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With vaccination rates speeding up in many countries across the world, jurisdictions are
gradually relaxing travel restrictions, and this is helping spur economic activity and growth.
OECD forecasts a 2% growth in global GDP and badly hit economies such as India are
showcasing impressive growth.
During the last 18 months, the one issue that has grabbed most headlines is sustainability.
Human impact on the environment and societies has been brought to the fore and there is
an urgent need to adopt more sustainable practices. The IPCC report ‘AR6 Climate Change
2021: The Physical Science Basis’, recently released by the United Nations, put together by
a group of top scientists, concluded that the world is off-track to meet the previously
agreed target of restricting temperature increases at 1.5°C. As a resource intensive
industry, the chemical sector has been under the spotlight and pressure to improve its
social and environmental footprint.
The industry is taking various pathways towards the objective of net zero emissions. These
include embarking on an energy transition. The Arabian Gulf region has lagged other
regions in adopting renewable energy sources but there has been a rapid increase in
investment into this area as these countries look for a more diversi ied energy mix and
reduce dependence on oil.
Although solar power capacity is increasing, it is green hydrogen that has recently
emerged as an attractive investment focus area. While focused research continues
improving the technology and economics of green hydrogen by 2030, blue hydrogen is
providing an alternative to regional producers in the interim. According to GPCA analysis,
this is spurred by the need to optimize the natural gas infrastructure already established in
the region as well as demand from customers in Asia and Europe. From the perspective of
our members, blue and green ammonia are key investment areas that also present the
opportunity to diversify their product mix as well as open new markets.
The recycling sector was badly hit during the pandemic, and this has worsened the plastic
waste issue. At the same time, increased investment from our members on enhancing
recycled content through both mechanical and advanced recycling technologies, such as
the TruCircle™ portfolio by SABIC, demonstrates the priority they’re affording to this issue.
At GPCA, to support the objectives of our members, we have intensi ied our work with the
value network to develop new technical standards that support the plastics recycling
sector and the principles of circularity.
In this edition of Inside GCC Chemical Markets, in association with ICIS, we will be
discussing these issues and share with you some key trends. We hope that you’ll ind it
insightful and enjoy reading it.
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In collaboration with the Gulf Petrochemicals & Chemicals Association, I am delighted to
present a special edition of Quarterly View: Inside GCC Chemical Markets, with a focus on
Sustainability.
Over the past year and a half, the covid pandemic has stimulated a re-evaluation throughout
the chemical industry. Chemical companies have been forced to be leaner and more
focused, re-evaluating their priorities, competitiveness, and strategic decisions.
While a lot has changed during the pandemic, the demand for sustainability was not one of
those changes. The pandemic has only strengthened and accelerated the sustainability
trend, as the industry and society continue to press for more sustainable products and
greater transparency on issues like climate change.
The pandemic has also exposed the volatility of the transport fuel sector, with energy majors now
making the transition to sustainable energy a necessity. BP, Shell, Dow, and Total have all
announced new ambitious sustainability targets, with plans to reach net-zero status by 2050.
Regionally speaking, Aramco and Sabic, have been placing sustainability at the forefront as well,
continuously improving energy efficiency and pursuing low carbon energy solutions.
The economic fallout from the pandemic, coupled with market volatility, supply chain
challenges, and increased changes in energy policies around the world, pose fundamental
shifts for GCC producers across the hydrocarbon value chain. Oil and chemical producing
countries need to come to terms with the energy transition and play a critical role in reaching
climate goals and reducing global emissions. In a region heavily focused on hydrocarbons,
the need and urgency to decarbonize is even greater.
In this special edition of Quarterly View: Inside GCC Chemical Markets, we will deep dive into
sustainability and what this means for the GCC chemical industry. We will explore the critical
themes of chemical and mechanical recycling, GCC recycled polymer capacity, the plastic
waste crisis, packaging demand for recycled content, global developments in circularity,
regulation and the role of government, the energy transition and its key drivers,
commitments to decarbonization, the global and regional drive to blue and green ammonia
use, and the potential of hydrogen and its role as a fuel for a cleaner future.
It is clear, that to succeed in today’s global marketplace, sustainability must be a pillar in the
way organizations do business. The industry and its leaders will need to ensure that they are
viewing their operations through the lens of sustainability, to ensure their business remains
viable in the long term.
We look forward to sharing our insights with you and hope our market intelligence empowers
your organization to make forward-looking decisions that help deliver on your sustainability goals.
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The Middle East energy transition: Where next?
The energy transition has already begun. With environmental concerns escalating to
a climate emergency, it is no longer a choice to play in the clean energy race.
However, the transition is complex, and a one-size- its-all approach does not exist.
In the Middle East, the challenge is acute and all sectors of the economy, from
energy to chemicals and inance, must prepare for change.

Across the Middle East, traditionally associated with oil as a primary fuel of
choice in its power and industrial sectors, the transition to a cleaner energy mix
presents a unique challenge.
While the mix is already changing, the region has lagged behind others in terms
of the move to cleaner, renewable fuels.
Over the past few decades, Middle Eastern countries have transitioned from
burning oil to gas, mainly driven by the inancial incentive of selling higherpriced oil abroad and instead burning the cheaper gas domestically. Qatar, as a
world leader in LNG exports, is an exception.
Countries such as Bahrain, the United Arab Emirates (UAE), Israel and Jordan are
currently using gas as the dominant fuel of choice to generate electricity, with
little to no oil in the power generation mix.
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Kuwait has made strong progress in replacing oil generation with gas, while
Saudi Arabia is taking more time.
Still, the move away from fossil fuels as a whole and towards cleaner fuel
sources and renewables has been somewhat slow.
Renewable power generation represents an extremely small portion of the
overall generation mix and outright renewables generation is around 2% of what
is generated in Europe.
However, there has been a shift towards greater investment in renewables
projects in 2021 relative to oil- and gas- ired power generation.
Almost all the countries in the Middle East have their own state-sanctioned
energy transition plans, which include ambitious steps to increase renewables
and to reduce fossil fuel dependence.
Israel has the greatest fuel diversity in the power sector, as it relies heavily on
both gas and coal for its baseload, while it continues to increase solar, wind,
biofuels and other renewables generation capacity. However, it is also the only
country that uses coal for power generation in the region.

Almost all the countries in the Middle East
have their own state-sanctioned energy
transition plans, which include ambitious
steps to increase renewables and to
reduce fossil fuel dependence.
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Away from power generation, Kuwait has been increasing its
industrial gas use by an average of 9% year on year over the
past ive years.
Jordan, the UAE and Oman have also increased the share of renewables in power
generation over the past years, with Saudi Arabia and Kuwait trying to catch up.
Away from power generation, Kuwait has been increasing its industrial gas use
by an average of 9% year on year over the past ive years.
Gas consumption from the UAE’s industrial sector is around 35% of total gas
demand, similar to its power sector.
Looking ahead, the return of Brent crude oil prices in 2021 to a more stable $6575/bbl range is a positive move for Middle East oil producers.
Saudi Arabia and the UAE will be prominent voices at the 26th UN Climate
Change Conference of the Parties (COP26) in Scotland in November, where
discussions will focus on the next version of the International Climate Change
Agreement.
These countries are positioning themselves at the centre of the energy
transition, including the development of green hydrogen, but will need to
maintain their positions in fossil fuels to fund cleaner fuel projects.
Iran and Iraq are less prominent in the energy transition space, and will continue
to focus on maximising revenue from oil production.

Gas consumption
from the UAE's
industrial sector is
around 35% of total
gas demand, similar
to its power sector
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Carbon dioxide emissions by country, 2020
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Qatar’s dominance in gas
Qatar leads the region’s energy consumption per capita, followed by the UAE
and Kuwait.
In terms of carbon emissions, the role of oil in Saudi Arabia and Iran put them
at the top of the Middle East list.
While Iran is the leading gas producer in the Middle East, Qatar is by far the
leading gas exporter and is in close competition with Australia as the largest
LNG producer in the world.
Investment in Qatar’s domestic gas production and LNG export infrastructure
will continue through the 2020s and will shape the global market.
Qatar will expand its current 77.4mtpa of LNG capacity to almost 126mtpa by
the late 2020s in two phases. The expansion is underpinned by new
investment in Qatar’s vast North Field.
The irst expansion phase will consist of four 8mtpa LNG trains which will start
up from 2025.
Qatar will continue to work closely with a range of major global LNG and gas
companies in a similar manner to its existing LNG trains.
Qatar’s primary LNG sales market is Asia, while Europe also plays an important
role. In this respect, Qatar will need to pay close attention to European regulation
on the emissions and shipping which will step in in the coming years.
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Carbon-neutral LNG
Producers in the Middle East are also taking steps to explore the new but
growing trend for carbon-neutral LNG cargoes.
A carbon-neutral LNG cargo is a normal cargo of LNG supplied with the
matching number of emissions reduction credits to offset its environmental
impact.
For example, a producer could sell a cargo of LNG alongside a number of
credits earned by investing in forestry projects.
Oman LNG in June 2021 agreed to deliver a carbon-neutral cargo from its plant
at Qalhat to Shell at a Middle Eastern country, in what would have been the
irst such deal in the region.
The world’s largest LNG supplier, Qatar, has not yet been heard to sell any
carbon-neutral cargoes directly.

However, new Qatari trading unit QP Trading in
November 2020 signed a 10-year deal with
Singapore’s Pavilion Energy, under which it would
supply up to 1.8mtpa of LNG from 2023 along with
a report on the emissions impact of the cargoes
from their production, measured from well to
discharge port.

This would provide Pavilion Energy with the information needed to determine
how many offsets to buy itself.
As the integrated energy experts, ICIS tracks gas consumption in all sectors,
the level of domestic gas production and forecast LNG import for the Middle
East region, helping to guide our customers through the energy transition.

As the integrated energy experts, ICIS tracks gas consumption in all sectors,
the level of domestic gas production and forecast LNG import for the Middle
East region, helping to guide our customers through the energy transition
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Developments in sustainability and Circular Plastics
in the Middle East
In 2020, the pandemic derailed what was a growing focus on sustainability. It
impacted industry sectors supporting demand for recycled polymers, it disrupted
workforce and logistics and postponed projects especially in packaging. However,
2021 has seen projects restarting, and coupled with virgin polymer shortages,
stronger demand for alternative (recycled) feedstocks has been generated.

The growing focus on the impact of plastic waste in the environment feeds into
the rise of single-use plastics bans across all regions. Legislative developments
have surged across the globe, and notably the US market has made stepchanges in policy with a new federal lead in tackling plastics circularity.
Most signi icantly, there have been increased pledges from major brands and
retailers reacting to consumer pressure for change, and hence, the rise in
adoption of recycled polymers across many markets, especially in Europe.
However, while initially the focus is on the European market, the end-users that
have made pledges are multinational if not global and transcend multiple
industry sectors. The activity that has started in Europe can only be expected
to roll out across other regions over time.
For the plastics industry, mechanical recycling is the key solution in many parts
of the world currently. ICIS’ Mechanical Recycling Supply Tracker shows that
globally there is over 45m tonnes of recycling capacity for the three majorly
traded recycled polymers: polyethylene (PE), polypropylene (PP) and
polyethylene terephthalate (PET) and this is set to grow. Regionally the largest
capacities sit in Asia, Europe, and North America.
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Supply capacity by region
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Other regions have yet to develop policies, regulation, infrastructure and end
markets for circular plastics, but while this may be emerging in the form of
mechanical capacities in some parts there is also an opportunity for chemical
recycling to be part of the long-term solution.
Brands, retailers and other industry sectors are striving for high recycled
content levels but currently the mechanically recycled polymer market is
constrained with the global supply of recycled PE (R-PE), recycled PP (R-PP) and
recycled PET (R-PET) sitting at less than 10% of the global polymer capacity.
To achieve the targets which range from 25-50% on average for these
polymers, the global growth rates are signi icant - between 68-82% growth
annually.
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Turkey is the key
recycling market in
the [Middle East]
region, with 86% of
the total mechanical
recycling capacity
Recycling activity in the Middle East is at an early stage. ICIS’ Mechanical
Recycling Supply Tracker shows there is over 2m tonnes of R-PP, R-PE and RPET in the region. Turkey is the key recycling market in the region, with 86% of
the total mechanical recycling capacity for these three key polymers. The GCC
has the second largest capacity in the Middle East, with 9% of the total
capacity; over 9% of R-PE capacity, 6% of R-PP, and near 13% of R-PET.
In general, the Middle East has fewer drivers to the recovery and recycling of
polymers with limited regulation mandating such activity, nor signi icant enduser demand for recycled materials. The exception being recovery and
recycling of PET driven by the signi icant ibre industry within Turkey, which
has developed the infrastructure, albeit informal, and pull for recycled
feedstocks. The infrastructure and supply chain has yet to develop
substantially and consistently across all polymers within the region.
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There is also the need to educate and create awareness for consumers and
businesses on how to collect and sort plastic waste to enable recycling. The
informal sector has been especially well established in Asia. In the Middle East,
there are NGOs and other businesses currently working on this to ensure
material is recovered, is used in recycling and protect collectors/consumers
from exploitation when acquiring plastic waste although this is still emerging.
A growing area of interest in the world of sustainability is chemical recycling.
Where mechanical recycling has limitations, either technical or constraints in
capacity, there are high expectations from end markets that chemical
recycling will bridge the gap in supply of recycled polymers especially for
those less developed markets. Even with the general view that commercialscale chemical recycling will not contribute to 2025 goals and uncertainty
remains for any 2030 targets, the developments have been substantial in
terms of the number of projects and levels of investment in this space.
Developments here may be of particular interest in the Middle East region that
is at its early stages of development.
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Overall, chemical recycling is seen by many as the only way to reach scale for
food-grade packaging recycling, especially in highly regulated markets such as
Europe. The challenges of the European Food Safety Authority (EFSA) assessment
needed for mechanical recycling, such as proving 95% of feedstock are from food
contact sources originally, are not applicable to chemical recycling as it effectively
turns plastic waste back into new monomers. Aside from solutions for food
contact applications, the array of chemical recycling processes offer outputs
extending across new monomers, polymers and fuels/oils. The legal status of
chemical recycling approval process is not yet clear, as is the environmental
impact of chemical recycling, which feeds into end-users’ sustainability plans.
However, as seen in the European market, there is concern in the supply chain
that the new chemical-based recycling technologies could potentially deprive
the mechanical recycling industry of its much-needed and increasingly scarce
feedstock of high-quality post-consumer plastic waste.
Post-consumer waste bales commonly contain contaminants from materials
such as wood, metal, and polyvinyl chloride (PVC) that are incompatible with
most polyole in chemical recycling processes. These materials must be sorted
and separated prior to processing, with the high heat and pressures used
making effective sorting even more critical.

As seen in the European market, there is concern in the supply
chain that the new chemical-based recycling technologies
could potentially deprive the mechanical recycling industry
of its much-needed and increasingly scarce feedstock of
high-quality post-consumer plastic waste
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The opportunity here lies not only in
producing supplies for those end markets
that require recycled material, but also for
the entire petrochemicals supply chain
to take on the role of developing
solutions for plastics circularity.

In nascent recycling markets the opportunity to develop sorted material for all
recycling technologies, mechanical or chemical, is more viable as that
competition has not yet developed.
Beyond securing the right feedstock for chemical recycling there is also the
question of how much the processes cost from both the inancial and
environmental points of view. Consequently, the chemical recycling processes
will be scrutinised from all quarters – within the petrochemicals and recycling
sector, non-governmental organisations, green lobbyists, and general public.
In an ideal situation, chemical recycling plants would take in mixed waste
plastic that mechanical recycling facilities cannot because of issues such as
contamination enabling greater circularity of plastics by shifting larger waste
volumes from land ill and incineration.
The opportunity here lies not only in producing supplies for those end markets
that require recycled material, but also for the entire petrochemicals supply
chain to take on the role of developing solutions for plastics circularity.
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GCC Fertilizer Producers Key Players in Blue and
Green Ammonia Drive
In the race to develop low and zero-carbon ammonia solutions, fertilizer companies
across the region are blazing a trail
Of all the world’s commodities right now, oil and gas, chemicals and precious
metals, none has generated as many headlines over the past year as ammonia.
As governments and multinational giants strive to gain the upper hand in the
battle against global warming, blue ammonia will be an important step on the
pathway to decarbonisation.
Current ammonia production methods are not only energy intensive but are
responsible for around 2% of all global carbon emissions annually. That igure
has long concerned fertilizer industry players in the Gulf Cooperation Council
(GCC) and beyond, and so it’s pleasing to see there is now a co-ordinated
effort from producers to reduce greenhouse gas (GHG) emissions through the
adoption of new technology and techniques to reduce or entirely eliminate
carbon from the production process.
GGC countries are leading this charge. An ambitious and exciting new chapter
in the development of next-generation clean energy solutions debuted in
September 2020, when Saudi giants Aramco and SABIC teamed up to achieve
the world’s irst shipment of blue ammonia. The powerful pair sent 40 tonnes
of the low-carbon fertilizer to Japan for consumption in power generation, a
route that will become increasingly familiar over the coming years as other
GCC manufacturers tap into this lucrative new market.

Source: Aramco
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"This world first demonstration represents an exciting
opportunity for Aramco to showcase the potential of
hydrocarbons as a reliable and affordable source of low-carbon
hydrogen and ammonia."

Ahmad O. Al-Khowaiter, Aramco’s chief technology officer

“This milestone highlights one of several pathways within the concept of a
global Circular Carbon Economy, a framework in which CO2 emissions are
reduced, removed, recycled and reused - as opposed to being released into
the atmosphere,” noted Aramco and SABIC in a statement hailing the success
of the shipment.
In a nutshell, blue ammonia is fertilizer produced from fossil fuels, but with
capture and storage of CO2 (CCS) or capture and use or storage of CO2
(CCUS). In contrast, green ammonia is material manufactured via the
traditional, energy-intensive Haber-Bosch process, but with renewable energy
(wind, solar, hydroelectric) and electrolysis of water, rather than hydrocarbons.
According to Aramco, its inaugural blue ammonia shipment saw 30 tonnes of
CO2 captured during the manufacturing process used in methanol production
at SABIC’s Ibn-Sina facility, and another 20 tonnes of captured CO2 used for
enhanced oil recovery (EOR) at Aramco’s Uthmaniyah ield.

Aramco "blue ammonia" supply chain demonstration

Source: Aramco
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While the relatively small size of the cargo was notable given around 1.6m
tonnes/month of traditional (grey) ammonia is moved by marine vessel – the
shipment nevertheless acted as a catalyst for producers in the GCC and beyond to
announce significant investment in related projects. Given its composition of three
parts hydrogen and one part nitrogen, as well as long-established logistics
infrastructure and favourable liquefication temperature – minus 33C versus minus
253C for hydrogen – ammonia is also the preferred choice of producers and
traders seeking to move hydrogen quickly, efficiently and cost-effectively.
Al-Khowaiter highlighted the importance of the new colour grades: “The use of
hydrogen is expected to grow in the global energy system, and this world irst
demonstration represents an exciting opportunity for Aramco to showcase the
potential of hydrocarbons as a reliable and affordable source of low-carbon
hydrogen and ammonia.”
Toyoda Masakazu, chairman and CEO of the Institute of Energy Economics,
Japan (IEEJ), added: “Blue ammonia is critical to Japan’s zero carbon emission
ambitions to sustain the balance between the environment and the economy.
About 10% of power in Japan can be generated by 30m tonnes of blue
ammonia. Nations such as Japan cannot necessarily utilise CCS or EOR due to
their geological conditions. The carbon neutral blue ammonia/hydrogen will
help overcome this regional disadvantage.”

Inside GCC Chemical Markets

Green NH3 projects

NH3 import hubs

Blue NH3 projects

In a further boost to Japan’s efforts to decarbonise industry, Abu Dhabi National
Oil Company (ADNOC) and Fertiglobe joined forces in August of this year to sell
the first cargo of blue ammonia from the United Arab Emirates (UAE) to Itochu in
Japan, for use in fertilizer production. Two further sales to Japanese buyers –
Idemitsu and INPEX – quickly followed, and many more deals are expected as
ADNOC is planning to create a world-scale blue ammonia production facility at
the TA’ZIZ industrial ecosystem in Ruwais, Abu Dhabi. The design contract for
this project has already been awarded, with a final investment decision for the
project expected in 2022, and start-up likely in 2025.
“Through the expansion of our capabilities across the blue ammonia value
chain, we look forward to furthering our legacy as one of the world’s least
carbon intensive hydrocarbon producers and supporting industrial
decarbonisation with a competitive low-carbon product portfolio,” said His
Excellency Sultan Ahmed Al Jaber, UAE Minister of Industry and Advanced
Technology and ADNOC managing director and Group CEO.
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Meanwhile, ammonia has also been identi ied as a marine fuel of the future,
hence why Abu Dhabi National Energy Company and Abu Dhabi Ports are
discussing the development of an industrial scale green hydrogen to ammonia
export project. The liquid ammonia would supply ships converted to use
ammonia as a bunker fuel, and also be exported via specialized gas carriers.
One major player recently forecast an ammonia marine fuel market of 750900m tonnes/year by 2050, a staggering igure that would require hundreds
of new plants to meet that demand.
At the futuristic Red Sea city of Neom in Saudi Arabia, a $5bn world-scale
green hydrogen-based ammonia production facility is under construction.
Scheduled to come on stream in 2025, the 1.1m tonne/year facility will see
exclusive offtake partner Air Products move green ammonia around the world
to be dissociated to produce green hydrogen for the transportation market.

Over in Oman, an international consortium intends
to invest a staggering $30bn in a state-of-the-art
production complex to generate up to 1.8m
tonnes/year of green hydrogen and 10m
tonnes/year of green ammonia. Construction is
expected to get underway in 2028, with the inal
phase of the export-oriented mega-project
expected to conclude in 2038.

Of course, it is not just in the Middle East where such environmentally friendly
fertilizer projects will take place. With Japan seeking to import 3m tonnes/year
of blue/green ammonia by 2030 for use in power generation, massive plants
are also planned for a series of sites in Australia, Chile and Russia. This
increasing competition should be welcomed rather than treated as a threat:
the larger the market and the greater the number of players, the faster the
technology and support infrastructure is likely to develop.

One major player recently forecast an ammonia marine fuel
market of 750-900m tonnes/year by 2050, a staggering figure
that would require hundreds of new plants to meet that demand.
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In the short to medium term at least, it remains to be seen what sort of price
premiums blue and green ammonia can attract, but given the global drive to
sustainable energy solutions, inancial incentives from governments are
anticipated, while pressure from climate aware consumers should mean higher
prices do not meet too much resistance.
What is clear, is with extensive experience, existing infrastructure, strategical
geographical location and the support of their governments and foreign
investors, fertilizer producers across the GCC are ideally placed to take
advantage of the many upcoming opportunities in the blue and green
ammonia/hydrogen segment.

Ammonia price history
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About ICIS
ICIS is the global source of Independent Commodity Intelligence Services – connecting
data, markets and customers to create a comprehensive trusted view of global
commodities markets, enabling smarter business decisions that help optimise the world’s
resources. For decades, our prices have been the backbone of thousands of transactions
around the world.
At ICIS, we help businesses make strategic decisions, mitigate risk, improve productivity
and capitalise on new opportunities. We make some of the world’s most important
markets more trusted and predictable by providing data services, thought leadership and
decision tools. As a result of our global presence, we deliver targeted connected
intelligence to in luence thousands of decisions across supply chains every single day.
Drawing upon our legacy, we are also in a unique position to leverage big data and
analytics as part of RELX, a FTSE20 data and analytics company with over 30,000
experts across 40 countries. With our intelligence, we shape the world by connecting
markets to optimise the world’s valuable resources.
To ind out more, visit: https://www.icis.com/explore/about/

About GPCA
The Gulf Petrochemicals and Chemicals Association (GPCA) represents the downstream
hydrocarbon industry in the Arabian Gulf. Established in 2006, the association voices the
common interests of more than 250 member companies from the chemical and allied
industries, accounting for over 95% of chemical output in the Arabian Gulf region. The
industry makes up the second largest manufacturing sector in the region, producing
over USD 108 billion worth of products a year.
The association supports the region’s petrochemical and chemical industry through
advocacy, networking and thought leadership initiatives that help member companies to
connect, share and advance knowledge, contribute to international dialogue, and
become prime in luencers in shaping the future of the global petrochemicals industry.
To ind out more, visit: https://www.gpca.org.ae/

