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Bill Spindle 
Council on Foreign Relations
International Affairs Fellow in India
At the World’s Largest Oil Refinery, the Energy Transition Gets Underway!
Few places capture the promising yet perilous state of the world’s energy transition better than 
where I visited earlier this week: the world’s largest oil refinery, situated in a once-empty desert 
along the Gulf of Kutch on the Arabian Sea. Reliance Industries’ facility processes about 1.4% of all 
the oil produced in the world every day. Even here, the transition to renewable energy is gaining 
momentum.

Here Reliance Industries Ltd. takes in 1.4mn/bl of crude each day from tanker ships offshore. The 
facility is a sprawling forest of pipes, tanks, boilers, generators, and catalyzers, all landscaped very 
attractively with flower beds, greenery, and ponds hosting geese and ducks and migratory birds. It 
operates 24-7-365, turning oil into the full array of fossil fuel-based products the world demands. 
These include everything from gasoline, diesel and jet fuel to the petrochemicals used in plastic 
packaging and clothing. The facility grew in three rounds of rapid development between the late 
1990s and the mid-2000s, transforming Reliance into a global energy titan and its leader, Mukesh 
Ambani, into one of the world’s wealthiest and most powerful magnates.

These days, in a previously unused corner of the complex, something else dramatic is getting 
underway. Another vast expanse of sandy soil has been flattened, just as the rest of the land once 
was. The foundations are being laid for the most ambitious integrated renewable energy project in 
the world. Ambani, whose father founded Reliance and built it into an oil and gas giant, is building 
a huge solar panel factory here. That’s just for starters. This will be followed by a massive factory 
to produce batteries for storing renewable energy produced by the solar panels. 

Then will come another giant factory to make hydrogen electrolyzers, a carbon-free technology 
coming into view as a potential mainstay of the new energy age for making steel and fertilizers, 
as well as powering ships and perhaps someday even planes. Following the electrolyzer plant will 
come another factory that will manufacture fuel cells. These will deploy the hydrogen to power 
trucks and buses, perhaps cars. It’s an ambitious plan that starts with Reliance itself reaching net-
zero carbon status by 2035 and builds from there to help India reach its national goals along the 
way to net zero by 2070. Ambani has vowed to pour $80 billion of investment into the project 
before the end of the decade, a scale and speed rivaling anything Reliance has done. 
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Energy Technology: where and what does 
China want to innovate?
China’s technological strengths in clean energy transition are 
proven in the last decade. From
renewables to energy storage, China has built and demonstrated 
its leadership in manufacturing and applications of new 
technologies, while contributing to drive down their costs and 
accelerate scaling of their deployment, both domestically and 
globally. Such capability is also reflected in fossil-based power 
generation where technology innovation plays a key role in 
reducing emissions and capturing efficiency gains, enabled by 
digitalization and driven by most restrictive
regulations and standards.

Given the above, the direction China wants to steer its energy 
technology innovation will not only matter for China to achieve 
its carbon neutrality goals, but also have much larger global 
impacts. 

This report presents the Chinese priorities in energy technology 
innovation, on the basis of the 14th FYP for Energy Technology 
Innovation (the Plan), jointly released by the NEA (National 
Energy Administration) and the MOST (Ministry of Science and 
Technology) on the 2nd April 2022. 

The Technology Shortboards
Does China have shortfalls in energy technology innovation? 
Absolutely, and plenty. The Plan has identified the following 
three major gaps that need to be bridged:

1) Heavy dependency on imports in key technology equipment, 
as well as some critical components, specialized software, and 
important base materials;
2) Lack of clear competitive advantage in originality, game-
changing and forward-looking technologies even in those 
Chinese advantaged industries such as solar, wind and batteries; 
and,
3) “Loose and weak” innovation ecosystem among industry, 
academia and research circles where policies and mechanisms 
fall well behind the need to achieve major technology 
breakthroughs, to turn the R&D results into market-ready 
products, and to “tolerate” failures in R&D process.

The Plan sets out detailed strategy and actions of how the 
world’s largest manufacturer will address those clearly identified 
shortfalls.

The Strategic Goals:

The Plan has laid out the country’s strategic focuses to further 
innovate technologies that will “overcome the country’s current 
shortboards, consolidate its longboards, achieve real impact 
via concrete projects and form synergies for collaborative 

innovation”. 

The objective is fixated on achieving major breakthroughs in key 
technology equipment and shaping up obvious advantages in a 
batch of specific energy technologies that are rising quickly and 
with continued emergence of new businesses and new models. 
In the meantime, the energy technology innovation ecosphere is 
further strengthened, and technology innovation strongly
supports and guides energy industry’s high-quality growth.

The strategy is clustered around five priorities: continue 
innovation in renewables, re-construction of the power system, 
safe and efficient nuclear power, clean and efficient use of fossil 
fuels, and accelerated digitalisation.

Five Task Clusters for Innovation:

Accordingly, the Plan has laid out five task clusters for 
innovation:

1) Advanced renewable power generation and comprehensive 
utilisation, which lists 17 key tasks. It stresses the focus on large 
scale and high penetration of renewables, and also on “higher 
efficiency, lower cost and more reliable” renewables including 
hydro, wind, solar, biomass, geothermal, ocean energies. 
Hydrogen is included in this cluster.
2) New power system and its supportive technologies, which 
puts 12 key tasks on the list. The focus is on grid connection 
technologies for both large-scale renewables and distributed 
renewables, as well as smart and generation-grid-load 
interactive grids. Energy storage technologies are included here 
too.
3) Safe and highly efficient nuclear power technologies, 
which covers 11 key tasks to improve the competitiveness of 
currently applicable technologies, optimize the 3rd generation 
technologies through standardization, and strengthen innovation 
in strategic technologies including small modular reactors (SMR), 
(Super) High Temperature Gas Cooled Reactors,
and Molten salt reactors.
4) Fossil fuel “greening” technologies, which specifies 37 
proposed key tasks, covering conventional and unconventional 
oil and gas exploration, transport, refining and distribution; clean 
and efficient utilisation of coal including CCUS, and development 
of gas turbine
technologies.
5) Digitalisation technologies, which contains 16 proposed 
key tasks, covering common technologies in broad and deep 
application of digital technologies in traditional coal, oil and gas, 
power plants and grids that define a new phase of integrated 
development of “energy and IoT”.

VIEW FULL REPORT HERE

https://app.box.com/s/n8m2bt9coy519wlk1x4qq74wjkinqmt6
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The $140 oil price that we saw last week was not sustainable. During the first 
two weeks of the Russian invasion of Ukraine, the market was looking for some 
foundation on which to rest where prices should be. I think it found that towards 
the end of last week and the volatility then started to seep out. Furthermore, oil 
markets are fungible. It’s not sanctions that are getting in the way of calming oil 
and gas prices – it’s self-sanctioning by Western buyers. The notion that you’ve 
got 1.5 million bd of crude and a million bd or more of product, necessarily 
being taken out of the market by sanctions, is too absolute a view. Russian 
Urals crude, which was trading at $65 a barrel this week, is going to be picked 
up. There are traders who, once they get through the compliance risk and who 
don’t have the same sense of reputation risk - particularly buyers from the 
East - will take these cargoes. And that’s where OPEC’s head is – it’s looking 
at the market fundamentals that were outlined prior to the war, which was an 
anticipation of stock builds from the second quarter all the way through to 
the end of 2023. That suggests weak fundamentals, a bearish outlook and 
downward pressure on prices. Another aspect which gives the market 
pause is anticipation of a deal with Iran that could bring back one million 
bd or more, very quickly, and probably volumes far higher than in 2015 
and 2016. The Iranians have been placing barrels close to market for a 
few months. Demand is the other factor – the IEA has revised demand 
growth forecasts from 3.3 million bd to almost two million bd. Add to 
that worries about Covid in China, high commodity prices, and interest 
rates rising, and the spillover effect on growth globally will be a further 
drag. Under those circumstances, it’s more difficult to paint a picture of 
bullishness with absolute certainty, and we now have a market hedging 
around $100, as it waits to see what unfolds next. 

Russian Crude Oil with Big Discount
will be Picked up by Asian Buyers 
Dr. Raad Alkadiri, Managing Director, Energy, Climate & Resources, Eurasia Group
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Middle East’s Prep for COP27? 

Urgent: Carbon pricing 

In the lead up to the COPs in Egypt and 
the UAE, look for the reaffirmation and 
perhaps governments’ increased net 

zero ambitions. But, more importantly, 
I hope to see the establishment of 
foundational work to implement a 
carbon pricing scheme. 

In the next two years, if we can 
demonstrate that we are working 
towards setting carbon pricing, we 
will accelerate the pace of technology 
adoption and projects. COP27 and 
COP28 provide an opportunity for huge 
national oil companies (NOCs) like Saudi 
Aramco and ADNOC to demonstrate 
they have the skills and ambition 
required to take a leadership position in 
the energy transition. We describe these 
organizations as NOCs, but let’s face it, 
they are international operators. They are 
huge in scale and have a global reach.

A topic that must be addressed is a mechanism for carbon pricing. Until emitting CO2 emissions has a real cost penalty 
associated with it globally, investors will likely be skeptical about making substantial investments [in net zero]. Standards 
that underpin a carbon price or tax will enable investors to see a genuine route to success: it will undoubtedly be critical 
in delivering net zero ambitions in the Middle East. Plus, the region has many advantages that other parts of the globe do 
not. For example, renewable power through solar and, in some cases, wind will be very cheap to deliver in the Middle East. 
Additionally, there is a lot of existing infrastructure that can be repurposed either through CO2 or hydrogen pipelines. And 
many oil wells could potentially be repurposed for carbon capture and sequestration (CCS). 

2024
should see the Middle East make significant progress in crafting an architecture 
for a carbon pricing scheme – an integral part of achieving the region’s 
decarbonization goals. 

Daniel Carter, Vice President of Decarbonization and New Energies, WoodPlc 

FULL INTERVIEW HERE

1

Series Supported By:

UAE’s competitive edge
The UAE has always been very proactive 
when it comes to diversification and 
embracing new technologies. We are 
starting to see ADNOC moving away 
from its traditional model of developing 
domestic projects to developing projects 
like TA’ZIZ, where they are working with 
several external stakeholders to diversify 
the downstream portfolio, for example. 
The UAE has all the tools it needs to 
deliver on its net zero ambitions. This 
includes the infrastructure and the 
human capital to manage, deliver, 
operate, and enable these projects. The 
UAE is in a tremendously good position 
to lead the pace in the Middle East.

Whitepaper Q1 2022

GLOBAL OIL MARKETS SET 
TO RETURN TO 100 MBPD IN 2022

FUJAIRAH 
Opportunities & Challenges?

Amena Bakr   
Deputy Bureau Chief & Chief OPEC Correspondent
Energy Intelligence
Releasing stocks from the US SPR won’t have an impact on the oil price.
It’s not a tool for market management. This is what many of the OPEC ministers keep 
telling the US, both in private and in public, urging it to have more trust in the Gulf’s 
ability to manage markets and balance supply and demand. Although there’s a fear of an 
oil shortage, OPEC Plus doesn’t see this. Russian exports have also gone dark, selling into 
India and China at discounts, so these barrels are still landing in the market.  

OPEC aren’t even meeting current output commitments?
A lot of the countries are having difficulty meeting their quotas, and there isn’t a mechanism 
to punish them to do this. Keeping unity in the group is a top priority so the UAE and 
Saudi Arabia will not step in and compensate. Also, with the new higher baselines given 
to five of the members, the already limited spare capacity will be reduced to almost two 
million bd. If they were to also use that, the market will panic and we will have higher 
prices.

Where does the OPEC Plus alliance go beyond the current agreement?
Beyond September, OPEC will reach an agreement that continues the market management 
process and that’s why it’s important for them to have Russia on board. It is seen as a 
critical member of the group. 

Is the drop in Chinese demand giving OPEC cause for concern?
They’re monitoring the situation very closely, especially with the lockdowns in the country. 
China is a huge market for them and so all the more reason for them to be cautious 
around the idea of pumping more barrels into this market. And we also have this flood 
coming in from the US.

Are we any closer to a deal being reached with Iran?
The nuclear deal still looks very complicated. It’s not something that’s going to happen 
any time soon. The US doesn’t want to sign a ‘bad deal’ just because more barrels are 
needed on the market. The fact that they’re releasing oil from their SPR shows that 
they’re not expecting Iranian barrels to come back anytime soon. 
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1. OIL EXTENDS LOSSES ON RESERVES RELEASE, YEMEN TRUCE
2. IRAN’S OIL PRODUCTION REACHES PRE-SANCTIONS LEVEL
3. S&P GLOBAL RATINGS: OMAN'S OIL OUTPUT TO RISE NEARLY 20% BY 2025
4. SELLERS ARE LOOKING TO UNLOAD RUSSIAN CRUDE FOR YUAN
5. IRAN FM SAYS AGREEMENT IN VIENNA NUCLEAR TALKS ‘CLOSE’
6. PUTIN’S WAR IS A DISASTER FOR THE GLOBAL ECONOMY
7. EU MUST DISCUSS IMPORT BAN ON RUSSIAN GAS, GERMAN DEFENCE MINISTER SAYS
8. KUWAIT BARS RUSSIAN SUPPLY CHAIN ACCESS
9. PETROCHINA PLANS TO BOOST RENEWABLES OUTPUT
10. KREMLIN WARNS WEST: ROUBLE-FOR-GAS SCHEME IS THE 'PROTOTYPE'
RECOMMENDED REPORTS
• CHINA SENDS MILITARY, DOCTORS TO SHANGHAI TO TEST 26MN RESIDENTS FOR COVID
• COULD UKRAINE CRISIS LEAD TO BETTER RELATIONS BETWEEN CHINA & THE WEST? 
• BRITISH HOMES WILL STILL BE HEATED BY ENERGY FROM RUSSIAN COAL UNTIL THE END OF THE YEAR
• RUSSIA-LINKED SHIPPING CONTAINERS ARE CAUSING A 'NIGHTMARE' SITUATION IN THE PORT OF ROTTERDAM
• SHANGHAI PORT PLAGUED BY COVID-INDUCED DELAYS
• “CHINA’S OIL IMPORTS SET TO FALL FOR 2ND YEAR IN A ROW!”
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