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Greener deserts. 
Vertical farming. 
Seawater 
greenhouses. 
Restored mangroves. 
And cities that work 
with the environment 
to create cool, 
comfortable, 
liveable buildings, 
neighbourhoods  
and public realms.

Searing temperatures and the scarcity of water make 
the Arabian Peninsula region particularly vulnerable to 
the effects of climate change. And an economy heavily 
dependent on oil will need to evolve rapidly to find its 
place in a net-zero, climate-resilient world.

What life will look like in 2050 depends on the choices  
we all make today.

This report presents visions of the Arabian Peninsula  
in 2050. It brings together:

>  What is feasible, based on what is known today  
through the lens of science and innovation

>  What is desirable, based on real conversations  
with a range of people in KSA and the UAE

This group of people includes representatives from 
government, civil society and business, young people, 
and other citizens. They were presented with a summary 
of the science, and asked to imagine the futures they 
hope for based on that science.

This gives leaders and policymakers a new perspective  
as they shape their country’s response to climate change: 
what a globally net-zero, climate-resilient world that 
people want to live in looks like.

For the purposes of this project, academics and 
stakeholders from the Kingdom of Saudi Arabia (KSA) 
and the United Arab Emirates (UAE) were invited to 
participate and represent the Arabian Peninsula region.

Overview

WELCOME TO THE 
ARABIAN PENINSULA 
IN A GLOBAL NET-ZERO, 
RESILIENT 2050. 
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WELCOME TO THE 
ARABIAN PENINSULA 
IN A GLOBAL NET-ZERO, 
RESILIENT 2050. 

ACADEMIC EXPERTS

The in-country academics who shared inputs from  
the Arabian Peninsula were:

Prof Annalisa Molini,  
Khalifa University, UAE

Prof Juan Carlos Santamarina,  
King Abdullah University of Science and Technology, KSA

These regional academics were supported by  
Dr Samuel Short from the University of Cambridge.

REGIONAL VISIONS, GLOBAL EFFORT

This report is part of a set of visions for six global regions: 
the Arabian Peninsula, Brazil, India, Jamaica, Kenya, and 
the UK. These regions were chosen to reflect the diversity 
of challenges and opportunities in building a globally  
net-zero, climate-resilient future.

Each country’s role in building this future will be different. 
While reading these visions, it’s important to remember 
that they represent possible parts of a future that can 
only be achieved through deep international cooperation.

ABOUT THESE VISIONS

These visions of the Arabian 
Peninsula in 2050 are composites, 
bringing together a mix of feasible 
and desirable solutions from 
academic experts and citizens. 
They are not a comprehensive 
assessment of all options, nor are 
they a prediction of exactly what will 
happen. They offer an impression of 
the changes and possibilities that 
a net-zero, climate-resilient world 
could bring to the Arabian Peninsula 
and beyond.

Pull-out quotes reflect ideas and 
opinions shared in the workshops, 
and while some are captured 
verbatim, others reflect the  
spirit of the views shared.
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In 2050, the Arabian Peninsula 
will be a very different place. 
One where water is recognised 
as a precious resource. Where 
new farming techniques enable 
more food to be grown locally, 
the economy is more diverse than 
ever, and everyday life is focused 
on lowering consumption.

THE ARABIAN 
PENINSULA IN 2050
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“Grid interconnection 
between the Arabian 
Peninsula and the rest  
of the Arab region will 
need to happen”
– WORKSHOP PARTICIPANT

THE ARABIAN 
PENINSULA IN 2050

EVIDENCE AND INSIGHTS

Renewable power, particularly photovoltaic (PV) solar,  
is rapidly scaling in the region. The UAE recently achieved 
the lowest tariff in the world for solar energy and has 
plans for the world’s largest single-site solar plant of 5GW. 

Innovation and growth in low-carbon and renewable 
power generation sectors will create new employment  
in the form of advanced technology development  
and implementation.
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2050 VISION

In 2050, the Arabian Peninsula will still be a leader in 
energy. But instead of exporting fossil fuels, the region 
will be leading the adoption of cleaner and renewable 
energy sources and innovative technologies.

Early indications of this future are already evident 
in initiatives such as KSA’s Circular Carbon Economy 
Framework, which sets out a “reduction, reuse, recycling 
and removal” model for lowering emissions while meeting 
the world’s energy needs.

>  New energy investment: Renewable energy solutions 
like solar thermal power and biomass waste-to-power 
generation will be a much bigger part of the energy mix. 
Low-carbon nuclear is also likely to play an important 
role. Solar capacity in the UAE is targeted to increase 
to 10% of energy demand by 2025 and emissions-free 
energy to 50% by 2050. KSA is aiming to meet 50% of 
the country’s energy needs with renewables by 2030.

Energy

The Arabian Peninsula in 2050
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“We believe that the region will transition away 
from fossil fuel dominated energy systems  
to clean and renewable energy systems”
– WORKSHOP PARTICIPANT

THE ARABIAN 
PENINSULA IN 2050
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>  Energy transition: 95% of electricity in the region  
is currently generated from non-renewable sources.  
By shifting priorities away from fossil fuels, the region 
will be able to expand its role in clean energy production 
and low-carbon technology. KSA and the UAE are well-
placed to lead this transition, thanks to existing wealth 
from oil and gas and the presence of energy companies 
with the skills and infrastructure needed to scale new 
technologies.

>  Carbon Capture Utilisation and Storage (CCUS): 
Carbon-neutral energy hubs incorporating CCUS may 
support the shift to net zero. Right now, pilot schemes 
are underway to help tackle industrial emissions, such 
as carbon capture and storage, mineralisation, green 
hydrogen, and CO2-enhanced geothermal. 
 
In 2015, the world’s largest CCUS plant was opened  
in KSA, capable of turning 500,000 metric tons of CO2 
per year into ethylene glycol, to be used in various 
industrial processes.

Energy

The Arabian Peninsula in 2050
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THE ARABIAN 
PENINSULA IN 2050
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“FOOD 
SECURITY 
SHOULD BE 
OUR BIGGEST 
CONCERN”
– WORKSHOP PARTICIPANT
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“Improved food security in the 
region will allow us to become 
pioneers in food sustainability”
– WORKSHOP PARTICIPANT

Food and Land
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THE ARABIAN  
PENINSULA IN 2050

EVIDENCE AND INSIGHTS

Better water efficiency through wastewater reuse, 
novel irrigation methods, and promoting marginal land 
reclamation are all critical. New technologies such as 
liquid nano clay treatments and hydrophobic sand,  
which improve water retention, and agrivoltaics, where 
crops are grown in-between solar cells, may also play  
a crucial role.

2050 VISION

By 2050, the Arabian Peninsula will produce more  
of its own food locally, while embracing innovative 
agricultural practices. Meanwhile, vast deserts can 
be repurposed into solar farms, and salty marshlands 
replanted with mangroves.

>  Vertical farming cities: The UAE is home to several 
vertical farming projects, with many more planned 
– including the world’s largest R&D vertical farm in 
Abu Dhabi. Greenhouses and indoor vertical farming 
may reduce water loss in the region, enable year-round 
cultivation, and save scarce arable land in the area.
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THE ARABIAN  
PENINSULA IN 2050

>  Reducing imports, expanding exports: Right now, 
the Arabian Peninsula produces limited amounts 
of food domestically, though the KSA does export 
dates, poultry and a variety of fruits and vegetables. 
By 2050, with the right water mitigation tactics, the 
region will be able to improve regional food security by 
increasing food production. This will give people access 
to fresher foods, better nutrition and greater regional 
employment, while reducing the emissions associated 
with shipping food.

>  Using land in new ways: Vast deserts can be 
repurposed to generate solar power, turning the region 
into a green energy exporter. ‘Regreening the desert’ 
projects such as Wadi Hanifa in KSA aim to plant  
10 billion trees across the region, which could mitigate  
a significant proportion of the region’s emissions.

>  Agrivoltaics and aquaculture: One promising  
innovation in domestic food production could come 
from agrivoltaics: combining solar panels with 
agricultural production. It not only optimises land use, 
but shields crops from harsh sunlight and heat stress, 
improves water intensity, and increases solar output  
by cooling panels.  
 
Aquaculture, including sea pens and offshore tanks  
for controlled cultivation of aquatic organisms,  
may also play a growing role in local food production.

The Arabian Peninsula in 2050
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THE ARABIAN  
PENINSULA IN 2050

“Water is already scarce here 
– how can we convince people 
to conserve it?”
– WORKSHOP PARTICIPANT

EVIDENCE AND INSIGHTS

New agricultural techniques, low-water crops and 
desalination technology could all play an important role  
in replenishing groundwater and reducing water stress. 
Policy interventions to reduce water waste and shift  
public behaviour are also likely to be key.

2050 VISION

By 2050, a mixture of new technologies, new infrastructure 
and new behaviours will conserve water resources in the 
Arabian Peninsula, helping the region deal with the water 
resilience challenges of climate change.

>  Water desalination: Synergistic solutions such as using 
clean energy for water desalination will be essential as 
the demand for desalinated water doubles. This will help 
mitigate the depletion of groundwater reserves and the 
emissions and environmental damage associated with 
current technologies.

>  A move to controlled and closed farming: For agriculture 
in arid regions of the peninsula, synthetic indoor 
environments could improve domestic dry-land agriculture 
and water efficiency, with novel irrigation, better capture  
of precipitation and use of wastewater.

The Arabian Peninsula in 2050
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THE ARABIAN  
PENINSULA IN 2050

>  Freshwater reserves: To enhance resilience, the UAE 
has established freshwater reserves using desalinated 
water to recharge ancient aquifers and protect against 
emergency outages. And a hydro-electric energy 
storage project is under construction to help manage 
peak energy demands.

>  Re-using grey water: Treating and reusing grey water 
– domestic waste water – could decrease the water 
intensity of agriculture. KSA plans to increase the use  
of treated wastewater to 75% by 2030, while the UAE  
is aiming to go from 75% today to 95% by 2036.

>  Demand management: In 2019, KSA resolved to reduce  
water use by 43% by 2030 through water awareness 
campaigns, new technologies like low-flush toilets,  
and by introducing cost-reflective tariffs. And the UAE’s 
Water Security Strategy 2036 (announced in 2017) aims 
for a 21% demand reduction by 2036.These efforts could 
go even further in the future.

The Arabian Peninsula in 2050
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“I WANT MY 
DAUGHTER  
TO HAVE A 
HEALTHY, 
SAFE LIFE”
– WORKSHOP PARTICIPANT
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“I hope we live sustainably, in a world that 
values nature and respects the limits of 
natural systems to support human life”
– WORKSHOP PARTICIPANT

The Arabian Peninsula in 2050

13

During our workshops, people shared a diverse range of hopes, 
ideas and possibilities for life in 2050.

Those ideas range from emerging technologies that will soon 
become mainstream, to new ways of thinking and living.

Together, they paint a picture of the kinds of futures people  
may want to see.

>  Protecting the coast and reclaiming arid land: Since more than 
90% of the UAE’s infrastructure is in low-lying coastal areas, 
protecting the coast is critical. Mangroves and sea grasses help 
oxygenate the water and can act as a carbon sink. Planting salt-
and drought-resilient species, such as the Ghaf tree or acacia, 
can turn arid lands into carbon sinks. Preventing overgrazing by 
camels and goats, and discouraging the harvesting of wood for 
campfires, may be critical to these efforts. 
 
During its presidency of the G20 in 2020, KSA put particular focus 
on protecting the Red Sea’s unique coral reef ecosystems and 
acting to reduce and reverse land degradation – critical for climate 
change resilience, food production, and biodiversity in the region.

OTHER HOPES AND IDEAS 
FROM PENINSULA CITIZENS
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“WE NEED A MORE 
ENERGY EFFICIENT 
WAY TO IMPROVE 
COOLING CAPACITY 
AND WITHSTAND 
HEAT STRESS”
– WORKSHOP PARTICIPANT
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“I would love to see a diffused and 
unbiased understanding of what climate 
change is at every level of society”
– WORKSHOP PARTICIPANT

>  Heat interventions: Policy directives and systems that tackle 
extreme weather events will be essential to protect those exposed 
to the climate extremes. Rising temperatures pose a threat to 
wellbeing while working, especially in sectors like construction 
where people work outside. In both KSA and the UAE, midday 
breaks and other heat safety policies have already been adopted.

>  Green city worlds: New sustainable city developments such as 
NEOM in KSA,Masdar City in Abu Dhabi, and similar developments 
in Dubai and Sharjah, indicate a shift in mindset towards a greener 
way of life. Another critical sector is mobility. Services like The 
Line, Hyperloop or Metros powered by renewable energy or green 
hydrogen can reduce travel emissions and improve quality of life.

>  Resilience through data: Quality data collection is important  
to understand baselines, develop strategies, and track progress 
against reduction targets. Accurately monitoring consumption 
and reuse will enable companies and government bodies to plan 
more effectively moving forward. For households, data can be 
made accessible through user-friendly tech with rewarding,  
fun systems to help them visualise their impact, and to educate 
them on their consumption patterns and goals.

OTHER HOPES AND IDEAS 
FROM PENINSULA CITIZENS
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“WE NEED 
INCENTIVES 
FOR PEOPLE 
TO ADOPT 
SUSTAINABLE 
PRACTICES LIKE 
CARPOOLING”
– WORKSHOP PARTICIPANT
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“We need to change the way 
we consume food to achieve 
zero food waste”
– WORKSHOP PARTICIPANT

>  Moving away from waste: Household and hospitality food 
waste are a major issue in KSA and the UAE. As well as the 
emissions and environmental cost of food production, 
waste food contributes to both landfill and methane 
emissions. Cultural and policy shifts could help address 
this issue – a recent example comes from Dubai’s move 
to regulate hotel waste. More broadly, the UAE Circular 
Economy Policy was approved in January 2021, to enable  
a shift to a more circular and sustainable economy. 

>  Green ways to get around: Incentives and policies could 
encourage people to adopt lower-impact transport 
– including carpooling and electric vehicles. Larger 
infrastructure projects, like the planned Hyperloop 
development connecting Abu Dhabi and Dubai, will also  
play a critical role. Greener transport would bring co-
benefits in improved air quality in cities, helping protect 
and improve health.

>  Harnessing tradition: While large-scale and forward 
looking innovations are essential, smaller-scale and 
traditional techniques should not be overlooked. One 
example could come from traditional cooling designs,  
such as wind towers, which have an outsized impact  
at a low cost.

OTHER HOPES AND IDEAS 
FROM PENINSULA CITIZENS
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These visions give us a taste  
of what people in the Arabian 
Peninsula want to see. But what 
might the path to delivering  
them look and feel like?

THE ARABIAN PENINSULA TODAY AND TOMORROW

By 2040, countries in the Arabian Peninsula will be the 
most water-stressed in the world, and sea level rises, 
droughts and extreme heat are all major threats. While 
adapting to these challenges, the peninsula will also need 
to rebalance its economy away from fossil fuels to build  
a more sustainable future.

KEY CONSIDERATIONS INCLUDE:

>  Economy diversification: A net-zero, resilient vision 
must emphasise diversification of the economy 
and region-wide development. Oil and gas currently 
represent 23.3% of GDP in KSA and approximately  
30% in the UAE, as well as 73% and 38% respectively  
of exports. This illustrates the need for diversification. 
 
The International Energy Agency (IEA)’s Net Zero 
2050 report highlights the key role traditional energy 
companies can play in driving the transition to a net-
zero world, providing funding as well as the critical 
infrastructure and expertise for developing and scaling 
new technologies.

>  Water security: Water and food security are inextricably 
linked. Beyond needs for irrigation and drinking, water 
availability and water quality are important indicators 
of health, and are intimately linked to sanitation and 
hygiene. Therefore, the negative effects of climate 
change on water supply may create more human  
health issues. 

18

ACHIEVING  
THESE VISIONS

Achieving these visions
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>  Habitable places: With the rising temperatures and 
flood risks, buildings, cities and transport systems will 
need to be resilient to the impacts of climate change,  
as well as low-carbon and energy efficient.  
 
Climate change will demand costly building upgrades  
to protect against rising sea levels, dust storms, and 
other extreme weather, and to enhance liveability by 
cooling. Costs for building owners and users could  
reach up to $834 million per year in the UAE by 2050.

>  Food scarcity: Imported food products represent more 
than 80% of total food requirements in the region. Lack 
of arable land means the countries buy agricultural 
land outside the region. This can be viewed negatively 
internationally, because it could create resource 
restraints in other countries. Without intervention 
or agricultural solutions, by 2050, the peninsula will 
struggle with food scarcity.

>  Tourism and aviation: Tourism is a key part of both 
KSA’s and the UAE’s economy. Dubai’s growth has partly 
come from its role as an aviation hub, and the Hajj brings 
hundreds of thousands of air passengers to KSA every 
year. Squaring this with a net-zero world will present 
economic and policy challenges. 
 
Ambitious regenerative tourism projects in the Red Sea 
region point to the potential for new, more sustainable 
models of tourism.

ACHIEVING  
THESE VISIONS
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TRANSITIONS

CURRENT FUTURE

The hard work of meeting many of these challenges 
has already begun. It’s important that we acknowledge 
this progress, while also understanding the scale  
of the task ahead.

Achieving these visions
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The UAE’s economic reliance on oil and gas has reduced 
from 90% of GDP in 1970 to approximately 30% of GDP 
today. Both countries have made major recent investments 
in solar, such as KSA’s Faisaliah plant.

Both countries have published ambitious plans  
for economic diversification, and steps to build a 
sustainable circular economy. 

These plans cover  energy innovation, clean technology, 
health, education, agri-tech, construction, finance, 
aviation and tourism

KSA’s first utility-scale onshore wind farm, Dumat  
Al-Jandal, is due to be completed in 2022. The UAE  
has also invested heavily in nuclear energy. The first 
reactor was connected to the grid in 2020.

KSA is targeting 50% renewables and natural gas  
in power generation by 2030, and the UAE has set  
a 50% target for renewables and nuclear by 2050.

Dubai’s plans for a “city” of vertical farms point  
to a desire across the region to grow food locally  
in innovative ways.

These solutions are currently energy intensive, with a 
complex set of benefits and trade-offs for energy and 
water use, jobs, nutrition, and socio-economic value. 
Finding the right technologies and approaches to build  
a sustainable balance will be critical.
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CONVERSATION 
STARTERS
This report is a thought experiment, 
offering a window into people’s 
hopes, fears and ideas for a net-
zero, climate-resilient future. It’s 
designed to give citizens a voice, and 
policymakers a more international 
and more inclusive perspective.

Every country’s role in a net-zero, 
climate resilient future is different. 
And by profiling some of the 
solutions and innovations that might 
work in the context of the Arabian 
Peninsula, this document aims to 
inspire action on climate change  
in other regions too.

QUESTIONS TO START THE CONVERSATION INCLUDE:

>  How can we ensure carbon-intensive sectors reach  
net-zero?

>  When should countries pursue the net-zero transition  
to maximise benefits, and minimise economic losses  
and conflict risks ?

>  What roles should major transport hubs and local-level 
transport networks each play a role in in delivering  
a global net-zero future? 

>  What balance should be found between urban  
and rural communities to achieve just and sustainable  
net-zero futures?

>  How can we ensure access to technology-based and 
nature-based solutions and the financial investments 
needed to support them are equitable within and  
between countries? 

Achieving these visions

21
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ABOUT
THIS PROJECT

What we did

These visions were created in three stages between  
April and August 2021:

>  An international collaboration of experts from the six 
regions, coordinated by the University of Cambridge, 
gathered existing research from around the world on 
science & innovation solutions which could support a 
global transition to a resilient, net-zero future, including 
information around their impact and wide-ranging 
benefits.

>  The findings of these experts were shared with groups 
of citizens, from each of the six regions, who were then 
asked to share their hopes and ideas for their own region 
in a resilient, net-zero world. These citizens came from a 
variety of groups and backgrounds, with representation 
from industry, youth groups, civil society, government 
and Indigenous populations. 

>  The science from the experts and the ideas and 
perspectives from the citizens were brought together  
to create these visions. 

 Acknowledgements

We would like to thank the in-country experts for  
the Arabian Peninsula and our workshop participants  
without whom this project would have been impossible.

Thank you all for your generosity, thoughtfulness,  
and enthusiasm.

The project was delivered by a consortium led by Deloitte, 
and including AECOM, the University of Cambridge, One 
Young World and Radley Yeldar.

This report is part of a set of visions 
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to explore what the future could look like 
in a climate-resilient, net-zero world. They 
highlight some of the innovations that could 
make this future a reality, and explore what 
science can tell us about the wide-ranging 
benefits of achieving this future.

The visions cover a series of cross-cutting 
themes and six regions: the Arabian 
Peninsula (specifically focused on the 
Kingdom of Saudi Arabia and the United 
Arab Emirates), Brazil, India, Jamaica, Kenya, 
and the UK. They were chosen to reflect the 
diversity of challenges and opportunities in 
building a sustainable future.
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