the Oil and Gas sector, the Oman 
Society for Petroleum Services (OPAL) has 
rolled out new guidelines in this regard for 
mandatory implementation by operators 
and key players in Oman’s Oil & Gas sector.
The Incident Sharing and Statistics Stan-
dard, which Was first unveiled in August 
2018, is subscribed by all operators in the 
Sultanate of Oman. The intent of this stan-
dard is to share lessons learned and to 
identify statistical categories of data relating to certain types of HSE 
incidents, including high potential incidents and near misses, in order 
to prevent their recurrence and to maintain good industry-wide HSE 
statistics. It also seeks to streamline and harmonise the process and 
procedure for reporting on 17 types of safety-related incidents that oc-
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THE STANDARD HARMONISES THE DEFINITION OF 

INCIDENT CLASSIFICATION AND STANDARDISES 

HUNDREDS OF ABBREVIATIONS AND TERMS RELATED 

TO HSE. 

cur on the premises, or during the oper-
ations of a company.
The Incident Sharing and Statistics 
Standard was endorsed by the top man-
agement of at least 17 operators and ap-
proved by the Ministry of Oil and Gas. 
These operators include Petroleum 
Development Oman (PDO), Occidental 
of Oman, BP Oman, Daleel Petroleum 
Company LLC, Oman Oil Company E&P 
LLC, Petrogas EP, CC Energy Develop-
ment, ARA Petroleum, Oman LNG LLC, 

Oman Oil Refineries and Petroleum In-
dustries Company, DNO, Masirah Oil 
Limited, Hydrocarbon Finder, Shell 
Oman, Medco Arabia Ltd, Oman Gas 
Company SAOC and Oman Lasso E&P.
This initiative was driven by a need to 
create common guidelines for collat-
ing data on mishaps occurring in the 
industry and to share this information 
in the hope that it will help promote 
awareness and support preventive ef-
forts as well. All operators are expected 
to participate and contribute, and in re-
turn benefit from incident sharing. In-
cident origins shall cover all aspects of 
upstream, midstream and downstream 
activities, such as seismic, exploration, 
drilling, processing, construction, lo-
gistics and transportation, maintenance 
and other support services. Primary and 
secondary target populations expected 
to benefit from this standard are occu-
pational health and safety professionals, 

employers, managers, supervisors and 
the workforce.
OPAL Incident Sharing and 
Statistics Standard – Process
The Standard harmonises the definition 
of incident classification and standardis-
es hundreds of abbreviations and terms 
related to HSE. For example, traffic mis-
haps are referred to as ‘MVI” (Motor Ve-
hicle Incidents) and no longer as ‘RTA’ 
(Road Traffic Accidents). It also sets a 
clear formula on frequency calculations.
For the purpose of focusing on lessons 
learned, a special Incident Lessons Re-
view Committee (ILRC) will be set up 
under OPAL’s auspices to review the 
date received on a monthly basis from 
the operators. This information will be 
fine-tuned and submitted to the Min-
istry of Oi & Gas, which has made in-
cident-reporting mandatory under its 
revised oil ang gas regulations. The 
Chairman serves for 24 months.
Additionally, the Incident Lessons Re-
view Committee will meet once every 
quarter to study trends in safety inci-
dents and publish its findings on the 
website of OPAL. All operators will have 
permanent representation and OPAL 
will invite subject matter experts from 
members to discuss the latest trends in 
safety incidents.

OPAL Incident Sharing and 
Statistics Standard – Output
An incident summary reports on an 
annual basis with analysis of collected 
learnings and data is filed for record. A 
simple flash alerts of Learning from In-
cidents is to be shared across all OPAL 
member companies. Peer review on 
incident reports and findings are also 
shred across all OPAL members. With 
the sharing of statistics and analysis of 
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FOR THE PURPOSE OF FOCUSING ON LESSONS 

LEARNED, A SPECIAL INCIDENT LESSONS REVIEW 

COMMITTEE (ILRC) WILL BE SET UP UNDER OPAL’S 

AUSPICES TO REVIEW THE DATA RECEIVED ON A MONTHLY 

BASIS FROM THE OPERATORS.

pattern, it is hoped that the Standard 
will address the root causes of HSE in-
cidents in the Oil &Gas sector.

OPAL Incident Sharing and 
Statistics Standard – References
By virtue of trust and transparency, 
OPAL does not take any responsibility 
or assume any liability or obligation of 
any operator with respect to their use 
of any information contained in the 
reports or information published or 
shared by OPAL. OPAL shall not share 
the confidential information pertain-
ing to an individual Operator with any 
other operators, third parties or gov-
ernmental agencies without approval 
from the originator of the information. 
All statistical HSE information provided 
by operators for the OPAL will be treat-
ed as strictly confidential by the ILRC 
and OPAL; and shall be reported by the 

ILRC and OPAL in such a manner that 
individual contributors cannot be iden-
tified. In the event an operator feels such 
confidentiality has or will be breached, 
it may elect to stop sharing information 
until it reasonably believes such breach 
will be remedied and appropriate mea-
sures have been implemented to protect 
the confidentiality of the information it 
shares. Data and reports are published 
by OPAL and made available for the 
entire Oil & gas sector. The greater the 
transparency and honesty, the greater 
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‘Once you understand 
the formula, anything 
is possible’

Marwan Mohamed 
Alzakwani

Chief Executive Officer,
Jasarah Investment LLC

O: Tell us something about yourself.

My name is Marwan Mohamed Alzakwani, a bachelor’s degree holder in 
Industrial Engineering from Sultan Qaboos University. I have more than 
17 years of experience in the Oil and Gas services sector. I gained my ex-
perience throughout my career working with the top three oil and gas 
service companies, S chlumberger, Halliburton, and Baker Hughes. The 
opportunities I got from these companies to work in Oman, Vietnam, and 
Saudi Arabia in on-shore and off-shore projects shaped the confidence I 
have that has enriched my personal development and career progression.

O:. How was your journey in the corporate world that leads you to become the 
CEO of Jasarah?

Before I became the CEO of JASARAH, I had the dream of becoming an 
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independent business owner. I believe 
once you understand the formula it takes 
to become a self-business owner, anything 
is possible. 
Throughout my career, I have worked 
on projects that required planning a full 
startup of companies. This gave me the 
knowledge of the step-by-step process of 
starting up new businesses. 
I worked in the startup of two local com-
panies in Oman, one for Gyro survey ser-
vices, and the second was for Directional 
drilling service company. On both com-
panies, I have gained tremendous expe-
rience that showed me the road map to 
startup our own company.
At the end of 2019, I decided that I must 
achieve my ambition of establishing an 
independent company and with a small 
group of business minded talents, we have 
decided to open a mother company with 
the name of JASARAH (which means 
‘courage’) that will have subsidiaries for 
different services for the oil and gas.
By 2020-2021 we started four companies 
under JASARAH each has its indepen-
dent vision and mission.
We established the following companies 
with the service provision for each and 
we were lucky to have contracts in Oman 
and Globally in a short time span:

O: What is your work philosophy?

I believe that if you arm your self with the 
knowledge, knowledge can turn your goals 
into actions and executions. My philoso-
phy is Knowledge is Power.
The time you have passion for something, 
you equip it with complete understanding 
of the factors that affect all your decision 

making for the process of executing a flow-
less steps to achieving your goals, you have 
established the correct recipe to see things 
working in front of your eyes.

Surrounding your self with the team that 
understand the vision of the company 
is also a key role to establish a company 
that is driven by its vision especially when 
things might turn unexpectedly against the 
flow of the progression. Challenges will 
always be there but understanding how to 
turn these challenges into opportunities is 
an art that needs to be understood to seek 
achieving the vision of the company.

O: How did the pandemic affect Jasarah and 
how did you cope up with the challenges asso-
ciated with it?

With gratitude to almighty Allah, the pan-
demic that has hit didn’t directly affect 
JASARAH neither in the establishment 
nor the execution. We pride ourselves that 
we have started the group with confidence 
in this difficult time and have successfully 
gained all our contracts between 2020 and 
2021. 
I believe if you have a well, you will always 
have a way or another to overcome all chal-
lenges. With proper risk management, con-

tinuous awareness of the situation and its 
fluctuations, and correct management of 
events, we managed to provide our services 
to our clients with exceptional outputs.

O: What are the main activities of Jasarah?

JASARAH is a group of companies that 
provide different products and services to 

Subsidiary under JASARAH Scope of Services Contracts and Work

JASARAH Manufacturing LLC
Established 2020

- Completion and Liner Hangers
- Directional Drilling

- OMAN: MEDCO, PETROGAS, 
ARA Petroleum and a tender under 
progress with PDO for directional 
drilling
- International Contract: Libya

Vertical Oilfield Services LLC
Established 2020 - Wireline GYRO Services

- OMAN: DALEEL, OQ, CCED, 
PDO, PETROGAS
- International Contracts: Algeria 
and Cameron 

Arabian Sand Energy LLC
Established 2021

- Shale Shaker Screens 
Manufacturing - OMAN: On progress

- International Contract: ADNOC 
UAE

NTWork LLC
Established 2021

- Service Provision of Towers 
Installation and Telecom - OMAN: On progress
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OUR VISION FOR JASARAH IS TO EXPAND INTO 

THE MANUFACTURING INDUSTRY. WE HAVE THE 

BLUEPRINTS AND R&D TO ESTABLISH A STATE-OF-ART 

MANUFACTURING FACILITY FOR SOME OF THE MAJOR 

OIL AND GAS TECHNOLOGIES LIKE DRILLING MOTORS, 

COMPLETION EQUIPMENT, AND THERMAL PRODUCTS. 

the Oil & Gas and Telecom Sectors. 
We provide Completion Liner Hanger 
products, gyro survey services, Direction-
al drilling services, Drilling Rig equip-
ment, and telecom tower installation for 
the telecommunication sectors.
Our vision for JASARAH is to expand into 
the manufacturing industry. We have the 
blueprints and R&D to establish a state-
of-art manufacturing facility for some of 
the major oil and gas technologies like 
drilling motors, completion equipment, 
and thermal products. 
The company has already established the 
timelines and project plans to move into 
this segment, and we are confident that 
this will bring high value to our nation 
and stakeholders and in-line with the vi-
sion of the Sultanate for 2040.

O: In regard to business strategy, what is 
Jasarah doing differently from its competi-
tors?

In JASARAH we always strive in focusing 
our energy to tap into the most complex 
projects and simplifying them to be acces-
sible to our customers with ease, satisfac-
tion, and affordability.
We engineer the technologies for each 
application with a sense of determina-
tion to understand the factors that can 
reduce the unnecessary extravagance of 
elements but keeping the delivery targets 
and quality as priority. 
For example, our target in Directional 
drilling is to customize the services we 
provide to our customers with the opti-
mum services after analyzing the differ-
ent options available. Our experts have 
exceptional understanding of the chal-
lenges of drilling and can always bring the 
most optimum solutions.
Another target is to provide affordable 
thermal products to our customers, where 
we involve our R&D team to come with 
products tailored for specific applications 

and well analyzed to avoid the excess of 
nonrequired extra elements.
For the Shale Shaker Screens, we have 
redesigned the concept of the screens to 
achieve longer sustainability in opera-
tions with few engineering added to the 
product.
All of these approaches we make put us 
in the level of advisory to our customers 
where in return create a trust that keeps 
us ahead of our competitors.

O: What are Jasarah’s goals, objectives, and 
expansion plans?

From day one of the born of the company, 
we have structured the GROUP to have a 
strong foundation to expand horizontally 
and vertically.
The company started working locally and 
globally from the establishment date, and 
this gives us confidence to snatch oppor-
tunities irrelevant of the geographical lo-
cation.
The company has a core plan to estab-
lish a manufacturing facility in which we 
can prove that we are capable in having 
a self-independent production of the Oil 
and Gas most complex technologies in 
Oman.
We will continue to develop our reputa-
tion in the market by introducing high 
value to our customers in different ser-
vices and products and indulge local con-
tents that enhance our participation to 
the nation and community. 
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“Nothing is impossible 
until it’s done”

Marcelo Pereira
Chief Executive Officer,
Oman International 
Hospital

O: Tell us something about yourself.

I don’t really like to talk about myself. I 
prefer that my work speaks for me.
Anyway, I can say that I am a professional 
with many years of experience in business 
management and that I am a committed, 
loyal and hardworking person.
Throughout my (already long) profes-
sional career, I was called to lead many 
different projects, in different contexts 
and countries, but always with high lev-
els of demand and performance, so I am 
very used to difficult and demanding 
challenges.

O: How did you begin working in the area of 
healthcare industry?
I worked with IDEALMED (partner and 
operator of this project) a few years ago 
and then I was the administrator of a very 
diversified economic group that also had 
projects in the health sector.
I collaborated with IDEALMED in an ex-
citing phase in which its growth and inter-
national expansion were being discussed 

and projected. I had the privilege of being 
part of the team that thought and designed 
the company’s first expansion strategies 
and plans.

O: Six months after the official launch on Jan-
uary, how has the Oman International Hospi-
tal evolved so far?
Within our expectations, despite the con-
straints arising from the pandemic that 
greatly affected this sector as we all know.
Our objective is to build a solid and consis-
tent project in the medium and long term, 
which is why our decisions are driven by 
this priority.
Six months is still a very short period to as-
sess the results of everything that is being 
done in this context, but I believe that the 
recent results, the consistent increases in 
activity, and the differentiation that is al-
ready beginning to be perceived in many 
specialties are very auspicious signs that 
we are on the right way.
Gradually we will be more and more 
known, we will be consolidating and 
strengthen our clinical offer, broaden our 
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customer base and we will continue to 
grow in a strong but also consistent way.

O: In terms of private healthcare, what are the 
trends do you see in the development of health 
providers in Oman?
I identify and split two types of trends: one 
that stems from changes by the State and 
regulators and another from the health care 
units themselves.
On the side of the State and the regulators, 
there is a clear tendency to improve the reg-
ulation and control of activity in the sector, 
imposing quality standards that raise the 
quality and safety of the services provided.
There is still a lot to be done, as in any 
country in the world, and the focus is not 
necessarily to regulate more, but rath-
er to regulate better. Increase the level of 
responsibility and commitment of all the 
stakeholders in a logic of greater freedom 
versus greater responsibility.
As a response to the urgent need to extend 
Sauda coverage to the entire population, 
but without a dramatic increase in costs 
for the State and its institutions, a profound 
change in the insurance market is also fore-
seen, which has to be more efficient, more 
transparent and aligned with the interests 
of the country and the population without 
abdicating its quest for profit and, conse-
quently, for greater efficiency.
A more expedited, less bureaucratic system 
is expected that allows for a sustainable 
price-quality ratio in the long term that al-
lows the integration of a rapidly growing 
population into the system.
Greater transparency in pricing and an 
overall increase in quality is the common 
denominator for the two types of changes 
and trends that I identify with the private 
sector having to respond to this challenge 
on a daily basis.

With regard to the changes that we can an-
ticipate as a trend, I would briefly say that 
there will be a greater emphasis and focus 
on the customer, with a reinforcement of 
digital means of care, personalized and pa-
tient-centred care, and a transversal “pa-
tient experience” that will increase patient 
involvement.
The healthcare sector is now increasing-
ly focused on integrated health through 
a complete patient approach and under-
standing of Social Determinants of Health.
As in other countries, the small units pro-
viding specialized care, but limited in terms 
of diversity, will tend to disappear or be in-
tegrated into larger units with a completer 
and more eclectic offer.
We also expect greater complementari-
ty between the public and private sectors, 
which will allow decrease the waiting lists 
and improve - at controlled costs - the qual-
ity (and quantity) of health care provided to 
the population.
The sustainability of health systems (public 
and private), which is being discussed with 
increasing urgency and pressure from the 
public in all countries, should also allow, 
in the case of Oman, a decrease in cases re-
ferred abroad, naturally lined up by greater 
capacity building and consolidation in the 
local units.
Finally, other trends, such as scaled and 
networked cooperation, may become more 
evident, reconfiguring the health sector 
and its units and facilities, across the GCC 
region, which may also become visible in 
Oma in the medium-term.

O: Oman prioritizes synergies between health 
and technology in its national Health Vision 
2050, where is Oman International Hospital in 
this vision?
One of the three fundamental pillars on 
which IDEALMED’s projects are based is 
precisely the combination between culture 
and modernity, that is, between experience 
and technology. 
So, for us, technology and health can be 
summed up in a project like the Oman In-
ternational Hospital.
We have made a huge investment in tech-
nology in order to provide the best diag-
nostic and therapeutic solutions to the in-
habitants of Oman, combining effectively 
state of the art equipment with qualified 
staff to provide the best services at afford-
able prices.
Our strong and long-term connection to 
European Universities and internationally 
renowned research centers is an important 
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window open for Oman institutions to en-
hance international cooperation in the field 
of health and science.
O: What sets your organization apart and 
makes it so unique?
Contrary to what is usual in Oman, our 
hospital was conceived, designed, and built 
from scratch to be a hospital and comprise 
a set of features based on the combination 
of modern technology and qualified per-
sonnel.
This combination results in greater comfort 
for patients and greater efficiency in hos-
pital management, which will ultimately 
translate into a better quality-price ratio for 
our services.
As a simple example, I could tell you that 
our fast and low radiation CT Scan can pro-
vide our patients with the safest environ-
ment to perform a CT Scan in the country. 
There is no other, even in the public sec-
tor, capable of doing the investigation with 
such high precision and accuracy and low 
radiation dose per exam as ours.
I could extend this example to other equip-
ment from the simplest to the most com-
plex, but it would be tedious.
Instead, and without going into detail, I 
rather mention that some of our interna-
tional consultants play a leading role in 
many International Medical Societies. Per-
manent training, the ability to carry out 
international clinical trials, generate and 
manage medical education, and the ability 
to respond to even the greatest health chal-
lenges, either locally or using the aforemen-
tioned international network, complete the 
capacity we have installed. 
Our centers of excellence (Ortho & Spine 
Centre, Oman Vision Center, Heart & Vas-
cular Centre, Mother & Child Center and 
Derma & Cosmetic Centre) and their artic-
ulation with the vast network of hospitals, 
universities and research centers around 
the world are the guarantees of a highly de-
manding attitude patient-centered demand 
that, over time, will become a differentiat-
ing factor, easily perceptible by the local 
community.

O: What are your goals for the next five year 
and how do you plan on achieving them?
Our aim is to become the leading pri-
vate healthcare institution, in Oman and 
a known reference in the Middle East. By 
attracting the most qualified professionals 
in Oman and also from other geographies, 
contributing to an increasingly popular 
concept that is health tourism, without 
ever neglecting the principle that brought 

us here: the health of the people of Oman.
To do so, we must consolidate our human 
resources, always maintaining the highest 
quality standards, and extend our services 
to all medical-surgical specialities, support-
ed by the best diagnostic tools and the best 
medical equipment. We also intend to make 
the OIH a reference in medical, nursing, 
and hospital management education, pro-
moting conferences, symposia, and inter-
national meetings, allowing the sharing of 
acquired knowledge and learning from the 
best.
We aspire to be recognized as a preferred 
partner by the Ministry of Health of Oman, 
acting as a complement to the needs not 
met by the public health services of Oman, 
striving for the best interests of the popula-
tion of Oman.
All this, respecting a sustainable business 
plan that provides for growth in CAPEX 
and human resources, capable of generat-
ing robust financial autonomy and generat-
ing dividends for shareholders. 
We quite are aware of the immense that is 
still to be done, the long road ahead and the 
difficulties that we will face. But we also 
have the serenity and confidence of those 
who know that “Rome was not built in a 
day” and that time is an important ally in 
the materialization of any plan. 
After all, as some once said, “Nothing is im-
possible until it’s done.”  

THE HEALTHCARE SECTOR IS NOW INCREASINGLY 

FOCUSED ON INTEGRATED HEALTH THROUGH A 

COMPLETE PATIENT APPROACH AND UNDERSTANDING OF 

SOCIAL DETERMINANTS OF HEALTH.
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Is hydrogen power the 
right path for aviation?

chief engineer, sustainability and future mobility, said during the Sus-
tainable Skies World Summit, hosted by the Farnborough International 
Airshow in early April.
The likes of Yutko and his counterparts at Airbus, Embraer, GE Avia-
tion, Pratt & Whitney and Rolls-Royce – intense rivals when it comes 
to selling aircraft and engines – are today united as technologists facing 
the colossal challenge of delivering the products to meet the industry’s 
net zero greenhouse gas emissions targets. In addition, they must deliv-
er a 20% hike in fuel efficiency compared to current generation engines. 
“There is no chance of getting bored,” jokes R-R chief technology officer 
Grazia Vittadini.
Given the vast number of words spoken and written on the topic, we 
could be forgiven in believing that the solution to achieve net zero emis-
sions is already here. That answer is hydrogen, the wondrous, lighter-
than-air element that when used as a fuel to power aircraft produces no 
harmful carbon dioxide.
But hydrogen for aviation is far from a given, at least not for aircraft of 
100 seats and above. And there are academics who believe the pursuit of 
hydrogen for aviation is misguided.

“This is a once in a generation renaissance 
for aviation engineers,”Brian Yutko, Boeing’s vice-president and 
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Vittadini sums up the size of the chal-
lenge by describing the energy required 
on the world’s longest commercial route 
– the 8,000nm (14,800km) Singapore 
Airlines service from Singapore to New 
York, flown with a 300t Airbus A350-
900 powered by R-R Trent XWB en-
gines. This 19h flight requires 44,000gal 
of Jet A-1 fuel. Converted to electrical 
units this equates to 1.738GW. To deliver 
1GW would require 3.125 million photo-
voltaic (solar) panels, or 365 utility-scale 
wind turbines. “That is a lot of energy,” 
she says. And that is the energy needed 
for a single flight.
If the sustainability imperative was not 
urgent, hydrogen, either in gaseous or 
liquid form, would be a non-starter. It 
has never been used at scale in commer-
cial aviation (not since Zeppelins flew 
across the Atlantic in the 1930s). It is 
tricky to manage. The cost of delivering 
green hydrogen – made with renewable 
electricity – at such a vast scale and at 
a sensible price appears a distant pros-
pect. And the physical properties of hy-
drogen, which is four times less dense 
than kerosene, mean its greater storage 
requirement brings aircraft designs with 
range and payload penalties.

Scientific difference
The Hydrogen Science Coalition, a 
group of independent academics, scien-
tists and engineers, says it is working to 
bring an evidence-based viewpoint to 
the heart of the hydrogen discussion in 
Europe. It is deeply sceptical that hydro-
gen is the answer for aviation.
“When you crunch the numbers it’s 
clear that hydrogen is not suitable for 
transportation,” says Bernard van Dijk, 
airplane performance lecturer at Am-
sterdam University of Applied Sciences. 
“It requires too much energy to produce 
it without CO2 emissions (green hydro-
gen) and there is a significant storage 
problem.”
However, some believe aviation’s lack of 
decarbonisation options puts hydrogen 
at the head of the queue, and the size of 
the climate challenge means it must be 
investigated. “There are only a limited 
number of ways of getting to net zero 
emissions,” explains Arjan Hegeman, 
general manager of advanced technolo-
gies at GE Aviation. “Hydrogen combus-
tion does get to zero carbon emissions, 
so it is a logical thing to look at.”
There are two ways hydrogen can power 

aircraft. It can be used in an onboard fuel 
cell to make electricity, or it can be burnt 
in a gas turbine. MTU Aero Engines, for 
example, is converting a Dornier 228 
19-seater as a testbed to develop a com-
plete hydrogen fuel cell power system 
with the aim to fly the demonstrator in 
2026, says Barnaby Law, its chief engi-
neer flying cell.
However, while fuel cell technology 
shows promise for smaller aircraft of 
up to 100 seats, for larger aircraft of that 
size and above the focus is on the direct 
combustion of hydrogen.
Airbus, the industry’s hydrogen champi-
on, has stated its ambition to bring a zero 
emissions airliner of beyond 100 seats in 
size into service by 2035. The company 
going public on this target has galvan-
ised the entire industry into action.
“We want to create the ‘Tesla moment’ 
by bringing a hydrogen plane to the mar-
ket,” Guillaume Faury, Airbus chief exec-
utive, told the European Commission’s 
Clean Aviation conference in March. 
He hopes Airbus can do with hydrogen 
what Tesla Motors did for the automo-

tive world by pioneering electric cars.
“We did a detailed analysis on the many 
pathways [to achieve net zero emis-
sions],” Mark Bentall, head of research 
and technology programme at Airbus 
tells FlightGlobal. “SAF [sustainable avi-
ation fuel] is fundamentally important 
and we must secure it. However, if we 
try and drive forward, where do we go?,” 
he asks. “Our analysis shows that liquid 
hydrogen is the destination because it 
gives you the better trade of energy den-
sity and the better trade of energy pro-
duction.”
In public, Boeing talks about its exten-
sive research into hydrogen for aviation, 
but it will keep to its philosophy of not 
discussing specific product timelines 
until there is a product to launch, says 
Yutko. However, like Airbus and most 
others, the fact that SAF can deliver 
progress immediately on emissions re-
duction makes it a critical pathway. 
“That is why we have leaned in so hard 
on SAF. Under any scenario we know we 

WHILE FUEL CELL TECHNOLOGY SHOWS PROMISE 

FOR SMALLER AIRCRAFT OF UP TO 100 SEATS, FOR 

LARGER AIRCRAFT OF THAT SIZE AND ABOVE THE FOCUS 

IS ON THE DIRECT COMBUSTION OF HYDROGEN.
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THE ENGINE MAKERS ARE WELL AWARE OF THE 

OVER-THE HORIZON-PLANNING UNDER WAY 

AT AIRBUS AND BOEING. “WE SHARE TECHNOLOGY 

ROADMAPS AT A DEEP LEVEL WITH THE ENGINE OEMS,” 

SAYS YUTKO.

need a thousand times more SAF [than 
made today]. If we do not do that we 
fail,” he says.
“And then the question is: what are 
these other technologies and on what 
timeline do they start to make sense in 
product form?,” asks Yutko. Boeing is in 
the concept and demonstration phase of 
researching novel propulsion as it “looks 
at the art of the possible”, he says. This 
investigation includes a partnership 
with GE and NASA to fly a 30-seat tur-
boprop with a megawatt-class hybrid 
electric engine and work on large com-
posite cryogenic fuel tanks to store liq-
uid hydrogen.
The information gathered from this work 
and more is “synthesised” into future 
product concepts, and “then we layer 

on top of that certification requirements 
and conceive technology programmes 
and demonstrators”, says Yutko. This is 
an established industry process that can 
take multiple years. The difference to-
day is that the clock is ticking to arrive at 
decarbonisation solutions.
Speaking at the Clean Aviation Forum, 
Eric Dalbies, senior executive vice-pres-
ident R&T and innovation at Safran, said 
disruptive technologies like hydrogen 
were essential to bridge the fuel efficien-
cy gap in half the time it usually takes to 
develop a next generation powerplant.
The major engine manufacturers are all 
engrossed in a hunt for the technologies 
that will enable them to do this. Each has 
a roadmap and timescale that describes 
this pursuit, and they are broadly simi-
lar. For instance, P&W’s Graham Webb, 
the firm’s first chief sustainability officer 
responsible for its sustainable propul-
sion technology roadmap and strategy, 
describes the pathways to net zero as: a 
continuous investment in fuel efficiency 
for gas turbines; validating 100% SAF ca-
pability in its engines by the mid-2020s; 
the introduction of hybrid electric tech-
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DISRUPTIVE TECHNOLOGIES LIKE HYDROGEN 

WERE ESSENTIAL TO BRIDGE THE FUEL 

EFFICIENCY GAP IN HALF THE TIME IT USUALLY TAKES 

TO DEVELOP A NEXT GENERATION POWERPLANT.  THE 

MAJOR ENGINE MANUFACTURERS ARE ALL ENGROSSED 

IN A HUNT FOR THE TECHNOLOGIES THAT WILL ENABLE 

THEM TO DO THIS.

nology from 2030; and the use of hydro-
gen from 2035. P&W, in common with all 
the players, is working to some degree 
on them all.
P&W’s experience with liquid hydro-
gen as a fuel goes back to a 1958 project 
dubbed Suntan, where it developed a 
long-range spy plane with Lockheed’s 
famous Skunk Works. The project was 
dropped because “it ran into the chal-
lenges the industry faces today [with 
hydrogen], such as the volume of the 
fuel making the aircraft too large”, says 
Webb.
Although it failed on one level, Project 
Suntan did prove hydrogen fuel was “do-
able”. As Webb explains: “We at least 
know the challenges of hydrogen as a 
fuel and know they have been overcome 
in terms of making a gas turbine engine 
reasonably powered by hydrogen.”
A recent addition to P&W’s hydrogen 
technology hunt is a US Department of 
Energy ARPA-E project called the Hy-
drogen Steam Injected, Inter-Cooled 
Turbine Engine (HySIITE). It is de-
scribed as a revolutionary hydrogen 
combustion system that uses water va-

pour recovered from the exhaust stream 
to increase engine efficiency, promis-
ing a reduction in fuel consumption for 
next-generation narrowbody airliners of 
35% compared to P&W’s current Geared 
Turbofan range. P&W hopes it could be 
ready for service entry from 2035.

Accelerated research
The HySIITE project, announced in 
February, is one example of the accel-
eration that the engine giants are un-
dertaking in their hydrogen research. 
This pace is essential if there is going to 
be any hope of meeting the 2035 target. 
Working backwards from entry into ser-
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vice, Airbus has said it needs to see the 
technology ready in 2026/2027 for it to 
have a chance of being exploited in an 
aircraft by 2035.
The industry’s established metric for 
technology maturity is the Technology 
Readiness Level (TRL), a methodology 
that originated at NASA in 1974 using a 
scale from 1 to 9. The critical number on 
the scale is TRL 6, which is defined as a 
system, subsystem, model, or prototype 
demonstration in a relevant environ-
ment (ground or space).
Bentall, who as head of R&T is responsi-
ble for all activity up to TRL 6, confirms 
that Airbus is asking for this level, but 
will not give a specific date given to the 
OEMs to achieve it. “We want to see the 
technology at scale, working in the latter 
part of the decade,” he says.
Showing technology in a relevant envi-
ronment explains the collaboration an-
nounced in February between Airbus, 
GE and Safran on a flight-test demon-
strator that will see an A380 fitted with a 
GE Passport turbofan engine modified to 
run on liquid hydrogen. The first flight is 

planned towards the end of 2026.
“Our focus here is on the fuel part of the 
challenge, be that storage, the fuel sys-
tem, the propulsion system and emis-
sions,” says Bentall. “We will also look 
at the route to getting it [hydrogen] into 
the tank,” he adds, looking at areas like 
fuel quality and standardisation.
The engine makers are well aware of the 
over-the horizon-planning under way at 
Airbus and Boeing. “We share technolo-
gy roadmaps at a deep level with the en-
gine OEMs,” says Yutko.
But is a deadline of 2026/2027 to demon-
strate hydrogen technology overly ambi-
tious? Alan Newby, director of aerospace 
technology & future programmes at R-R, 
says it is not, and that the developmental 
timescale for a next-generation engine is 
in line with previous programmes with 
kerosene-fuelled powerplants. “On hy-
drogen we have got to 2027 to mature 
the technology and that is feasible in the 
timescale. Yes, there are probably more 
unknowns, and the uncertainty is higher 
than other programmes, but it is achiev-
able,” he says.
From its work with the power genera-
tion business in hydrogen handling and 
fuel cells, along with research with Ger-
man and UK-based universities, R-R has 
experience with the fuel and the “hy-
drogen fundamentals are in place”, says 
Newby. “We are working on the high-
risk items for hydrogen now,” he adds.
While it has never been a case of the 
engine makers developing an engine 
and simply giving it to Airbus or Boe-
ing and saying, “now go and hang it off 
your wing”, the coupling of the airframe 
and powerplant will be a big challenge, 
Frank Preli, vice-president propulsion 
& materials at P&W told the Sustainable 
Skies event. “In the future, as we move to 
more electric and hydrogen [aircraft] we 
will need to work at a much closer level,” 
he says.

Engine integration
“The level of complexity of engine inte-
gration with hydrogen goes up,” Bentall 
says. “There are different interfaces be-
tween the engine and aircraft systems 
that will be considered. Therefore, the 
level of working and engagement [with 
the OEMs] is deeper,” he adds.
In addition to the Airbus/GE/Safran 
A380 hydrogen flight test project, GE is 
working all angles to be ready, says He-

THE INDUSTRY’S ENGINEERS AND SCIENTISTS 

ARE IN A GOLDEN AGE OF AEROSPACE 

ADVANCEMENT. THEY HAVE FOUR TO FIVE YEARS TO 

DEVELOP TECHNOLOGY MATURE ENOUGH TO GIVE THE 

OEMS A CHOICE OF HYDROGEN AS A FUEL FOR A 100-SEAT-

PLUS ZERO EMISSIONS AIRCRAFT.
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geman. “In the 2035 timeframe we will 
have everything matured that any of our 
airframe partners in any thrust class can 
possibly ask for,” he says. This means 
hybrid-electric, hydrogen combustion, 
super-efficient engines using open fan 
architecture and compact core technol-
ogies. All will be needed to meet net zero 
emission targets by 2050. The core tech-
nology the company is working on is “as 
revolutionary as the open fan”, says He-
geman. “We are not done yet.”
Technically, none of the engine giants 
seem fazed by hydrogen. And all ac-
knowledge the barriers to delivering 
green hydrogen at scale and reasonable 
cost, in addition to the infrastructure 
concerns. “We need to do the work to 
solve the engineering challenges and 
truly understand the technology to make 
the right decisions. Now is the time to do 
that. It is not the time to only talk about 
philosophies without investing into the 
actual work to progress on the matura-
tion milestones,” says Hegeman.
The aviation industry is receiving signifi-
cant investment into hydrogen research 
to help make this happen. The EU-
backed research and innovation body 
Clean Aviation has €735 million ($809 
million) available in its latest funding 
round to help industry accelerate green 
technology development, with hydrogen 
a key topic.
For the past year, FlyZero, a UK govern-
ment-funded project run by the Aero-
space Technology Institute, with 100 
staff seconded from industry, has been 
examining solutions to aviation’s carbon 
challenge. It detailed three concept air-
craft powered by hydrogen, with respec-
tive seating capacities of up to 75, 180 
and 279 passengers.
FlyZero concluded that the introduc-
tion of the mid-size, 279-seat hydro-
gen-powered aircraft by 2035, followed 
by a narrowbody by 2037, represented 
the greatest opportunity for reducing 
carbon emissions and maximising mar-
ket impact. Critically, it also concluded 
that key innovations to enable hydrogen 
propulsion must be brought to TRL 6 by 
2025 if they are to make their way onto 
the next generation of airliners; an even 
more aggressive timeline than suggested 
by Airbus.
The positive messages from airlines 
around hydrogen are also encouraging 
the industrial players. In March, Delta 
Air Lines said it will help Airbus to iden-

tify the operational and infrastructure 
needs for a hydrogen-powered aircraft. 
European low-cost player EasyJet also 
has been a vocal supporter of zero-emis-
sion aircraft.

Decarbonisation roadmap
At the Sustainable Skies Summit, Caro-
lina Martinoli, chief people, corporate 
affairs and sustainability officer at IAG, 
said: “For us, hydrogen, hybrid-electric 
and electric aircraft will be an avail-
able solution in the next 10-15 years for 
short-haul [services].” IAG’s 2050 de-
carbonisation roadmap sees 40% of its 
emissions reduction coming from new 
technologies, either next-generation ef-
ficient aircraft flown with SAF or zero 
emission types.
Everyone’s 2050 roadmap has a notional 
“game-changing or disruptive technol-
ogy” contribution to achieve net zero 
emissions. This includes an aircraft 
powered by hydrogen. The Air Trans-
port Action Group’s Waypoint 2050 re-
port has a figure of 13% contribution for 
technology-related emissions reduction, 
IATA director general Willie Walsh said 
during the Clean Aviation Summit. How-
ever, this figure is “conservative”, and he 
is optimistic that as technology advances 
it could be greater.
The industry’s engineers and scientists 
are in a golden age of aerospace ad-
vancement. They have four to five years 
to develop technology mature enough to 
give the OEMs a choice of hydrogen as 
a fuel for a 100-seat-plus zero emissions 
aircraft.
It is a big ask, but all the aerospace play-
ers say they can do it. “If you pull back 
the marketing, what’s left is that we are 
all doing the hard engineering work and 
hunting for the right products, timing, 
and market entry points,” concludes 
Yutko.

By Mark Pilling
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What does the 
current global energy 
crisis mean for energy 
investment?

Dr Fatih Birol
Executive Director
International Energy Agency

s well as causing a grave humanitarian crisis, Russia’s un-
provoked invasion of Ukraine has had far-reaching impacts 
on the global energy system, disrupting supply and demand 
patterns and fracturing long-standing trading relationships.
It has pushed up energy prices for many consumers and 

businesses around the world, hurting households, industries and entire 
economies – most severely in the developing world where people can 
least afford it. And it threatens to derail efforts to tackle the world’s crit-
ical challenge of reducing global greenhouse emissions quickly enough 
to avoid catastrophic climate change. We cannot allow tackling climate 
change to become yet another victim of Russia’s aggression.
The global energy crisis and market tumult set off by Russia’s actions 
have significantly complicated the picture for governments, companies 
and investors as they try to determine what energy projects to encour-
age, develop or fund. As the leading global authority responsible for en-
ergy security and the clean energy transition, the IEA has been provid-
ing the data, analysis and policy advice to help decision-makers around 
the world – especially governments – make well-informed choices on 
energy investments that support secure and affordable energy supplies 
while driving down emissions.
We will publish a range of new insights next month in our World En-
ergy Investment 2022 report, which will take into account the rapid 
changes the global energy system has experienced since last year’s edi-
tion, and the upheaval of the past few months in particular. These issues 
are at the heart of consequential deliberations taking place around the 
world today – in government ministries, parliamentary debates, com-
pany shareholder meetings and at international gatherings, including 
the World Economic Forum Annual Meeting in Davos later this month.

A world falling short on climate goals and reliable energy 
supplies
Even before Russia’s invasion of Ukraine, the world was far off track 
from achieving its shared energy and climate goals. Global CO2 emis-
sions reached an all-time high in 2021, and fuel markets were already 
showing signs of strain. At the same time, investment in clean energy 
technologies has remained far below the levels that are needed to bring 
emissions down to net zero by mid-century – a critical but formidable 
challenge that the world needs to overcome if it is to have any chance of 

A
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THE NEED FOR THIS CLEAN ENERGY INVESTMENT 

SURGE IS GREATER THAN EVER TODAY. AS THE IEA 

HAS REPEATEDLY STATED, THE KEY SOLUTION TO TODAY’S 

ENERGY CRISIS – AND TO GET ON TRACK FOR NET ZERO 

EMISSIONS – IS A DRAMATIC SCALING UP OF ENERGY 

EFFICIENCY AND CLEAN ENERGY.

limiting global warming to 1.5 °C.
Positive steps were taken at the COP26 
Climate Change Conference in Glasgow 
in November – and the amount of clean 
energy spending in governments eco-
nomic recovery plans is increasing – but 
we are not yet seeing the massive level 
of policy and investment efforts world-
wide that would be needed to move us 
onto a net zero pathway. Governments, 
companies and investors all need to do 
much more – and fast – in order to bring 
more affordable and clean energy into 
the system.
At the same time, Russia’s invasion of 
Ukraine appears likely to lead to a sub-
stantial and prolonged reduction in Rus-

sian energy supplies, most notably to 
Europe. Russia was the world’s largest 
oil and natural gas exporter in 2021. The 
disruption has thrown energy markets 
into turmoil and created major energy 
security and energy poverty risks world-
wide today.
Investing to strengthen energy security 
and reach net zero
A key question is what today’s energy 
crisis means for fossil fuel investments 
if we are still to achieve our collective 
climate goals. Are today’s sky-high fossil 
fuel prices a signal to invest in addition-
al supply or a further reason to invest in 
alternatives?
In the IEA’s landmark Roadmap to Net 
Zero Emission by 2050 published in May 
2021, the analysis indicated that a mas-
sive surge in investment in renewables, 
energy efficiency and other clean ener-
gy technologies could drive declines in 
global demand for fossil fuels on a scale 
that would as a result require no invest-
ment in new oil and gas fields.
The need for this clean energy invest-
ment surge is greater than ever today. As 
the IEA has repeatedly stated, the key 
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solution to today’s energy crisis – and to 
get on track for net zero emissions – is a 
dramatic scaling up of energy efficiency 
and clean energy.

The supply disruptions triggered 
by Russia’s war
Russia’s invasion of Ukraine has brought 
major disruptions to the global energy 
system. Taking these into account, it is 
clear to us that any immediate shortfalls 
in fossil fuel production from Russia 
will need to be replaced by production 
elsewhere – even in a world working to-
wards net zero emissions by 2050.
On the production side, the most suit-
able options for this are projects with 
short lead times and quick payback peri-
ods. This includes, for example, shale oil 
and gas (which can be brought to market 
quickly), extending production from ex-
isting fields, and making use of natural 
gas that is currently flared and vented.  
Some new infrastructure may also be 
needed to facilitate the diversification of 
supply away from Russia. For example, 
many European countries are looking to 
install LNG import terminals and, with 
careful investment planning, there are 
opportunities for these to facilitate fu-
ture imports of hydrogen or ammonia.
However, we must not lose sight of the 
fact that lasting solutions to today’s cri-
sis lie in reducing demand via the rapid 
deployment of renewables, energy effi-
ciency and other low emissions technol-
ogies, as highlighted in the IEA’s recent 
10-Point Plan to Reduce the European 
Union’s Reliance on Russian Natural 
Gas. This includes making the most of 
nuclear power in countries around the 
world that see a role for it in their energy 
mix.
Nobody should imagine that Russia’s in-
vasion can justify a wave of new large-
scale fossil fuel infrastructure in a world 
that wants to limit global warming to 
1.5 °C. We understand why some coun-
tries and companies are looking to move 
ahead with the exploration and approval 
of large longer-term supply projects. But 
it typically takes many years for such 
projects to start producing, so they are 
not a good match for our immediate en-
ergy security needs. Long-lived assets 
also carry a dual risk of locking in fossil 
fuel use that would prevent the world 
from meeting its climate goals – or of 
failing to recover their upfront devel-
opment costs if the world is successful 

in bringing down fossil demand quickly 
enough to reach net zero by mid-centu-
ry.

The repercussions of today’s 
turmoil
The higher near-term emissions we are 
witnessing today have serious conse-
quences for our efforts to meet our cli-
mate goals. They need to be compensat-
ed for through even greater emissions 
reductions in the coming decades to 
remain within the stringent emissions 
budgets required to reach net zero by 
2050. Today’s crisis risks passing an even 
larger environmental challenge to our 
younger and future generations – and it 
is imperative that we strive to make the 
additional burden as light as possible 
rather than adding to it.
The extraordinary financial windfall 
for the oil and gas sector from today’s 
high prices could provide a major boost 
to clean energy investment. Global net 
income from oil and gas production in 
2022 is anticipated to be nearly $2 tril-
lion higher than in 2021 and two-and-
a-half times the average of the past five 
years, according to new IEA analysis 
for our World Energy Investment 2022 
report that will be published in June. 
If the global oil and gas industry were 
to invest this additional income in low 
emissions fuels, such as hydrogen and 
biofuels, it would fund all of the invest-
ment needed in these fuels for the re-
mainder of this decade in the Net Zero 
Emissions by 2050 Scenario. For oil and 
gas producing economies, this could be 
a once-in-a-generation opportunity to 
diversify their economic structures to 
adapt to the new global energy economy 
that is emerging.
There are many ways to respond to the 
immediate energy crisis that can pave 
the way to a cleaner and more secure fu-
ture. I believe the world does not need to 
choose between solving the energy crisis 
and the climate crisis – and it cannot af-
ford to ignore either of them. 



64FEATURE

Dale Lunan
Editor,

naturalgasworld.com

C
OVID-19 marked only the start of two years of turbulence for 
the global natural gas industry, the International Gas Union 
(IGU) said in its Global Gas Report 2022, released at the World 
Gas Conference in Daegu, South Korea. Pandemic-related 
lockdowns in 2020, with brief periods of excess supply and 

very low prices, gave way in 2021 to tight markets, extreme price volatili-
ty and a compounding geopolitical challenge this year to energy security 
in the wake of conflict in Ukraine, according to the report, which was a 
collaborative effort between the IGU and Snam, and produced by Rystad 
Energy.
 To achieve the Paris Agreement goal of capping global warming at well 
below 2°C and fulfilling net zero aspirations by mid-century, greenhouse 
gas emissions will need to peak before 2025. And this offers an opportuni-
ty for natural gas to make a major contribution. “Within the limited time 
available, governments, policymakers and industry will need to develop 
realistic and achievable strategies to curb emissions across all sectors,” 
the IGU said.
 “Natural gas, together with decarbonised and low or zero-carbon gases, 
will play a critical role in supporting these decarbonisation initiatives.” 
The post-COVID world will bring renewed challenges in addressing emis-
sions, which have resumed an upward trend since 2020, the IGU said, par-
ticularly in the power sector, where a post-pandemic demand surge was 
layered on top of a move back to coal-fired generation as gas prices out-
paced those for coal. As pandemic restrictions took hold of global econo-
mies in 2020, natural gas demand dipped to 3,753 bcm from 3,842 bcm in 
2019 and prices fell dramatically: the average price at the Dutch TTF fell 
to a record low of $1.20/mmBtu in May, while LNG cargoes from the US 
were cancelled between April and July.

The global COVID-19 pandemic and the Russia-Ukraine conflict 
book-ended two years of gas market turbulence, the IGU says in 
its Global Gas Report 2022.

Gas markets 
rocked by 
pandemic  
& geopolitics
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 In 2021, as COVID restrictions eased, 
natural gas demand recovered to 3,913 
bcm, outpacing capacity additions and 
pushing prices sharply higher. Gas prices 
on the Asian spot market and at the TTF 
hit record highs, with Asian spot peaking 
at $54/mmBtu as Europe and Asia com-
peted for LNG cargoes. Then in 2022, ex-
treme market volatility in Europe caused 
by high demand and a weak supply re-
sponse from renewables was exacerbated 
in late February by the onset of the Rus-
sia-Ukraine conflict, sparking yet anoth-
er surge in prices, with the front month 
contract on the TTF climbing to a record 
$68/mmBtu in early March. 
As gas prices surged in 2021 and 2022, 
power generators began moving back to 
cheaper coal, which saw its share of the 
global power mix increase to 36% in 2021 
from 35% in 2020. Global CO2 emissions, 
in turn, increased 5% between 2020 and 
2021, the GGR notes. Reversing this shift, 
the report notes, will require a strength-
ened focus on gas availability, emission 
prices and CO2 and pollution policies. 
The war and global sanctions against Rus-
sia that ensued, brought the issue of ener-
gy security – and particularly natural gas 
supply security – into sharp focus, high-
lighting the value of developing diversi-
fied supply sources, IGU Vice President 
Andreas Stegher said in Daegu. “Infra-
structure will play a critical role in con-
necting demand and supply and diversi-
fying sources and means to which we are 
providing energy to consumers,” he said.
 “Molecules will be not just natural gas 
but the new gases for sure. That is where 
technological investment and innovation 
are needed to support these low- and 
zerocarbon gases and sustain both eco-
nomic growth and environmental sus-
tainability and reduction of emissions.” 
Additional infrastructure – Germany 
alone is fast-tracking the development of 
four LNG import terminals – can increase 
security, the GGR notes, and while ex-
treme weather in some parts of the world 
have put renewable energy to the test, 
natural gas has proven time and again to 
be a reliable source of electricity gener-
ation that can offset shortfalls from oth-
er sources. The gas industry’s future, the 
IGU believes, will be closely tied to its 
sustainability, with immediate emission 
reduction benefits due to the low-carbon 
profile of natural gas. “It is a key moment 

for the gas industry to demonstrate the 
near-, medium-, and long-term value of 
gas technologies,” the report notes. 
“Policymakers, on the other hand, should 
not discount a viable, available, flexible, 
and ‘decarbonisable’ solution to the ener-
gy transition, such as natural gas.” Over a 
longer term, even greater reductions will 
flow from the gas industry’s status as an 
enabler of low- and zero-carbon technol-
ogies, such as hydrogen, biomethane and 
carbon capture, utilisation and storage 
(CCUS). 
But CCUS investments, the report says, 
need to be scaled up rapidly to meet a 
global capture target of 8 gigatonnes/year 
by 2050. Over the next decade, capture 
capacity around the world is expected 
to increase to 550 MTPA from about 45 
MTPA today. Current production levels of 
low- and zero-carbon gases are similarly 
limited. Blue and green hydrogen today 
accounts for less than 1% of hydrogen 

demand, while biomethane represents 
just 1% of gas production. Still, interest in 
both new gases is gathering momentum, 
with more and more countries commit-
ting to targets and funding. Japan, South 
Korea and Australia have recently pro-
duced roadmaps to inform the develop-
ment of their hydrogen economies, while 
the EU sees 35 bcm of biomethane and 20 
MT of clean hydrogen demand annual-
ly in Europe by 2030 – about 25% of the 
EU’s total current natural gas market. “It 
is clear that gas infrastructure investment 
remains critical for meeting global energy 
demand,” IGU president Joe Kang said. 
“But this investment and future growth of 
the gas sector comes with a responsibility 
to be compatible with the goals of the en-
ergy transition and the Paris Agreement. 
New infrastructure investments should 
be future-proofed to assure investors of 
their long-term environmental and eco-
nomic value.” 

IT IS CLEAR THAT GAS INFRASTRUCTURE 

INVESTMENT REMAINS CRITICAL FOR MEETING 

GLOBAL ENERGY DEMAND … [BUT] IT SHOULD BE FUTURE-

PROOFED TO ASSURE INVESTORS OF THEIR LONG-TERM 

ENVIRONMENTAL AND ECONOMIC VALUE. - JOE KANG, 

IMMEDIATE PAST PRESIDENT OF IGU
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D espite Asia having the largest gas markets in the world, nat-
ural gas makes up only a relatively small share of primary 
energy consumption in many of the continent’s major econ-
omies. Even in China and India, with their impressive rates 
of gasification, thanks to strong policy commitments to sub-

stitute coal use and improve air quality, gas made up just 8.2% and 6.7% 
of primary energy consumption respectively.
 Although there are exceptions – e.g. Pakistan, Bangladesh, Thailand – 
coal generally accounts for a greater share of primary energy. In many 
cases, such as India, China and Vietnam, much more than half. Even in 
Japan and South Korea, coal has a much greater share than gas. This 
heavy use of coal has resulted in high levels of greenhouse gas emis-
sions and local air pollution, with Asian cities being home to some of the 
worst air quality conditions in the world. 

Increased supply is essential to stabilise global gas markets, 
restore confidence in the fuel’s long-term affordability and 
avoid Asia increasingly returning to coal in the face of supply 
constraints. 

Asia’s energy  
transition at risk 
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Coal has been the backstop of Asian en-
ergy systems for two primary reasons, in 
many cases local availability, but more 
generally because of its relatively low 
price. But when the environmental and 
ecological implications of coal use are 
factored in, both local and global, the 
cost of coal is much higher, prohibitive-
ly so, if the world is to get on track for 
net zero carbon emissions by 2050. As a 
result, all of the major Asian economies 
have made a reduction in coal use a cen-
tral part of their climate change mitiga-
tion strategies. 

LNG BENEFITS 
Across Asia, rising demand for energy 
and limited domestic fuel supply options 
led more countries to tap into the rapid-
ly evolving international LNG market. 
Even in long-standing LNG exporting 
countries, such as Indonesia and Ma-
laysia, the balance has shifted towards 
imports to provide more of the cleaner 
burning fuel. 
LNG has brought huge benefits, for ex-
ample, to South Asia, where LNG im-
ports have addressed domestic gas defi-
cits which slowed down the economy, 
held back industry and resulted in pow-
er shortages. Similarly, in China, a major 
gas producer in its own right, LNG im-
ports have allowed the expansion of city 
gas use, displacing coal, particularly for 
heating in the country’s colder north, as 
well as in heavy-duty transport, where 
LNG-powered trucks have displaced 
diesel.

RISING PRICES
The rise in LNG prices from the second 
half of 2021 to unprecedented levels has 
thus come as a major shock for econo-
mies that have become used to import-
ing significant quantities of the fuel, and 
which have hinged a significant part 
of their decarbonisation plans on ear-
ly reductions in greenhouse gas (GHG) 
emissions by increasing gas use at the 
expense of coal. 
LNG prices had already spiralled high-
er in the second half of 2021, as grow-
ing demand for the fuel, largely in Asia, 
moved ahead of supply. Large increases 
in liquefaction capacity from 2018-2020, 
which totalled 93.7 MTPA, were rapidly 
absorbed at affordable prices by gas-hun-
gry markets. Even during 2020, the year 

in which the global economy was worst 
affected by COVID-19 containment mea-
sures, LNG demand grew, maybe not by 
much (+0.6%), but compared with the 
collapse in oil consumption (-9.3%), coal 
(-4.2%) and total gas demand (-2.3%), 
LNG’s resilience was impressive. In 
particular, this underlined the growing 
importance of the fuel in the energy sys-
tems of the world’s two most populous 
and coal-dependent nations, China and 
India, both of which recorded 10%+ in-
creases in LNG imports in 2020. 
 
LUMPY INVESTMENT
Investing in new LNG capacity is capi-
tal intensive and requires considerable 
market confidence for assets which will 
go through numerous market cycles in 
the course of their lives. As a result, the 
investment cycle for new LNG capacity 
tends to be lumpy and the increases in 
capacity in the latter half of the 2010s 
caused investors to pull back so that few 
investments for new plants were made 
towards the end of the decade.
 That reticence, while understandable at 
the time, is now coming home to roost, 
owing to the huge repercussions of the 
Russia-Ukraine war. Europe is turning 
away from Russian pipeline imports and 
implementing a broad-based plan to re-

duce gas use, known as REPowerEU. But, 
in the short term, the continent needs 
more LNG to replace Russian gas and 
hopes to source as much as an addition-
al 50 bcma (37 MTPA) from the global 
market. To do so, it will almost certain-
ly have to draw cargoes away from the 
Asian market, potentially pushing up 
spot LNG prices even further as a result. 
This is a far cry from the expectations of 
Asian nations.
looking to grow the gas component of 
their energy systems. High prices are 
already limiting LNG demand in Asia 
and could well deter new entrants to 
the market. Equally serious, faced with a 
price-induced cap on LNG imports, Asia 
has little choice, in the short term, but to 

COAL HAS BEEN THE BACKSTOP OF ASIAN ENERGY 

SYSTEMS FOR TWO PRIMARY REASONS, IN MANY 

CASES LOCAL AVAILABILITY, BUT MORE GENERALLY 

BECAUSE OF ITS RELATIVELY LOW PRICE.
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fall back on coal. Today’s high LNG pric-
es need to be set against rock-bottom 
prices a few years ago, and also against 
high prices for both coal and oil. 
All hydrocarbons have become more 
expensive in the current energy crisis, 
even if, in real terms, natural gas prices 
in some markets have exceeded the rises 
seen for coal and oil. At the same time, 
the global economic outlook looks very 
challenging. The World Bank’s June 

Global Economic Prospects report sug-
gests a period of low growth and high in-
flation. Rising interest rates will increase 
debt-servicing requirements and reduce 
the policy options open to governments, 
for example their ability to accelerate in-
vestments in renewable energy capacity. 
The 
World Bank is clear as to what is need-
ed, stating: “major production increases 
worldwide will be essential for breaking 
out of stagflation and restoring noninfla-
tionary growth.” 

SUPPLY GROWTH ESSENTIAL
LNG importers need more affordable 
prices, but in the overall context of need-
ing lower energy prices across the board. 
They also need comfort that the price 

THE BOTTOM LINE IS THAT RENEWABLE ENERGY 

HAS A MOUNTAIN TO CLIMB IN ASIA, AND 

GAS REMAINS THE PRIMARY MEANS OF EARLY GHG 

REDUCTIONS, AS WELL AS CONTRIBUTING TO CLEANER 

LOCAL AIR QUALITY.
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volatility seen in the last few years will 
not become a permanent feature of the 
LNG market.
As the World Bank states, this will re-
quire major increases in production. 
These need to come not just in terms of 
LNG imports, but in terms of domestic 
gas production, which would ease both 
demand for internationally-traded gas 
and the pressure this places on import-
ing countries’ balance of payments while 
imported gas prices are high. Already 
the LNG industry is moving to step up 
supply. The US, which has abundant gas 
reserves, has seen an FID taken on the 
Plaquemines LNG project, which should 
add 13.3 MTPA of new capacity as ear-
ly as 2024, the first such decision since 
2019. Qatar’s major North Field expan-
sion is well underway and will raise liq-
uefaction capacity from 77 to 126 MTPA 
from 2027. Elsewhere, from Africa to 
Asia, LNG projects have gained a new 
impetus from the current energy short-
ages. Increasing gas supply to Asia is es-
sential, if a longterm reversion to coal is 
to be avoided. This would require 
Asian countries with substantial gas 
reserves examining their domestic in-
vestment environments with a view to 
making the most of both their domestic 
natural gas resources and their potential 
for biogas and other renewable gases. It 
also requires a stabilisation of the LNG 
market, which can only come about 
through substantial increases in LNG 
supply capacity to meet growing Asian 
demand on the one hand and the step-

change in European LNG consumption 
prompted by the Russia-Ukraine con-
flict on the other. Increased supply is 
not the only stabilisation mechanism 
– demand reduction and substitution 
are also important. Both India and Chi-
na have made extraordinary progress 
in the development of renewable ener-
gy resources, but, even so, renewables’ 
contribution to primary energy supply 
continues to pale in comparison to their 
dependence on coal. 
Renewables accounted for just 5.4% of 
Chinese primary energy supply in 2020 
and 4.5% in India. In Asia’s more ad-
vanced economies the situation is simi-
lar – Japan 6.8% and South Korea 3.0%. 
The bottom line is that renewable ener-
gy has a mountain to climb in Asia, and 
gas remains the primary means of early 
GHG reductions, as well as contribut-
ing to cleaner local air quality. Increased 
supply is essential to price stabilisation 
and the restoration of confidence in gas’s 
long-term affordability. In the absence 
of such action, Asia’s climate plans face 
derailment, especially if renewables are 
used to make up for a lack of gas rath-
er than to displace coal-fired generation 
assets permanently. 
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H
ydrogen has huge potential as a fuel to help achieve a net 
zero future. It does not emit carbon when burned and of-
fers a cleaner substitute to fossil fuels for power genera-
tion and heating. It’s a particularly attractive alternative 
for hard-to-decarbonise sectors, where replacements for 

fossil fuels are few and far between.
Hydrogen’s high energy density means it has huge potential to displace 
coal for greener steel production, for example. In the transport sector, 
it looks set for adoption in heavy-duty trucking, shipping and aviation, 
possibly through conversion into a synthetic fuel. It also has immense 
potential as a long-duration energy storage medium.
We forecast global demand for hydrogen to increase two- to sixfold be-
tween now and 2050. Under our Accelerated Energy Transition (AET-
1.5) scenario, low-carbon hydrogen demand reaches as much as 649 
million tonnes (Mt) by 2050, with almost 150 Mt of that traded on the 
seaborne market. That’s a massive opportunity.
But not all hydrogen is created equal – there is a veritable rainbow of 
variety. So, what type of hydrogen might you want to invest in? How do 
you tell your green hydrogen from your blue? What makes hydrogen 
grey? And what’s all this about pink, yellow and turquoise? Read our 
brief guide to decoding the hydrogen rainbow for an introduction.

GREEN HYDROGEN
Green hydrogen is the holy grail of the hydrogen world. It’s hydrogen 
produced using renewable energy and electrolysis, which means it does 
not produce any harmful emissions.
Of course, it’s not easy being green – production is currently expensive, 
but it will get easier as renewables prices fall and renewable power 
sources become more widespread. We expect the green hydrogen mar-
ket to dwarf all others, so that they account for less than 20% of the total 
hydrogen market by 2050.
 
BLUE HYDROGEN
Blue hydrogen is mainly produced from natural gas in a process called 
steam reforming (where gas meets steam and creates hydrogen). This 
process does also create carbon dioxide, which is what sets it apart from 
green hydrogen.
As blue hydrogen is merely a ‘low-carbon’ hydrogen, carbon capture 
and storage (CCS) is essential. Blue hydrogen is considerably cheaper 
to produce than green in countries like the US and Canada, which have 
cheap natural gas at the moment, though this is expected to change as 
renewable prices continue to come down.

Do you know your green hydrogen from your blue, grey, black, 
brown, yellow, turquoise, white and pink?

Decoding the hydrogen 
color palette
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GREY HYDROGEN
Grey hydrogen is hydrogen produced 
from steam methane reformers (SMRs) 
in the ammonia, refining and methanol 
sectors.
As a by-product, grey hydrogen isn’t 
produced from scratch and cannot be 
entirely substituted with low-carbon hy-
drogen. The 13 Mt of hydrogen current-
ly produced by refineries will decline 
to about 11 Mt by 2050. This is due to 
shrinking oil demand and the evolution 
of more integrated refineries that con-
sume more by-product hydrogen.

BLACK HYDROGEN
Black hydrogen is produced using black, 
bituminous coal – it’s the polar opposite 
of green hydrogen in terms of carbon 
emissions.

BROWN HYDROGEN
A first cousin of black hydrogen, brown 
hydrogen is produced using brown coal, 
or lignite. It also releases significant car-
bon emissions. Indeed, so similar are the 
gaseous emissions of brown hydrogen to 
those of black hydrogen that the terms 

are sometimes used interchangeably to 
describe any hydrogen produced using 
fossil fuels.

YELLOW HYDROGEN
Yellow hydrogen is the term used to de-
scribe hydrogen produced by electroly-
sis, fuelled by solar power. It’s up there 
with green hydrogen on the carbon-cre-
dential front – and indeed it could be ar-
gued that yellow is a shade of green on 
the hydrogen colour spectrum.
Countries such as Australia, with vast 
tracts of sun-drenched land and a prov-
en track record in bringing complex en-

HYDROGEN’S HIGH ENERGY DENSITY MEANS 

IT HAS HUGE POTENTIAL TO DISPLACE COAL 

FOR GREENER STEEL PRODUCTION, FOR EXAMPLE. IN 

THE TRANSPORT SECTOR, IT LOOKS SET FOR ADOPTION 

IN HEAVY-DUTY TRUCKING, SHIPPING AND AVIATION, 

POSSIBLY THROUGH CONVERSION INTO A SYNTHETIC 

FUEL.
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ergy projects to market, have massive 
potential for solar-powered hydrogen 
production.

TURQUOISE HYDROGEN
Turquoise hydrogen is the new kid on 
the block, created in a process called 
methane pyrolysis, which also creates 
solid carbon. Unlike blue hydrogen, 
therefore, there is no need for CCS to 
capture the resulting carbon, which can 
be used to make other products, such as 
fertiliser.
The process is still in the experimental 
stage and has yet to be proven at scale, 
though.

PINK HYDROGEN
Pink hydrogen, like green, is created by 
electrolysis, but powered by nuclear en-
ergy rather than renewables. Just to con-
fuse things, it’s sometimes referred to as 
purple or red hydrogen.

WHITE OR GOLD HYDROGEN
Despite its colourful reputation, natu-
rally-occurring hydrogen is actually co-
lourless. Geological hydrogen, known 
as white or sometimes gold hydrogen, is 
produced in the earth’s crust and found 
in underground deposits, often through 
fracking. There is currently no large-
scale strategy out there for tapping into 
this resource.
 
TIME TO DITCH THE RAINBOW?
The hydrogen rainbow is useful, up to a 
point, in facilitating conversations about 

the future of the industry. But is it time 
to ditch the rainbow and focus instead 
on carbon intensity? What happens with 
hydrogen produced via electrolysis but 
connected to the grid? If the grid is in 
Poland, which relies heavily on coal, or 
in Brazil, where there is a high renew-
ables penetration, what is the carbon in-
tensity of the hydrogen in each case?
There are different emissions associat-
ed with each grid, and those differenc-
es are becoming increasingly important 
in the way hydrogen is categorised. The 
Green Hydrogen Organisation launched 
its Green Hydrogen Standard in May 
2022, for example. It requires projects to 
operate at <= 1 kg CO2e per kg H2 for a 
project to be certified under the scheme. 
The EU’s CertifHy is more lenient, with 
a 4.4 kgCO2e/kg H2 threshhold. How-
ever, the European Commission’s Re-
PowerEU plan and associated delegat-
ed acts are likely to impact the current 
threshold under CertifHy, potentially 
lowering it in the future. Other countries 
are following this route and establishing 
hydrogen pathway emissions calcula-
tors and thresholds for ‘low-carbon’ or 
‘clean’ hydrogen.
This focus on carbon intensity will con-
tinue to evolve. Emissions associated 
with conversion of hydrogen, transpor-
tation and re-conversion back to hydro-
gen should also be considered as part 
of a wider discussion about what truly 
‘green’ hydrogen really looks like. 
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Oil and Reform Drive Upgrade: The upgrade 
reflects significant improvements in 
Oman’s fiscal metrics, a lessening of ex-
ternal financing pressures and ongoing 
efforts to reform public finances. High-
er oil revenue will underpin budget sur-
pluses in 2022 and 2023 and a sharp fall 
in government debt/GDP to below the 
‘BB’ median. While we expect oil pric-
es to trend down over the medium term 
and there has been some dilution of fiscal 
reform in 2022, we believe that commit-
ment to fiscal consolidation via the state’s 
medium term fiscal plan (MTFP) will be 
sufficient to limit renewed deterioration 
in public- and external-finance metrics.
Budget Swings to Surplus: We forecast budget 
surpluses of 5.5% and 3.4% of GDP in 2022 
and 2023, respectively, Oman’s first sur-
pluses since 2013, as oil revenue growth 
easily outweighs additional spending. 
We assume average Brent crude prices of 
USD105/barrel in 2022 and USD85/bar-
rel in 2023 and that crude and conden-
sate output will grow by 8.8% in 2022 and 
3.5% in 2023, reaching a record high of 
1.1million barrels/day. Favourable prices 
will also boost budget revenue from gas.

In 2024 we forecast a small budget deficit 
as lower oil prices (assumed to average 
USD65/barrel) and modest GDP growth 
offset gains from ongoing fiscal reforms 
that will boost non-oil revenue and low-
er overall spending. Non-hydrocarbon 
tax revenue will increase, following the 
introduction of VAT in April 2021; per-
sonal income tax planned for 2023; and 
the likelihood of stronger corporate tax 
revenue.
Fiscal Reform Progress and Challenges: Spend-
ing will be higher than budgeted in 2022 
(by 6% on Fitch forecasts), owing to fuel 
subsidies to cushion the domestic impact 
of high energy prices, slower reform of 
other subsidies and higher capex. The 
timeframe for phasing out electricity 
subsidies has been extended to 10 years 
from five.
We expect the MTFP, even on our as-
sumption that it falls short of full time-
ly implementation, to lower the fiscal 
breakeven oil price to around USD66/b 
in 2024 and to narrow the non-oil pri-
mary deficit as a percentage of non-oil 
GDP to 23% in 2024 from 31% in 2019. 
Oman would nonetheless remain heavily 

Fitch Ratings has upgraded Oman’s Long-Term Foreign-
Currency (LTFC) Issuer Default Rating (IDR) to ‘BB’ from ‘BB-’. 
The Outlook is Stable.

Fitch Upgrades Oman  
to ‘BB’; Outlook Stable
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dependent on hydrocarbon revenue and 
vulnerable to commodity-price shocks.
Improved Government Debt Metrics: We forecast 
government debt/GDP to fall to 46.7% in 
2022 and 44.9% in 2023, from around 
70% in 2020, on the back of better bud-
get performance and oil-fuelled nominal 
GDP growth of 24% in 2022. Govern-
ment debt/GDP will be lower than the 
2022 ‘BB’ median of 55%. The govern-
ment used part of the oil revenue wind-
fall to buy back USD0.7 billion of bonds 
maturing across 2025-2032; pre-pay the 
remainder of the pre-export financing 
facility taken out in 2017 (USD1.3 billion) 
and repay a maturing USD3.6 billion loan 
from China. This has created some inter-
est savings and the latter two payments 
have reduced the amount of variable-rate 
debt Oman holds and streamlined its debt 
portfolio. Net foreign borrowing in 2022 
will be negative to the tune of around 4% 
of GDP.
We forecast government debt/GDP to 
then start rising, to 50% by 2025, as the 
budget swings back into deficit. Nonethe-
less, this projection compares favourably 
with the outlook at the previous review 
(above 65% of GDP). The government is 
seeking to lower state-owned enterprise 
(SOE) debt and we estimate it will decline 
in 2022 to 30%-35% of GDP, from around 
42% in 2021, largely due to nominal GDP 
growth. Nonetheless, this remains high 
and a risk for government finances.
External Financing Pressure Eases: The govern-
ment has fulfilled its external financing 
requirement for 2022 and has reduced 
the size of maturities in 2023 to USD1.7 
billion. Oman’s funding position is con-
siderably more comfortable relative to 
recent years’, although medium-term 
funding requirements remain sizeable 
and Oman’s level of external indebted-
ness is high: we forecast gross external 
debt/GDP at 92% in 2022, compared with 
a ‘BB’ median of 55%. Sovereign exter-
nal maturities average USD3.5 billion in 
2024-2026. In addition, SOEs under the 
purview of the Oman Investment Author-
ity (OIA), Oman’s sovereign wealth fund, 
have USD2.2billion in average annual ex-
ternal debt payments in 2022-2024.
SNFA Improves, External Debt High: Sovereign 
net foreign assets (SNFA) are likely to 
turn marginally positive in 2022, slight-
ly better than the ‘BB’ median, after de-

teriorating dramatically to -9% of GDP 
in 2020 from 53% in 2014. The Central 
Bank of Oman’s gross foreign reserves 
will strengthen in 2022-2023 on the back 
of current-account surpluses and aver-
age above 4.5 months of current external 
payments, in line with the peer median. 
OIA’s foreign assets remain broadly sta-
ble, close to USD17 billion. Oman’s total 
net external debt position will also im-
prove, but at 33% of GDP is double the 
‘BB’ median.
Oman’s ‘BB’ IDRs also reflect the following 
key rating drivers:
Growth Boost Will Fade: Real GDP growth 
will accelerate in 2022 to 4.4% from 3% 
in 2021, driven largely by the oil sector 
as Oman increases crude oil produc-
tion alongside the OPEC+ taper. Non-oil 
GDP growth should strengthen mildly, to 
around 3%, given loosening pandemic-re-
lated restrictions, renewed population 
growth and a mild loosening of fiscal pol-
icy. We forecast growth to slow to 2.8% 
in 2023 and to around 2% in 2024-2025 
as gains in hydrocarbon production lev-
el off, oil prices fall and the government 
pursues its MTFP. We forecast inflation 
to rise in 2022 but remain contained at 
3.5% on average, helped by government 
price controls, before moderating to un-
der 2% in 2023-2024.
Structural Challenges Will Persist: Most of 
Oman’s structural indicators are above 
the ‘BB’ median, including World Bank 
Governance Indicators (WBGI). None-
theless, potential social pressure result-
ing from the low employment rate of 
young Omanis remains a risk to public 
finances and political stability, in Fitch’s 
view. The economy and fiscal revenue 
will remain heavily linked to the hydro-
carbon sector, despite ongoing structural 
reforms to boost diversification.
ESG - Governance: Oman has an ESG Rele-
vance Score (RS) of ‘5[+]’ for both politi-
cal stability and rights and for the rule of 
law, institutional and regulatory quality 
and control of corruption. Theses scores 
reflect the high weight that the WBGI 
have in our proprietary Sovereign Rat-
ing Model (SRM). Oman has a medium 
WBGI ranking at the 57th percentile, re-
flecting strong scores for rule of law and 
regulatory quality, but a low score for 
voice and accountability. 
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