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About Earthna

Earthna Center for a Sustainable Future (Earthna) is a non-profit policy, research, and advocacy organization, established by Qatar
Foundation to promote and enable a coordinated approach to environmental, social, and economic sustainability and prosperity.

Earthna is a facilitator of sustainability efforts and action in Qatar and other hot and arid countries, focusing on sustainability frame-
works, circular economies, energy transition, climate change, biodiversity and ecosystems, cities and the built environment, and edu-
cation, ethics, and faith. By bringing together technical experts, academia, government and non-government organizations, businesses
and civil society, Earthna fosters collaboration, innovation, and positive change.

Using their home — Education City — as a testbed, Earthna develops and trials sustainable solutions and evidence-based policies for
Qatar and hot and arid regions. The organization is committed to combining modern thinking with traditional knowledge, contributing

to the well-being of society by creating a legacy of sustainability within a thriving natural environment.

For more information about Earthna and to stay updated on our latest initiatives, please visit www.earthna.qa
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EXECUTIVE
SUMMARY

The fight against climate change demands innovative,
technological, localized, and collaborative approaches to address
its far-reaching Impactions on the planet. As global temperatures
rise, the need for transformative solutions becomes ever more
urgent. The Qatar National Dialogue on Climate Change (QNDCC)
serves as an essential platform for addressing climate challenges
and fostering sustainable development. Co-hosted annually by
the Earthna Center for a Sustainable Future—a member of Qatar
Foundation—and the Ministry of Environment and Climate Change,
the conference brings together global and regional experts to
discuss innovative solutions and collaborative strategies. Insights
from the “Qatari and German Successes in Environmental
Sustainability” panel at QNDCC 2024 provide a strong foundation
for understanding how technological innovation and partnerships
can drive meaningful change, particularly in the context of loc

This white paper explores the critical role of technologies as a
catalyst for addressing climate challenges, focusing on Carbon
Capture and Storage (CCS), Artificial Intelligence (Al), Internet

of Things (loT), and smart grids. It highlights some of Qatar's
advancements, such as CCS deployment in the oil and gas sector
and smart metering initiatives through Kahramaa. It also examines
some of Germany's pioneering efforts in green hydrogen and
renewable energy storage.

Tailored solutions are pivotal in addressing climate challenges, as
they adapt global innovations to meet specific regional demands.
Initiatives like Solar Sister in Sub-Saharan Africa and district
cooling systems in Qatar exemplify the transformative potential
of localized approaches. These exemplary efforts highlight how
combining advanced technologies with community-focused
strategies can drive sustainability while delivering meaningful
socio-economic advantages.

Despite these advancements, challenges including financial
barriers, regulatory uncertainty, technical limitations, and
disparities between the Global North and South hinder the
widespread adoption of climate innovations. Addressing these
hurdles requires robust public-private partnerships, market-based
mechanisms, and strategic investments. Qatar’s leadership in
sustainability, exemplified by roadmaps like its National Vision
2030, positions it as a model for balancing economic growth with
environmental stewardship.

By advancing technological innovation, fostering localized climate
solutions, and promoting international collaborations, Qatar

can establish itself as a leader in addressing global climate
challenges. This paper highlights actionable recommendations

to accelerate these efforts, focusing on leveraging cutting-edge
technologies, strategic investments in R&D, and inclusive policies
to drive impactful, scalable, and sustainable climate solutions.

N
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SCOPE AND

METHODOLOGY

The scope of this paper covers the topics discussed by the
panelists in the Session “Qatari and German Successes in
Environmental Sustainability” on the first day of QNDCC 2024,
including Dr. Michael Ludden, Managing Director of Sutco
Recycling Technik GmbH; Mr. Hakan Ozdemir, CEQ of Siemens
Qatar and Siemens Smart Infrastructure in the Middle East;

Dr. Mohamed Al-Maslamani, Energy and Climate Expert; Mr.
René Seijger, Middle East Chairman at Roland Berger; and Eng.
Bodour Al Meer, Sustainability Executive Director at the Supreme
Committee for Delivery & Legacy.

In addition, supplementary research has been conducted to
substantiate the session’s key findings and produce optimally
relevant recommendations. The findings can be utilized to enhance
Qatar’s national climate change goals and develop relevant local
and regional climate change initiatives. The methodology followed
for data collection includes preliminary academic research,
on-site session note-taking, and post-session supplementary
research and benchmarking. Based on these detailed insights, this
white paper provides recommendations to support technological
innovations and strategies in climate change.
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TECHNOLOGY AS A
CATALYST FOR CLIMATE
CHANGE ACTION

Technology plays a pivotal role in driving the development of
innovative solutions to address the urgent challenges arising
from climate change. It acts as a catalyst for addressing the

crisis by enabling societies to go beyond incremental changes
and implement transformative strategies that directly target the
causes and consequences of global warming. Climate change is an
inherently complex and interconnected problem, marked by rising
global temperatures, environmental degradation, and increasing
socio-economic disruptions.! Traditional approaches alone are
insufficient to combat these challenges, and innovation provides
the tools and frameworks needed to deliver scalable, efficient, and
sustainable solutions.

The urgency for innovation is underscored by stark warnings
from the Intergovernmental Panel on Climate Change (IPCC),
which reports that global temperatures have risen by 1.1°C above
pre-industrial levels. Without decisive action, temperatures are
projected to rise by 1.5°C as early as the 2030s, intensifying
extreme weather events such as hurricanes, heatwaves, and
flooding.2 The economic and social consequences of these
phenomena are profound. For instance, in 2023, over 300 extreme
weather events resulted in global economic losses exceeding
$340 billion.® Figure 1 below shows the average GDP loss across
the globe, as a result of climate change with the most impacted
regions being in the global south.*

Figure 1: Economic Impacts of Climate Change

Average real GDP loss by 2050

| : Western

North Europe

America

! Jennifer Wall : MSFC, “What Is Climate Change?,” NASA (Brian Dunbar, May 13, 2015), http://www.nasa.gov/audience/
forstudents/k-4/stories/nasa-knows/what-is-climate-change-k4.html.

2"Climate Change Widespread, Rapid, and Intensifying — IPCC — IPCC," accessed October 26, 2021, https://www.ipcc.
ch/2021/08/09/ar6-wg1-20210809-pr/.

3Alice Hill, “The Age of Climate Disaster Is Here: Preparing for a Future of Extreme Weather," August 25, 2023, https://
www.foreignaffairs.com/world/age-climate-disaster-here-extreme-weather-alice-hill.

© AFP

Source: Economist Intelligence Unit

“"Climate Change: Latest Insights and Expert Analysis,” Economist Intelligence Unit, accessed December 25, 2024,
https://www.eiu.com/n/global-themes/climate-change-hub/.

5"Climate Tech Trends: Navigating the Future of Environmental Innovation | Vaayu,” accessed December 26, 2024,
https://www.vaayu.tech/insights/climate-tech-trends, https://www.vaayu.tech/insights/climate-tech-trends.
¢"Carbon Capture, Utilisation and Storage - Energy System,” IEA, accessed December 25, 2024, https://www.iea.org/
energy-system/carbon-capture-utilisation-and-storage.
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Technological innovation addresses these challenges by enabling
the development and deployment of solutions and strategies
that not only mitigate greenhouse gas (GHG) emissions but also
enhance resilience and adaptation. Solutions such as Carbon
Capture and Storage (CCS), Artificial Intelligence (Al), smart grids,
hydrogen energy, and renewable energy systems exemplify how
innovation is reshaping industries, energy systems, and resource

CARBON AND CAPTURE STORAGET

One of the most promising innovations in the fight against climate
change is Carbon Capture and Storage (CCS). This groundbreaking
technology is designed to capture carbon dioxide (CO,) emissions
from industrial processes and energy production, preventing them
from being released into the atmosphere. The process of CCS
unfolds in three critical stages: capture, transport, and storage.

In the capture stage, CO, is separated from other gases produced
during industrial operations, such as in power plants, steel mills,
and cement factories.® This can be achieved through techniques
like pre-combustion capture, where CO, is removed before the fuel
is burned; post-combustion capture, extracts CO, from exhaust
gases after combustion; and oxy-fuel combustion, where fuel is

management.® These technologies offer the ability to tackle climate
change at its root while driving systemic transformations in how
societies operate. By fostering creativity and leveraging cutting-
edge advancements, technological innovations provide a pathway
to a sustainable future where economic growth and environmental
preservation are not mutually exclusive but inherently aligned.

burned in oxygen instead of air, producing a highly concentrated
stream of CO,.

Once captured, the CO, undergoes compression into a liquid-like
state in preparation for the transport stage, during which it is
moved to storage sites through pipelines, ships, or trucks.” The
final step, storage, involves injecting the CO,deep underground into
geological formations, such as depleted oil and gas reservoirs,
unmineable coal seams, or deep saline aquifers. These natural
formations are selected for their capacity to securely contain
CO,for thousands of years, ensuring that it does not re-enter the
atmosphere.

Figure 2: Carbon and Capture Storaget

UNDERGROUND
STORAGE

TRANSPORTATION

BY PIPELINES

INJECTION

7“Carbon Capture, Utilisation and Storage - Energy System.”

8“German Cabinet Approves Plans to Allow Carbon Transport and Storage,” Reuters, May 29, 2024, sec. Carbon
Markets, https://www.reuters.com/markets/carbon/german-cabinet-approves-plans-allow-carbon-transport-
storage-2024-05-29/.

?Vijo Varkey Theeyattuparampil et al., "Carbon Capture and Storage: State of Play, Challenges and Opportunities for the

CAPTURE

A . Al

=
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5

GCC Countries,” International Journal of Energy Sector Management 7, no. 2 (2013): 223-42, http://dx.doi.org.proxy.
library.georgetown.edu/10.1108/1JESM-04-2013-0010.

°The Peninsula Newspaper, “GCC Investing Big in Infrastructure for Carbon Capture Technologies,” April 15,

2024, https://thepeninsulagatar.com/article/15/04/2024/gcc-investing-big-in-infrastructure-for-carbon-capture-
technologies.
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CCS holds immense potential in mitigating climate change,
particularly in industries that are difficult to decarbonize, such
as steel, cement, and petrochemicals. Germany, for instance,
has integrated advanced nanotechnology into its CCS systems,
significantly enhancing the efficiency of carbon capture while
reducing operational costs.? By leveraging nanomaterials

that improve COE absorption rates, Germany has set a global
benchmark for zero-emission technologies.” Similarly, Qatar
has positioned itself as a leader in CCS deployment within its
oil and gas sector, focusing on reducing methane emissions
and optimizing carbon sequestration. Through the use of Al-
driven monitoring systems, Qatar ensures precise tracking and
management of COEl capture and storage, aligning these efforts
with its national sustainability goals. Qatar has committed to a
25% reduction in GHG emissions by 2030, with CCS playing a
pivotal role in achieving this target.'

As Dr. Muslamani emphasized during the “Qatari and German
Successes in Environmental Sustainability” panel, "gas capturing
and storage, alongside innovations in reducing flaring, exemplify

ARTIFICIAL INTELLIGENCE

Artificial Intelligence (Al) is emerging as a transformative force in
combating climate change by leveraging its capabilities to process
vast datasets, generate predictive models, and optimize resource
use. Al's ability to identify patterns and forecast outcomes

has revolutionized various climate mitigation and adaptation
strategies, from enhancing disaster preparedness to optimizing
energy efficiency across industries.’

"' Qatari and German Successes in Environmental Sustainability GQNDCC, 2024.

2“Carbon Capture, Utilisation and Storage - Energy System.”

3“9 Ways Al Is Helping Tackle Climate Change,” World Economic Forum, February 12, 2024, https://www.weforum.org/
stories/2024/02/ai-combat-climate-change/.

“Ibid

" Ibid

how Qatar is leveraging CCS to achieve its ambitious sustainability
targets while balancing economic growth”."" The success of

CCS in Germany and Qatar demonstrates how technological
advancements, combined with strategic policy frameworks,

can address the challenges of climate change while supporting
economic development. By tackling emissions at their source and
providing a scalable solution for long-term storage, CCS offers a
powerful tool for countries to bridge the gap between industrial
activity and environmental sustainability.

CCS technology reduces industrial carbon emissions while
supporting economic growth. Its ability to capture, transport,
and securely store CO, emissions addresses the dual challenges
of climate change mitigation and industrial sustainability.”? The
successful implementation of CCS technologies in Germany

and Qatar highlights its scalability and effectiveness in hard-
to-decarbonize industries. As more nations adopt CCS, this
technology will play a vital role in bridging the gap between
industrial activity and environmental preservation.

One of Al's most impactful contributions is in climate risk
assessment and disaster preparedness. In the United States,
Al-driven systems are being used to forecast extreme weather
events with unprecedented accuracy. By analyzing historical
climate data alongside real-time information, Al can predict
hurricanes, heatwaves, and floods, giving communities vital time
to prepare.’ This enables the design of adaptive infrastructure,

¢ “Reduce Your Building's GHG Emissions & Energy Costs with Al for HVAC,” accessed December 26, 2024, https://
brainboxai.com/en/solutions/building-decarbonization/reduce.

”Nguyenthanh Son, Cheng-Ru Chen, and Chien-Hui Syu, “Towards Artificial Intelligence Applications in Precision and
Sustainable Agriculture,” Agronomy 14, no. 2 (February 2024): 239, https://doi.org/10.3390/agronomy14020239.
'®"Al Technology Is Revolutionizing Climate Change Mitigation | Appen,” accessed December 26, 2024, https://www.
appen.com/blog/how-ai-technology-is-revolutionizing-climate-change-mitigation?
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such as flood-resistant urban systems, which enhances resilience
and minimizes economic and human losses. Similarly, Al-powered
early warning systems in developing nations are helping mitigate
the impacts of natural disasters on vulnerable populations.’®

In urban energy management, countries like Switzerland are
harnessing Al to optimize energy consumption and reduce waste.
Al-driven analytics, integrated with smart grid technologies, enable
real-time adjustments to energy distribution, ensuring renewable
energy sources like solar and wind are efficiently utilized. This
integration not only minimizes energy loss but also supports
Switzerland's ambitious goal of achieving net-zero emissions by
2050. Similar advancements are being adopted in cities worldwide,
where Al-enabled platforms monitor building energy usage,
optimize heating and ventilation systems, and reduce unnecessary
electricity consumption, contributing to significant carbon footprint
reductions.™

Precision agriculture is a transformative application of Al, offering
farmers real-time insights to optimize agricultural practices and
enhance sustainability. By analyzing soil health, weather patterns,
and crop performance, Al-powered tools provide actionable
recommendations on irrigation scheduling, fertilizer application,
and pest management. ' These data-driven strategies significantly
reduce water consumption and chemical usage, mitigating
environmental harm while boosting yields. For example, in India,
Al systems have been utilized to monitor crop diseases, providing
precise interventions tailored to local conditions. This not only
supports farmers in adapting to the challenges of climate change
but also strengthens food security by improving resilience against
unpredictable weather patterns and pests. Global adoption of
such technologies holds immense potential for addressing the
twin challenges of feeding a growing population and safeguarding
natural resources.

Al's role in reducing industrial emissions is also noteworthy. By
optimizing manufacturing processes, Al can identify inefficiencies,
suggest sustainable alternatives, and even monitor carbon
emissions in real-time. For example, in steel and cement
industries—major sources of greenhouse gases—Al-driven
automation and predictive maintenance are cutting down energy
consumption and reducing waste.'®

In renewable energy systems, Al is driving efficiencies through
predictive analytics that forecast energy demand and optimize the
operation of wind turbines, solar panels, and hydropower plants.
Google's Al-powered data centers exemplify this approach, where
energy efficiency has been improved by 15%, significantly lowering
their carbon footprint. Furthermore, Al-enabled energy storage
systems are enhancing grid reliability by balancing supply and
demand, ensuring stable integration of intermittent renewable
energy sources."

Al has emerged as a cornerstone of climate innovation, offering
diverse applications in energy optimization, disaster preparedness,
precision agriculture, and emissions monitoring. Its ability to
process vast datasets and drive efficiency across various sectors
highlights its transformative potential. While challenges such as

"“Sustainable Innovation & Technology - Google Sustainability,” Sustainability, accessed December 26, 2024, https://
sustainability.google/.

2Tehseen Mazhar et al., “Analysis of Challenges and Solutions of loT in Smart Grids Using Al and Machine Learning
Techniques: A Review,” Electronics 12, no. 1 (January 2023): 242, https://doi.org/10.3390/electronics12010242.

2'Mou Mahmood et al., “Impacts of Digitalization on Smart Grids, Renewable Energy, and Demand Response: An
Updated Review of Current Applications,” Energy Conversion and Management: X 24 (October 1, 2024): 100790, https://

high costs and data privacy remain, targeted investments and
global collaboration can unlock Al's full potential in advancing
sustainable practices and fostering climate resilience.

I0T AND SMART GRIDS

Digital technologies, particularly the Internet of Things (IoT) and
smart grids, are revolutionizing the way energy is managed,
creating pathways for reducing GHG emissions and enhancing
resource efficiency.?’ These technologies enable real-time
monitoring, data-driven optimization, and the seamless integration
of renewable energy sources, addressing critical challenges in

the global transition toward a more sustainable energy future. By
facilitating intelligent decision-making and reducing inefficiencies,
loT and smart grids play a pivotal role in combating climate
change and modernizing urban infrastructure.

loT-enabled devices, such as smart meters, provide households,
businesses, and utilities with detailed, real-time information

on energy consumption patterns. This transparency empowers
users to optimize their energy use, reduce waste, and minimize
costs. At a systemic level, loT facilitates demand-response
mechanisms, where utilities adjust energy distribution in response
to consumption peaks, ensuring grid stability and reliability. For
example, in Switzerland, loT technologies have been deployed

to balance energy loads across urban centers, reducing peak
demand and enhancing the resilience of electricity grids.

Smart grids, which integrate loT devices with Al-driven analytics,
take these capabilities a step further. By enabling two-way
communication between energy producers and consumers,
smart grids optimize energy flow, accommodate the variability of

renewable sources like wind and solar, and prevent grid overloads.

These advanced networks support the integration of decentralized
energy systems, such as rooftop solar panels and battery storage
units, ensuring that renewable energy is efficiently harnessed and
distributed. In Germany, smart grid innovations have led to a 20%
reduction in grid inefficiencies, showcasing the potential of these
technologies to decarbonize energy systems while maintaining
grid stability.”! Smart grids, which integrate loT devices with
Al-driven analytics, take these capabilities a step further. By
enabling two-way communication between energy producers and
consumers, smart grids optimize energy flow, accommodate the
variability of renewable sources like wind and solar, and prevent
grid overloads.?? These advanced networks support the integration
of decentralized energy systems, such as rooftop solar panels and
battery storage units, ensuring that renewable energy is efficiently
harnessed and distributed. In Germany, smart grid innovations
have led to a 20% reduction in grid inefficiencies, showcasing the
potential of these technologies to decarbonize energy systems
while maintaining grid stability.?

In the Middle East, Qatar demonstrates how smart grids can be
tailored to address regional challenges, such as high energy
demands and extreme temperatures. Through Kahramaa's smart
metering program, Qatar has installed over 800,000 loT-enabled
meters that provide consumers with actionable insights into their

doi.org/10.1016/j.ecmx.2024.100790.

??Mahmood et al.

#Mahmood et al.

2t Syook Qatar Team, “Driving Change: The State of loT in Qatar,” Syook Qatar, November 6, 2024, https://www.syook
qa/post/driving-change-the-state-of-iot-in-gatar.

25*'Smart City with Soul’ unveiled at Msheireb,” Gulf-Times, December 22, 2020, https://gulf-times.com/story/680894.

1"
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energy and water usage. ** These devices not only encourage
energy-saving behaviors but also allow utilities to optimize

energy distribution, reduce losses, and ensure grid reliability. An
exemplary initiative in Qatar that integrates loT technologies for
sustainability and efficiency is Msheireb Downtown Doha, hailed
as the world's first sustainable downtown regeneration project.?
Msheireb Smart City incorporates cutting-edge loT systems to
monitor and manage energy and water consumption across its
infrastructure.?® Smart meters, sensors, and building management

Figure 3: Msherieb Smart City

systems allow for real-time data collection and analysis, enabling
optimal resource utilization and minimizing waste. The project’s
advanced energy management systems are integrated with
renewable energy sources, such as solar panels, further reducing
its carbon footprint. Additionally, loT sensors across the city
monitor traffic flow, waste management, and air quality, ensuring
the urban environment is both efficient and sustainable. Such
advancements highlight how loT-driven solutions are central to
achieving the goals of sustainable urban development, particularly
in regions facing unique environmental constraints.?”

Globally, loT and smart grids are key components of the shift
toward smart cities—urban centers designed to optimize resource
use and minimize environmental impact.?® Smart city initiatives
integrate these technologies with other innovations, such as
electric vehicle infrastructure, smart water management systems,
and Al-driven urban planning. A prime example is Msheireb
Downtown Doha, an ambitious urban regeneration project

that leverages smart city technologies to create a sustainable,
interconnected urban environment. The development incorporates

26*'Smart City with Soul’ unveiled at Msheireb.”

?’Team, “Driving Change.

28Mukilan Poyyamozhi et al., “loT—A Promising Solution to Energy Management in Smart Buildings: A Systematic
Review, Applications, Barriers, and Future Scope,” Buildings 14, no. 11 (November 2024): 3446, https://doi.
0rg/10.3390/buildings14113446.

?The Peninsula Qatar, “Msheireb Downtown Doha: Pioneering a New Era of Urban Living,” October 20, 2024, https://
thepeninsulaqatar.com/article/20/10/2024/msheire doha-pioneering: -a-of-urban-living

over 650,000 Internet of Things (loT) devices connected by 450
kilometers of underground fiber optic networks, enabling efficient
management of city services. Additionally, it features underground
parking facilities, a network of service alleys to remove service
vehicles from streets, and over 6,400 rooftop solar panels
contributing to onsite energy generation.”” These innovations
position Msheireb Downtown Doha as a global model for
sustainability-focused urban development. loT-enabled sensors
in buildings and transportation systems can reduce energy
consumption and emissions by dynamically adjusting operations
based on real-time data. Additionally, digital twin technology—a
virtual replica of physical systems—can simulate and optimize
city-wide resource use, further enhancing sustainability.

These developments underscore the transformative potential of
loT and smart grid technologies in addressing the dual challenges
of climate change and urbanization. By enabling efficient resource
management, supporting renewable energy adoption, and
fostering resilience, these innovations lay the foundation for a
future where economic growth and environmental sustainability
coexist. As countries and cities worldwide continue to invest

in digital infrastructure, loT and smart grids will remain at the
forefront of global efforts to achieve a cleaner, smarter, and more
resilient energy future.

DIGITAL TWIN TECHNOLOGY

Another critical area of technological innovation is the use of
digital twin technology, which creates virtual replicas of physical
systems to predict and optimize their performance. In renewable
energy projects, digital twins have been used to simulate wind
farm operations, improving turbine efficiency and reducing down-
time. This technology has also been applied to urban planning in
cities like Zurich, where it helps design energy-efficient buildings
and transport systems that align with climate targets. By modeling
various scenarios, digital twins allow policymakers and business-
es to make data-driven decisions that balance economic growth
with environmental sustainability.*°

Smart building technologies, which integrate IoT, Al, and energy
management systems, are becoming central to reducing urban
carbon footprints. Buildings account for nearly 40% of global
energy consumption and 30% of energy-related carbon emissions.
By adopting smart technologies, cities can significantly cut these
figures.®' For example, energy management systems in New York
have reduced building energy consumption by 25%, while smart
thermostats in Germany have optimized heating and cooling
systems to lower emissions. Innovations such as dynamic glass,
which adjusts its tint based on sunlight intensity, further enhance
energy efficiency in urban environments.®

Despite these advancements, the path to widespread adoption of
climate innovations is not without challenges. High upfront costs,
lack of infrastructure, and resistance to change are significant
barriers that must be addressed. Public awareness campaigns
and education initiatives are critical in building societal support
for these technologies. Governments also play a pivotal role by

30"100% Clean Electricity by 2035 Study,” accessed December 26, 2024, https://www.nrel.gov/analysis/100-percent-
clean-electricity-by-2035-study.html.

31United Nations Environment Programme, 2023 Global Status Report for Buildings and Construction: Beyond
Foundations - Mainstreaming Sustainable Solutions to Cut Emissions from the Buildings Sector (United Nations
Environment Programme, 2024), https://doi.org/10.59117/20.500.11822/45095.

32United Nations Environment Programme

33GCC Business Watch, “Saudi Arabia Sets Global Pace in Green Hydrogen Production as NEOM Advances Vision 2030
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enacting supportive policies, such as subsidies for renewable
energy projects and incentives for research and development.
International collaboration, as seen in agreements like the
Paris Accord, underscores the importance of collective action in
overcoming these hurdles.

These advancements demonstrate the pivotal role of innovation in
catalyzing systemic change in the fight against climate change. By
fostering the development of cutting-edge technologies, nations
can mitigate climate impacts, enhance adaptive capacity, and
accelerate the transition towards a more sustainable future.. To
conclude, international collaboration, robust policy frameworks,
and sustained investment in research and development are
essential to scaling these solutions globally.

HYDROGEN TECHNOLOGY

Hydrogen technology is emerging as a cornerstone of the global
energy transition. Germany has taken the lead in developing
hydrogen infrastructure, focusing on green hydrogen production
through renewable energy sources. This clean energy solution

is transforming heavy industries and transportation networks,
with Berlin's hydrogen-powered public transit system serving as
a model for sustainable urban mobility. In Qatar, collaborations
with international firms have advanced the adoption of low-carbon
hydrogen technologies, contributing to energy diversification and
the growth of the global hydrogen economy. One notable initiative
in the region is Saudi Arabia’s plan to integrate green hydrogen
into powering data centers, a growing energy-intensive sector.

By using green hydrogen, these data centers can operate with
near-zero emissions, aligning with global sustainability goals while
ensuring the reliability and scalability of digital infrastructure.

This move highlights the country’s ambition to lead in both the
renewable energy sector and the digital transformation space. It
also positions Saudi Arabia as a key player in the global hydrogen
economy, fostering partnerships and innovation in clean energy
technologies. These efforts demonstrate how hydrogen can serve
as a versatile energy carrier, offering solutions for sectors that are
difficult to electrify, such as aviation and shipping.

Hydrogen technology offers a versatile and clean energy
alternative for sectors that are difficult to electrify, such as heavy
industry and transportation. One notable initiative in the region
is Saudi Arabia's NEOM Green Hydrogen Project, a joint venture
between ACWA Power, NEOM, and Air Products. This project
aims to produce up to 650 tonnes of green hydrogen daily using
renewable energy from extensive solar and wind farms. While
specific plans to power data centers with green hydrogen in
Saudi Arabia have not been detailed, the country’s significant
investments in green hydrogen infrastructure position it well to
support energy-intensive sectors, including data centers, with
sustainable energy solutions in the future. 3 By scaling hydrogen
production and adoption, nations can diversify energy sources,
reduce emissions, and achieve a more sustainable and resilient
energy landscape.

Goals,” accessed January 14, 2025, https://gccbusinesswatch.com/news/saudi-arabia-sets-global-pace-in-green-
hydrogen-production-as-neom-advances-vision-2030-goals.

RENEWABLE ENERGY

Renewable energy remains a critical domain for climate
innovation. The United States has made remarkable progress

in solar and wind technologies, including the development

of perovskite solar cells and offshore wind farms. These
advancements have dramatically increased renewable energy
output while lowering costs, supporting the country’s goal of
achieving a 100% clean electricity grid by 2035.3* Germany, a
global leader in renewable energy, has prioritized advanced
energy storage solutions. By developing batteries capable of
storing renewable energy for extended periods, Germany ensures
grid stability and reliability even during low wind or sunlight,
overcoming one of the most significant barriers to renewable
energy adoption.’® Moreover, innovative pumped hydro storage
projects in Switzerland are providing additional capacity to store
surplus energy from renewable sources, enabling their consistent
availability. The GCC leverages its abundant sunlight and vast
desert landscapes to expand large-scale solar energy projects,
making the region a global leader in renewable energy potential.
To address energy intermittency, the GCC is investing in advanced
storage technologies, including Battery Energy Storage Systems
(BESS), Long-Duration Energy Storage (LDES), and evaluating
Pumped Hydro Storage (PHS). These efforts enhance grid
stability, enable consistent energy supply, and support economic
diversification, aligning with global sustainability goals.

The convergence of loT and Al has also enabled smarter water
management systems, particularly in regions facing water
scarcity. loT sensors can monitor water usage in real time,
identifying leaks and inefficiencies to prevent wastage.

The GCC region has demonstrated remarkable progress in
renewable energy initiatives, with solar power leading the way.
Qatar’s Al-Kharsaah Solar Project, an 800 MW solar power plant,
exemplifies the country’'s commitment to achieving its goal of 4
GW renewable energy capacity by 2030. Saudi Arabia’s Sudair
Solar Power Plant, with a capacity of 1.5 GW, and the UAE's
Mohammed bin Rashid Al Maktoum Solar Park, the largest single-
site solar project globally, underscore the region’s dedication to
diversifying energy resources and reducing reliance on fossil fuels.

Beyond solar energy, the convergence of loT and Al technologies
has enabled smarter resource management, particularly in
regions facing environmental constraints. Qatar has leveraged
such technologies to optimize its desalination plants, reducing
energy consumption by 15% while increasing water output to
meet rising demand. These solutions not only conserve essential
resources but also reduce the environmental footprint of water
infrastructure.’” Additionally, digital twin technology is being
utilized to model water distribution networks, allowing for
predictive maintenance and efficient allocation of resources.®

37 Julien Arnaud, “Harnessing Al, Machine Learning, and Digital Twins for Sustainable Water Management,” Schneider
Electric Blog, September 24, 2024, https://blog.se.com/digital-transformation/2024/09/24/leveraging-ai-for-
. N /.

34Collins N. Nwagu et al., “Integrating Solar and Wind Energy into the Electricity Grid for Improved Power A
Unconventional Resources 5 (January 1, 2025): 100129, https://doi.org/10.1016/j.uncres.2024.100129.
35Mahmood et al., “Impacts of Digitalization on Smart Grids, Renewable Energy, and Demand Response.”

3 https://saudimarketresearchconsulting.com/the-race-to-achieve-sun-power-emerging-trends-in-the-gcc-solar-
energy /?utm_source=ck .com
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IMPORTANCE OF LOCALIZING
TECHNOLOGICAL SOLUTIONS
FOR CLIMATE CHANGE

MITIGATION

Localized technology solutions offer a transformative approach to
addressing climate change by tailoring technological innovations
to specific regional contexts. These community-driven, context-
specific solutions align with the unique environmental, social, and
economic challenges of different regions, combining indigenous
knowledge with modern advancements for sustainable impact. As
emphasized by the panelist Mr. Hakan Ozdemir, CEO of Siemens
Qatar, the key to maximizing the potential of technology lies in
localizing it to meet the specific needs of each country, enabling
sustainability and advancing carbon neutrality strategies.

Global climate technologies, while advanced, often fail to address
the diverse needs of target regions. Localization bridges this gap

¥ United Nations Framework Convention on Climate Change, “Solar Sister,” UNFCCC, accessed December 26, 2024,
https://unfccc.int/climate-action/momentum-for-change/lighthouse-activities/solar-sister.

“01bid

“1lbid

“2“District Cooling to Cut Qatar’s Carbon Emissions | The Peninsula Qatar,” accessed December 27, 2024, https://
thepeninsulagatar.com/article/10/08/2021/District-cooling-to-cut-Qatar%E2%80%99s-carbon-emissions.
“3"Increased District Cooling Aiding Qatar’s Sustainability Drive,” The Peninsula Qatar, August 4, 2024, https://

by adapting technologies like solar power systems or irrigation
methods to local realities, ensuring practicality, efficiency, and
acceptance. By aligning solutions with local resources and cultural
practices, communities can optimize outcomes while fostering
ownership and long-term sustainability.

This section delves into the transformative potential of localized
innovation, examining its impact on diverse global challenges
and the strategies required to scale these solutions effectively.
By integrating advanced global technologies with localized
adaptations, the potential for meaningful, inclusive, and scalable
solutions grows exponentially, paving the way for a more
sustainable future.

thepeninsulagatar.com/article/04/08/2024/incr d-district-cooling-aiding-gatars-sust. -drive.

“Ibid

“Qatar National Dialogue for Climate Change (QNDCC) 2024. Panel Discussion Transcript. Remarks by Eng. Boudoor.
“FIFA, “Growing 16,000 Trees for 2022 Using Recycled Water,” FIFA News, accessed December 26, 2024, https://
inside.fifa.com/tournaments/mens/worldcup/qatar2022/news/growing-16-000-trees-for-2022-using-recycled-
water-2847448.

“7 lbid
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SECTOR-BASED CASE STUDIES

Energy: Solar Microgrids in Sub-Saharan Africa (Solar Sister)

Solar Sister exemplifies the transformative power of localized
clean energy solutions. Operating in Uganda, Rwanda, and South
Sudan, this social enterprise integrates women into the clean
energy value chain, equipping them to serve as clean energy
entrepreneurs. The organization’s innovative micro-consignment
model provides women with a “business-in-a-bag” startup kit,
including solar lanterns, mobile chargers, inventory, training, and
marketing support.

Since its founding in 2009, Solar Sister has trained 171 women
entrepreneurs, reaching over 31,000 individuals across Sub-
Saharan Africa. This approach addresses energy poverty while
empowering women economically and socially, making it a
replicable and scalable solution for other off-grid regions.®?

The environmental benefits are significant. Each solar lantern
sold replaces approximately 600 liters of kerosene and mitigates
1.5 tonnes of CO, emissions over its 10-year lifespan. Collectively,
Solar Sister entrepreneurs have already mitigated over 9,564
tonnes of CO,, with projections exceeding 10 million tonnes as
the initiative scales up. These interventions reduce reliance on
kerosene, improving local air quality and public health while
combating climate change.*

Economically, Solar Sister generates substantial savings for its
customers. A solar lantern costing USD 18 provides cumulative
savings of USD 163 over five years by displacing kerosene usage.
These savings increase disposable income for families, fostering
economic resilience.

“¢bid

“’Mariana Santos, Integrating Circular Economy Principles into Urban Planning: Case Studies and Implementation
Strategies (Master's thesis, Aalto University, 2023), https://aaltodoc.aalto.fi/server/api/core/bitstreams/8dd32da3-
e9c7-438c-9939-125fe9af4cée/content.
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Solar Sister’s success is rooted in its ability to integrate global
clean energy innovations with local realities. By leveraging
partnerships with organizations like the African Wildlife
Foundation and the Green Belt Movement, the initiative ensures
deep community engagement and alignment with broader
conservation goals. This case study underscores the power of
localized solutions to address energy poverty, mitigate climate
change, and empower marginalized communities.*’

Infrastructure and Urban Development: District Cooling in Qatar

District cooling (DC) in Qatar represents an exemplary localized
technology solution tailored to address the country’s specific
environmental and resource challenges. As one of the most
energy-efficient cooling systems, district cooling leverages treated
wastewater for cooling purposes, reducing reliance on potable
water and significantly decreasing energy consumption. This
localized approach aligns with Qatar’s sustainability agenda and
supports broader climate change mitigation efforts by adapting
advanced cooling technologies to meet the region’s unique needs.

Qatar’'s DC systems account for 19% of the nation’s total cooling
capacity, with a projected increase to 24% by 2030.> These
systems have been instrumental in reducing the environmental
footprint of cooling—one of the largest energy consumers in the
region. For example, DC systems save approximately 40% of
electricity compared to traditional cooling methods and reduce
GHG emissions proportionally.

2 Climate Policy Initiative, Global Landscape of Climate Finance 2024. Available at: https://www.climatepolicyinitiative.
org/publication/global-landscape-of-climate-finance-2024/

*Middle East Institute, The Great Financing Gap: The State of Climate Funding in MENA, accessed December 25, 2024,
https://www.mei.edu/publications/great-financing-gap-state-climate-funding-mena.

% “The Role of Public-Private Partnerships in Solar Growth in India,” TimesTech, accessed January 5, 2025, https://
timestech.in/the-role-of-public-private-partnerships-in-solar-growth-in-india/.
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In 2022 alone, DC systems in Qatar consumed 13.5 million cubic
meters of treated water, saving significant amounts of desalinated
water and natural gas used in electricity generation.*

The DC systems are implemented across major infrastructure
projects in Qatar, including Lusail City, The Pearl, and Hamad
International Airport. Additionally, during the FIFA World Cup 2022,
DC systems were utilized extensively in stadiums such as Al Bayt
Stadium, where a central cooling station with a capacity of 30,000
tonnes provided energy-efficient cooling to fan areas and the
playing field.*

As highlighted in the panel, “Qatari and German Successes

in Environmental Sustainability”, Engineer Bodour Al Meer,
addressed the pivotal role of DC systems during the FIFA World
Cup 2022. She emphasized that sustainability and legacy

were core considerations in the planning and execution of the
event.** Advanced cooling systems enabled the tournament'’s
infrastructure to achieve a 30% improvement in energy efficiency
and a 40% reduction in water use. Additionally, 80% of the
construction waste generated during stadium preparations was
recycled, and 16,000 trees were planted around stadiums to
create green spaces.*

DC systems at Al Bayt Stadium and other venues used treated
wastewater for cooling and irrigation, reducing potable water
usage by 98% and reinforcing Qatar’'s water security.” Engineer
Bodour Al Meer noted that these measures set a global
benchmark for sustainable practices in mega-events, showcasing
how localized cooling solutions can balance environmental
objectives with large-scale operational demands.*

Qatar's district cooling initiatives exemplify the potential of
localized technologies to align global innovations with regional
needs. By addressing the high energy demand for cooling in

arid climates, Qatar has demonstrated how DC systems can
reduce environmental impact while supporting water and energy
conservation. These systems also underline the importance of
integrating sustainability into infrastructure projects, creating
long-term value for both local and global stakeholders.

The lessons from Qatar’'s DC systems extend beyond its borders,
offering scalable insights for other regions facing similar
challenges. From utilizing treated wastewater to enhancing energy
efficiency, Qatar's approach illustrates how localized solutions

can contribute to global sustainability goals. As Eng. Bodour aptly
stated, the FIFA World Cup 2022 served as a catalyst for adopting
these technologies, leaving a legacy of sustainable infrastructure
and practices for future mega-events worldwide.

Water Management: Solar-Powered Water Solutions in Kenya

Solar-powered water solutions in Kenya exemplify the
transformative potential of localized water management
technologies tailored to regional challenges. These innovative
systems address water scarcity, unreliable infrastructure, and the
high costs of access, offering a scalable model for sustainable
resource management. The solutions integrate advanced solar
pumping technology with local payment systems and community
engagement to ensure both accessibility and long-term impact.

% “TotalEnergies, EnBW Win in $3.2 Billion Offshore Wind Site Auction,” Reuters, June 21, 2024, https://www.reuters.
com/business/energy/totalenergies-enbw-win-32-billion-offshore-wind-site-auction-2024-06-21/.

7“Qatar Targets 4 GW of R les by 2030,” R bles Now, d January 5, 2025, https://renewablesnow.
com/news/qatar-targets-4-gw-of-renewables-by-2030-856603/.

8 “Strategic Interests Galvanise Gulf's Renewables Spending,” Financial Times, accessed January 5, 2025, https://
www.ft.com/content/275ad801-0862-4123-8028-158ec18205f0.

% bid

Kenya's water sector faces significant challenges, including
over-reliance on groundwater and limited infrastructure in rural
and peri-urban areas. Solar-powered water ATMs, developed

by the Finnish company Solar Water Solutions, address these
issues effectively. These systems, deployed through the Public
Sector Investment Facility (PIF), harness renewable energy to
power water extraction and distribution. This innovation provides
a sustainable solution to improve access to clean water in
underserved regions. These ATMs provide communities with
affordable, reliable access to clean water, reducing dependency on
traditional diesel-powered pumps and mitigating GHG emissions.*’

The solar-powered water solutions utilize a combination of
cutting-edge technology and local integration strategies. Solar
panels provide energy to pumps that extract water from sources
such as aquifers or rainwater harvesting systems. The water

is then stored in elevated tanks, allowing it to be distributed
efficiently using gravity. Community members access the water
through automated kiosks, paying via Kenya's widely used mobile
payment platform, Mpesa. This integration of modern technology
with local payment methods ensures operational sustainability,
accessibility and community acceptance.®

The benefits of these systems extend across environmental,
economic, and social dimensions. By replacing diesel pumps,
solar-powered systems eliminate fuel consumption and reduce
carbon dioxide emissions. Additionally, the use of solar energy
minimizes operational costs, allowing water to be priced
affordably for low-income households. In 2022, these systems
saved an estimated 15,000 liters of diesel fuel, preventing
approximately 40 metric tons of CO, emissions in one year.”'

Economically, solar water ATMs create local jobs for maintenance
technicians and operators while improving water availability

for agriculture, livestock, and small businesses. The systems’
efficiency has enabled households to spend less on water,
redirecting savings toward education, health, and other
necessities. Socially, the accessibility and affordability of clean
water have improved health outcomes by reducing waterborne
diseases and providing consistent access to sanitation.

Capacity-building efforts and community participation have been
pivotal to the success of these projects. Local technicians receive
training to maintain and repair the systems, ensuring long-term
functionality. Community stakeholders are involved in the planning
and implementation phases, fostering a sense of ownership and
accountability.®

The scalability and replicability of these solutions make them a
model for other water-scarce regions worldwide. By leveraging
locally abundant renewable energy sources, adapting technologies
to community needs, and integrating innovative financing
mechanisms, Kenya demonstrates how localized water solutions
can simultaneously address climate change and socio-economic
disparities. The lessons from these systems underscore the
importance of aligning technological innovation with regional
realities, ensuring long-term sustainability and impact.

% ARPA-E, “About ARPA-E,” U.S. Department of Energy, accessed January 5, 2025, https://arpa-e.energy.gov/about.

¢ European Commission, “Horizon Europe: The EU Research and Ir ion Programme,” d January 5, 2025,
https://commission.europa.eu/funding-tenders/find-funding/eu-funding-programmes/horizon-europe_en.

€“UAE Launches $250 Billion ALTERRA Climate Fund to Drive Global Clean Energy Transition,” Finance Middle East,
accessed January 5, 2025, https://www.fi i com/financing/u; hes-250-billi lterra-climate-
fund-to-drive-global-clean-energy-transition.

#3"Saudi Power Procurement Company Signs Deals for Three Solar Projects,” Reuters, June 27, 2024, https://www.
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STRATEGIC APPROACHES
TO FINANCING CLIMATE
TECHNOLOGIES

Addressing climate change effectively requires financial
strategies that enable the development and deployment of
advanced technologies. Financing climate technologies serves
as a cornerstone in global efforts to reduce GHG emissions and
enhance resilience to environmental challenges. As the world
moves toward a low-carbon future, the gap between available
funding and required investments remains a pressing concern.

Global climate finance flows, estimated between 1.5-1.6 billion in
2023, fall short of the $4.3 trillion needed annually by 2030 to meet

PUBLIC-PRIVATE PARTNERSHIPS (PPPS)

Public-private partnerships represent a collaborative approach
that combines the expertise, resources, and risk-sharing
capabilities of the public and private sectors to address
complex challenges. In the realm of technological advancement,
particularly in climate technologies, PPPs have proven to be an
important mechanism for fostering innovation and accelerating
the deployment of cutting-edge solutions. These partnerships
bridge gaps in funding, expertise, and infrastructure, creating
synergies that drive progress in tackling climate change.

Globally, PPPs have facilitated significant advancements in
climate-related technologies. For example, in the renewable
energy sector, India’s National Solar Mission, launched in

2010, has leveraged PPP models to drive the development and
deployment of large-scale solar parks. The mission’s ambitious
target of achieving 100 GW of solar capacity by 2022 has
brought about substantial progress, with approximately 63.3 GW
installed as of 2023.% This growth has been enabled by private
investments complementing government initiatives, showcasing
the effectiveness of PPPs in technology transfer, capacity building,
and renewable energy development.

Similarly, in Germany, PPPs have played a pivotal role in offshore
wind energy projects. Recent examples include the successful

reuters.com/business/energy/saudi-power-procurement-company-signs-deals-three-solar-projects-2024-06-27.
s4“Climate Change and Environment Research Call (CCEC),” Qatar Research, Development, and Innovation Council,
accessed January 5, 2025, https://qrdi.org.qga/en-us/Scientific-Research/Climate-Change-and-Environment-Call-
[CCECS

%% State Street Global Advisors, 2024 Investment Trends Among Sovereign Wealth Funds (Boston: State Street Global
Advisors, 2024), https://www.ssga.com/library-content/assets/pdf/global/mas/2024/investment-trends-among-
sovereign-wealth-funds.pdf.

net-zero targets and limit global warming to 1.5°C.**Bridging this
gap is essential to ensuring that technologies such as renewable
energy systems, carbon capture, and sustainable infrastructure
can be implemented at scale. To achieve this, diverse funding
mechanisms are needed, combining public resources, private
sector participation, and international collaboration. This funding
shortfall is even more pronounced in developing regions, including
the Middle East and North Africa (MENA), where only 6 percent of
the required climate investment has been secured. %

auctioning of offshore wind sites in the North Sea in 2024, where
TotalEnergies and EnBW secured projects with capacities of 1.5
GW and 1.0 GW, respectively.® These large-scale endeavors align
public oversight with private sector innovation and operational
efficiency, setting benchmarks for the collaborative development
of renewable energy infrastructure.

Regionally, PPPs have driven significant progress in the Middle
East, where countries are leveraging partnerships to achieve their
renewable energy goals. In Qatar, the Al-Kharsaah Solar Project,
an 800 MW solar power plant, exemplifies the success of PPPs

in advancing clean energy infrastructure. This initiative supports
Qatar’'s ambition to achieve 4 GW of renewable energy capacity by
2030.%

Other regional examples include the Mohammed bin Rashid Al
Maktoum Solar Park in Dubai, one of the largest solar parks in the
world, developed through phased collaborations between public
entities and private sector partners.®® In Saudi Arabia, the Sudair
Solar Power Plant, with a capacity of 1.5 GW, highlights how PPPs
are central to diversifying the energy mix and reducing carbon
emissions as part of the country’s Vision 2030 goals.*’

¢ Imperial College London Business School, “How Sovereign Wealth Funds Can Help the Fight Against Climate Change,”

accessed December 27, 2024, https://www.imperial.ac.uk/busi hool/ib: ge/finance/h: eign-
wealth-funds-can-help-the-fight-against-climate-change/.

$"World Bank Blogs, “Sovereign Wealth Funds: A Catalyst for Climate Finance,” accessed December 27, 2024, https://
blogs.worldbank.org/en/psd/sovereign-wealth-funds-catalyst-climate-finance?

8" argest Sovereign Wealth Funds,” Investing in the Web, accessed December 26, 2024, https://investingintheweb.
com/blog/largest-sovereign-wealth-funds.
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GOVERNMENTS GRANTS AND
SUBSIDIES

Government grants and subsidies are essential mechanisms for
advancing climate technologies and fostering innovation. These
programs reduce financial risks, incentivizing private sector and
academic investment in research and development (R&D), and
accelerate the deployment of sustainable solutions.

Globally, governments have implemented various initiatives to
support climate-related technologies. In the United States, Office of
Energy Efficiency and Renewable Energy (EERE) and the Advanced
Research Projects Agency-Energy (ARPA-E) under the Department
of Energy, provide significant funding for advancements in
renewable energy, energy storage, and grid modernization. ®©
Similarly, the European Union’s Horizon Europe program allocates
substantial resources to projects that reduce GHG emissions and
foster climate-resilient technologies, promoting cross-border and
cross-sector collaboration.®!

Regionally, governments have also prioritized grants and subsidies
to advance climate technologies. The United Arab Emirates
launched the ALTERRA Climate Fund in 2024, a $30 billion initiative
designed to mobilize $250 billion in investments by 2030 to
support global clean energy transitions.®? Saudi Arabia, through

its Vision 2030 initiative, has heavily invested in renewable energy
projects. The Saudi Power Procurement Company recently signed
power purchase agreements worth 12.3 billion riyals ($3.28 billion)
for three solar photovoltaic projects with a combined capacity of
5.5 GW.e3

Qatar has similarly demonstrated its commitment to climate
technologies through various government grants and subsidies.
The Qatar National Research Fund (QNRF), operating under the
Qatar Research, Development, and Innovation Council (QRDI),
collaborates with the Ministry of Environment and Climate Change
to prioritize R&D in areas such as water resource management,
renewable energy, and carbon capture. Furthermore, Qatar’'s
National Environment and Climate Change Strategy outlines

over 35 initiatives to achieve the country’s goal of reducing GHG

#?“Qatar to Invest $1.3bn in Britain Climatetech,” Gulf Business, December 4, 2024, https://gulfbusiness.com/qgatar-
invest-1-3bn-in-britain-climatetech.t

70“Explainer: The Valley of Death and the Challenges of Scaling Climate Tech,” Yale Clean Energy Forum, March 28,
2022, https://cleanenergyforum.yale.edu/2022/03/28/explainer-the-valley-of-death-and-the-challenges-of-scaling-
climate-tech.

7“Investment for African Climate Tech Startups Increases but Challenges Remain,” Climate Insider, May 6, 2024,
https://climateinsider.com/2024/05/06/investment-for-african-climate-tech-startups-increases-but-challenges-
remain.

emissions by 25% by 2030. These initiatives include grants to
support renewable energy projects and subsidies for adopting
clean technologies.®*

SOVEREIGN WEALTH FUNDS AS
FINANCIERS FOR CLIMATE
INNOVATION

Sovereign wealth funds (SWFs) are uniquely positioned to drive
climate innovation due to their long-term investment horizons
and substantial financial resources. Globally, SWFs manage
approximately $15 trillion in assets, with an increasing share
directed toward sustainable projects.®®

Globally, the Norway Government Pension Fund Global, one of

the world's largest SWFs, has been at the forefront of integrating
climate considerations into its investment strategy. The fund

has divested from companies with unsustainable environmental
practices and increased investments in renewable energy projects,
aligning its portfolio with global climate goals. ®® Similarly, the
Ireland Strategic Investment Fund (ISIF) has taken significant
steps toward sustainable investing. In 2018, the Irish Parliament
passed legislation requiring ISIF to divest from fossil fuel
investments, making Ireland the first country to commit to such a
comprehensive divestment strategy. This move reflects a growing
recognition of the financial risks associated with fossil fuels and
the opportunities presented by sustainable investments.®’

Regionally, the Qatar Investment Authority (QIA), one of the largest
SWFs globally, holds a portfolio valued at approximately $510
billion. ®® In 2021, QIA committed $1 billion to green technologies in
the United Kingdom, highlighting its proactive approach to climate
action. ¢ Building on this momentum, QIA could allocate a portion
of its portfolio to domestic climate initiatives, such as renewable
energy development, sustainable agriculture, and circular
economy projects. Targeted investments in these areas would

not only advance Qatar’s environmental goals but also create
economic opportunities and enhance resilience against climate-
related risks.

72"Equator Secures $40M in Commitments for Fund Targeting Climate Tech Startups in Africa,” TechCrunch, April 5,
2023, https://techcrunch.com/2023/04/05/equator-secures-40m-in-commitments-for-fund-targeting-climate-tech-
startups-in-africa/.

73World Bank, Climate Technology Program: Designing an Innovative Finance \ ism for Climate T y
Startups (Washington, D.C.: World Bank, 2017), https://documents1.worldbank.org/curated/en/381371506073998670/

pdf/119909-BRI-climate-technology-program-in-brief-7-designing-an-innovative-financ.pdf.
7*International Institute for Sustainable Development, Impact of Fossil Fuel Subsidies on Renewable Electricity
Generation (Winnipeg, Manitoba: II1SD, 2017), https://www.iisd.org/system/files/publications/impact-fossil-fuel-
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CHALLENGES IN CLIMATE
TECHNOLOGY INNOVATION

The pathway to meaningful climate innovation is fraught with
challenges that hinder the development, scaling, and adoption

of critical technologies. While the urgency of addressing climate
change has driven significant investment and research, structural,
financial, regulatory, and societal barriers persist. These obstacles,
compounded by the varying capacities of the Global North and
South, create a fragmented landscape that complicates efforts to
achieve global climate goals.

FINANCIAL BARRIERS

One of the most significant challenges in climate innovation lies

in the financial barriers. Developing and scaling new technologies
require substantial initial investments, often perceived as high-risk
by both public and private investors. Early-stage climate ventures,
particularly those offering physical products rather than digital
solutions, face what is often referred to as the “valley of death”.”®
This phase represents a funding gap were securing the capital to
transition from prototype to scalable production proves difficult
due to the high upfront costs and uncertain profitability.

This disparity is particularly evident in regions such as Sub-
Saharan Africa, where, despite immense opportunities in the
climate-tech space, access to venture capital remains limited.”!
Many startups in the region face challenges in scaling asset-
heavy climate tech businesses due to the substantial capital
requirements and extended timelines to profitability, deterring
investors accustomed to rapid returns from digital-focused
ventures. While there are positive developments, such as Equator,
a climate-tech venture capital firm that recently secured $40
million for its dedicated climate tech fund, and Proparco, the
private sector financing arm of the French Development Agency
(AFD), which made a $5 million investment through FISEA+ 72,
these initiatives highlight the early steps towards addressing
the funding gap rather than fully bridging it. Such examples
underscore the urgent need for targeted interventions to enable
these ventures to thrive and contribute to global sustainability
efforts.

In addition, financing challenges are more pronounced in
regions where personal assets and government-funded start-up
programs are limited. Access to seed funding, venture capital,
and concessional financing is often restricted, further impeding
innovation. These financial constraints are compounded by long
payback periods for climate technologies, which discourage

subsidies-renewable-electricity-generation.pdf.

75“Global Shift to Renewables Slowed in 2023, Policy Group Says,” Reuters, May 30, 2024, https://www.reuters.com/
inability/cli gy/global-shift-rer L d-2023-policy-group-says-2024-05-30/.

76Boston Consulting Group, How Al Can Help Combat Climate Change, December 2022, https://www.bcg.com/

publications/2022/how-ai-can-help-climate-change.

7TUNEP Copenhagen Climate Centre, Overcoming Barriers to the Transfer and Diffusion of Climate Technologies:

Second Edition (UNEP, 2023), https://tech-action.unepccc.org/publications/overcoming-barriers-to-the-transfer-and-

diffusi f-climate-technologi d-edition/.

investors who prioritize quick returns. Blended finance
mechanisms, such as public-private partnerships and risk-sharing
instruments, have shown promise but remain underutilized,
particularly in low-income countries.”®

REGULATORY AND POLICY HURDLES

Inconsistent and unclear regulatory environments create
uncertainty for innovators and investors alike. Rapidly evolving
policies, conflicting incentives, and the absence of standardized
regulations and metrics make it difficult for climate innovators
to navigate legal frameworks effectively. For instance, fossil fuel
subsidies in many regions undermine the competitiveness of
renewable energy technologies, while insufficient carbon pricing
fails to incentivize low-carbon solutions. 7

Policy uncertainty is particularly detrimental during the
deployment phase of climate innovation, where large-scale
investments in infrastructure and manufacturing capacity are
required. Entrepreneurs and financiers face significant risks from
changes in tariffs, licensing delays, and policy reversals, which can
render previously viable projects unprofitable.”

TECHNICAL AND OPERATIONAL
BARRIERS

Scaling climate technologies often presents formidable technical
and operational challenges. Many innovations depend on complex
systems that require advanced infrastructure, robust supply
chains, and skilled labor—resources that are often scarce in
developing countries.” For example, the deployment of renewable
energy systems in remote regions may be hindered by inadequate
grid infrastructure or logistical constraints. Similarly, the adoption
of precision agriculture technologies necessitates a level of
technical know-how that may not be readily available in rural
areas.”’

These barriers are exacerbated by limited access to data, weak
intellectual property protections, and insufficient public-private
collaboration. The lack of a well-developed innovation ecosystem—
including accelerators, incubators, and research institutions—
further stymies progress, particularly in regions with nascent
entrepreneurial landscapes.

78 Rachita Mishra and Pradeep Kumar, “Sustainable Urban Development: Assessing the Role of Smart Cities,” in Future
Cities and Environmental Sustainability: Challenges and Prospects, ed. P. Singh and J. R. Ahuja (Springer, 2024),
295-315, https://link.springer.com/chapter/10.1007/978-3-031-46282-5_13.

7?Wei Zhang and Ling Cheng, “Al-Driven Solutions in Renewable Energy Systems,” in Artificial Intelligence in
Renewable Energy Systems: Advances and Applications, ed. L. Zhao and Q. Liu (Springer, 2023), 1157-1178, https://
link.springer.com/chapter/10.1007/978-3-031-06825-6_172.

8 United Nations Development Programme, Innovative Approaches to Climate Financing: Lessons from the Field
(UNDP, 2023), https://content-ext.undp.org/aplaws_assets/2512314/2512314.pdf.

19



20

( N
@ TECHNOLOGICAL PATHWAYS TO SUCCESSFUL CLIMATE SOLUTIONS

MARKET AND ADOPTION HURDLES

Even when technologies are successfully developed, market
readiness and consumer acceptance can impede their adoption.
Climate technologies often compete in commodity markets, such
as energy and water, where their environmental benefits are not
adequately priced. This underpricing diminishes the perceived
value of innovations, affecting their growth and return potential.”®

In addition, societal resistance to change—driven by entrenched
norms, values, and economic interests—can slow the uptake of
new solutions. For instance, transitioning from carbon-intensive to
renewable energy systems requires not only technical feasibility
but also public trust and cultural acceptance. Historical examples,
such as the widespread adoption of automobiles, illustrate how
overcoming such barriers necessitates a combination of cost
reduction, infrastructure development, and vision-setting by
policymakers and industry leaders.”

DISPARITIES BETWEEN GLOBAL
NORTH AND GLOBAL SOUTH

The capacity to innovate and adopt climate technologies varies
significantly between the Global North and South. While advanced
economies benefit from mature innovation ecosystems, robust

financial markets, and extensive government support, developing
nations face more pronounced challenges.®’ Limited awareness
of climate risks, inadequate infrastructure, and weak institutional
capacities hinder the ability of these regions to ideate, test, and
scale localized solutions.

For example, Africa received only 2% of global renewable
energy investment between 2019 and 2022, despite its vast
solar and wind resources.® Similarly, the lack of climate-specific
accelerators and incubators in developing countries limits the
ability of startups to access technical expertise, mentorship, and
funding.!? These disparities underscore the need for targeted
international support, technology transfer agreements, and
capacity-building initiatives.

Implementing climate technology solutions presents significant
financial, technical, and regulatory challenges, particularly in the
Global South, which bears the brunt of climate change impacts.
Addressing these barriers requires a collective and urgent
response from global stakeholders. The severe implications of
climate change in the 21st century call for immediate, coordinated
action to harness the potential of climate technologies. Despite
these challenges, there are actionable opportunities to create a
more sustainable future.

®International Renewable Energy Agency, Renewable Energy Market Analysis: Africa and Its Regions (Abu Dhabi: IRENA, January 2022), https://www.irena.org/publications/2022/Jan/Renewable-Energy-Market-Analysis-Africa.

#2United Nations Framework Convention on Climate Change, “Technology Mechanism: Incubators and Accelerators,” UNFCCC, accessed December 26, 2024, https://unfccc.int/ttclear/incubators.

83U.S. Department of Energy, “Al and Energy: Transforming the Future of Energy with Artificial Intelligence,” Office of Clean Energy Demonstrations, accessed December 26, 2024, https://www.energy.gov/cet/articles/ai-energy?utm_source.

8 Gabriel Quesada, Maria De Los Angeles Rojas-Cruz, and Ricardo E. Cabrera-Cabrera, “Evaluating Natural Hazards and Social Vulnerability: A Comprehensive Approach for Disaster Risk Management,” Natural Hazards 119, no. 1 (2024): 69-95,

https://link.springer.com/article/10.1007/s11069-024-06957-8.
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OPPORTUNITIES AND
RECOMMENDATIONS

Leverage Artificial Intelligence
(Al) to Drive Climate Action
> @ -
Accelerate | Build Circular
Carbon | Economies
Capture and ‘ ‘ Through
Storage (CCS) Stronger
Deployment Regulations

Foster International
Collaboration for
Knowledge-Sharing

Boost Climate Financing
for Equitable Progress

8"Precision Agriculture, Al, and Water Efficiency: The Future of Farming,” HPA Center, accessed December 26, 2024, https://www.hpacenter.org/tr/article/1561/precision_agriculture_ai_and_water_efficiency:_the_future_of_farming.

8“Circular Economy Legislation: The International Experience,” Reusable Packaging Association, accessed December 26, 2024, https://www.reusablepackaging.org/insights/circular-economy-legislation-the-international-experience/.

#“Circular Economy Examples,” EnviroClock, accessed December 26, 2024, https://enviroclock.com/circular-economy-examples/.
8"“CGR 2023," accessed December 27, 2024, https://www.circularity-gap.world/2023.
8 World Economic Forum, “9 Examples of Circular Economy Accelerating the Transition,” World Economic Forum, March 2023, https://www.weforum.org/stories/2023/03/9-examples-circular-economy-accelerating-transition/.
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LEVERAGE ARTIFICIAL INTELLIGENCE (Al) TO DRIVE CLIMATE ACTION

Artificial Intelligence (Al) is revolutionizing climate action by
enhancing predictive analytics in energy demand management,
optimizing renewable energy grids, and minimizing waste. Al-
driven models can forecast energy consumption patterns, enabling
utilities to balance supply and demand more efficiently. This
optimization is crucial for integrating renewable energy sources,
which are often variable and unpredictable. For instance, Al can
predict fluctuations in solar and wind energy production, allowing
grid operators to adjust in real-time and maintain stability.
Additionally, Al algorithms can identify inefficiencies in energy
distribution, leading to significant reductions in energy waste and
carbon emissions.®

In disaster preparedness, Al enhances real-time risk assessments
and early warning systems for extreme weather events. Machine
learning models analyze vast datasets, including weather
patterns and historical disaster occurrences, to predict events
like floods, hurricanes, and wildfires with greater accuracy.

These Al-powered early warning systems provide timely alerts,
enabling communities and authorities to implement proactive
measures, thereby mitigating potential damages and saving lives.
For example, Al has been utilized to improve flood early warning
systems by combining deep learning models with process-based
simulations, enhancing prediction accuracy in estuarine regions.®

Al also plays a pivotal role in precision agriculture, aiding farmers
in reducing water and fertilizer usage while improving crop yields
and adapting to changing climatic conditions. By analyzing data on
soil health, weather forecasts, and crop performance, Al systems
provide recommendations for optimal irrigation and fertilization
schedules. This precision reduces resource consumption and
environmental impact. For instance, Al-driven precision irrigation
systems can monitor real-time soil moisture levels and weather
conditions to optimize water distribution, leading to significant
water savings and enhanced crop productivity.®

For Qatar, embracing Al-driven climate technologies presents

a significant opportunity to advance its sustainability goals. By
investing in Al for energy management, Qatar can enhance the
efficiency of its power grid, effectively integrate renewable energy
sources, and reduce carbon emissions. Implementing Al-powered
early warning systems can bolster disaster preparedness against
climate-induced extreme weather events. Furthermore, adopting
Al'in precision agriculture can optimize water usage—a critical
consideration in arid regions—improve food security, and support
sustainable farming practices. Collaborating with international
partners to develop and deploy these Al technologies will position
Qatar as a leader in innovative climate action and resilience.

;3 BUILD CIRCULAR ECONOMIES THROUGH STRONGER REGULATIONS

Transitioning to a circular economy necessitates robust regulatory
frameworks that promote sustainable resource management,
waste reduction, and the continual use of materials. Globally,
countries like Japan and those in the European Union have
implemented comprehensive circular economy legislation,
encompassing recycling mandates, waste management protocols,
and product design standards aimed at enhancing durability

and recyclability.® Such regulations have been instrumental in
minimizing environmental impact and fostering economic growth
through resource efficiency.

In the European Union, the Circular Economy Action Plan serves
as a comprehensive framework to promote sustainable product
design, recycling, and the use of secondary raw materials.?’ This
plan emphasizes the importance of product longevity, repairability,
and recyclability, setting strict environmental product standards to
drive the transition towards a circular economy.

Implementing such regulatory measures has led to significant
advancements in waste reduction and resource efficiency. For
instance, the Circularity Gap Report 2023 reveals that the global
economy is only 7.2% circular.®¢ By implementing 16 circular
solutions, the global economy can reduce material extraction

by one-third, thereby reversing the overshoot of five planetary
boundaries and limiting global warming to within 2°C. 8 These
findings underscore the potential of strong regulatory frameworks
in driving the circular economy transition.

For Qatar, embracing a circular economy presents a substantial
opportunity to diversify its economy and achieve sustainable
growth. To fully realize this potential, the Ministry of Environment
and Climate Change, in collaboration with the Ministry of
Commerce and Industry and key private sector stakeholders,
could spearhead the development of a National Circular Economy
Framework. This framework would prioritize targeted sectors such
as construction, plastics, agriculture, and textiles—industries with
high material waste and environmental impact.

The strategy should outline specific actionable steps, including
incentivizing eco-design in product manufacturing, implementing
extended producer responsibility (EPR) programs to manage post-
consumer waste, and establishing national recycling and reuse
standards. Moreover, the initiative could focus on leveraging digital
technologies such as blockchain for waste tracking and artificial
intelligence for optimizing resource efficiency.

This effort should also include the creation of data-driven

policy recommendations to support decision-making and the
establishment of a Circular Economy Innovation Hub. Such a
hub would foster research, pilot projects, and public-private
partnerships, driving innovation in sustainable practices.

By implementing comprehensive regulations and fostering
cross-sector collaboration, Qatar can significantly reduce its
environmental footprint, create green job opportunities, and
accelerate its progress toward its environmental goals under its
Environment and Climate change strategy.

% United Nations Framework Convention on Climate Change, “UN Climate Change Global Innovation Hub,” UNFCCC, accessed December 26, 2024, https://unfccc.int/topics/un-climate-change-global-innovation-hub.
I United Nations Framework Convention on Climate Change. “Mission Innovation - Clean Energy.” UNFCCC, November 30, 2015. https://unfccc.int/news/mission-innovation-clean-energy.

72World Intellectual Property Organization, “WIPO GREEN — The Marketplace for Technology,”

December 26, 2024, https://www3.wipo.int/wipogreen/en/.

% Ministry of Environment and Climate Change, Qatar, “Ministry of Environment and Climate Change Launches 2024-2030 Strategy,” accessed December 27, 2024, https://www.gco.gov.qa/en/media-centre/top-news/ministry-of-environment-

and-climate-change-launches-2024-2030-strategy.
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International collaboration is pivotal in addressing climate
change, as it enables the pooling of resources, expertise, and
technology to develop effective solutions. Establishing global
innovation hubs, such as the UN Climate Change Global Innovation
Hub, provides platforms for policymakers, financiers, corporates,
and civil society to co-innovate and address unmet demands for
climate solutions.” These hubs facilitate the development and
deployment of transformative innovations tailored to localized
climate challenges, fostering a holistic approach to sustainability.

Encouraging bilateral and multilateral partnerships for joint
research and development projects is essential for advancing
renewable energy, water management, and emissions reduction
technologies. Initiatives like Mission Innovation exemplify global
efforts to accelerate public and private clean energy innovation,
aiming to make clean energy affordable and create green
jobs.”” Such collaborations enhance the sharing of knowledge
and resources, leading to more efficient and effective climate
solutions.

Integrating reporting and progress monitoring mechanisms
ensures the transparent and efficient use of collaborative funds.
Open-access platforms, such as WIPO GREEN, facilitate the
sharing of best practices and data on climate solutions across
borders, promoting transparency and enabling stakeholders to
learn from successful implementations. Additionally, fostering
regional alliances allows countries to pool resources and

9, FOSTER INTERNATIONAL COLLABORATION FOR KNOWLEDGE-SHARING

expertise to address shared environmental challenges, leading to
more coordinated and impactful actions.??

For Qatar, these international collaborations present significant
opportunities. The nation’s commitment to sustainability

is further underscored by the launch of the Environmental

and Climate Change Strategy 2024-2030 by the Ministry of
Environment and Climate Change in November 2024. This
strategy aligns with Qatar National Vision 2030 and includes key
objectives such as reducing GHG emissions by 25% by 2030,
restoring 30% of natural habitats, protecting 30% of land and
coastal areas, and conserving 17 endangered and endemic
species. ? These initiatives are supported by four strategic pillars:
environmental sustainability and climate change, innovation and
digital transformation, governance, and sustainable institutional
development. The strategy encompasses over 50 initiatives

and 100 projects, reflecting Qatar’s commitment to integrating
innovation and international collaboration into its environmental
agenda.

By actively participating in global innovation hubs and forming
strategic partnerships, Qatar can leverage international
expertise to enhance its renewable energy sector, improve water
management practices, and achieve its emissions reduction
targets. Engaging in these collaborative efforts will not only
contribute to global climate action but also support Qatar’s vision
for a sustainable and resilient future.

% BOOST CLIMATE FINANCING FOR EQUITABLE PROGRESS

Mobilizing climate finance is essential for enabling developing
nations to effectively address climate change challenges and
transition to low-carbon economies. At COP29, held in Baku,
Azerbaijan, a significant milestone was achieved with the
agreement to mobilize at least $300 billion annually by 2035,
tripling the previous target. The funds are earmarked for
three critical areas: mitigation, supporting efforts to reduce
GHG emissions through renewable energy projects, energy
efficiency measures, and sustainable transportation systems;
adaptation, which includes bolstering infrastructure resilience,
disaster preparedness, and community-based initiatives; and
loss and damage, providing financial assistance for recovery
and rebuilding in the wake of irreversible climate impacts.”
This commitment aims to provide developing countries with the
necessary resources to reduce emissions and manage climate
impacts.”®

While challenges persist in ensuring equitable distribution and
accessibility of climate funds, climate finance has the potential
to empower developing economies in the Global South, enabling
them to implement climate innovations and transition to low-
carbon pathways. By leveraging these funds, nations can work

toward achieving parity with developed countries in climate
resilience and sustainable development. Innovative financing
mechanisms such as debt-for-climate swaps may being
considered. These instruments allow countries to reallocate

debt repayments toward environmental and climate projects,
supplementing existing climate finance instruments. Scaling such
mechanisms requires establishing an international framework
and coordination body to ensure effectiveness and equitable
distribution.”

Qatar has demonstrated a proactive approach to sustainable
finance, with the Qatar Financial Centre (QFC) announcing in
January 2023 a plan to mobilize $75 billion in investments and
sustainable finance initiatives.”” To further enhance its role

in global climate finance, Qatar could consider establishing

a sovereign green financing framework, similar to those
implemented by other nations, to facilitate the issuance of green
bonds and sukuks. This would not only diversify funding sources
for domestic sustainable projects but also position Qatar as a
regional leader in green finance, attracting international investors
seeking environmentally responsible investment opportunities.

% United Nations Framework Convention on Climate Change, “COP29 UN Climate Conference Agrees to Triple Finance to Developing Countries, Protecting Lives and Livelihoods,” accessed December 27, 2024, https://unfccc.int/news/cop29-un-

climate-conference-agrees-to-triple-finance-to-developing-countries-protecting-lives-and?utm_source

?5David Waskow et al., “Key Outcomes from COP29: Unpacking the New Global Climate Finance Goal and Beyond,” World Resources Institute, November 27, 2024, https://www.wri.org/insights/cop29-outcomes-next-steps
7% Cathleen Jeanty et al., “Finance Policy Proposal: A Just Transition Financing Strategy: Climate-for-Debt Swaps, Carbon Tariffs, and Blended Finance,” Atlantic Forum, October 18, 2023, https://www.atlantic-forum.com/our-views/2970mkzg50

96q49ydxévzdmeldbxnv.
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ACCELERATE CARBON CAPTURE AND STORAGE (CCS) DEPLOYMENT

Accelerating the deployment of Carbon Capture and Storage (CCS)
is essential for mitigating GHG emissions, particularly in hard-
to-decarbonize sectors like steel, cement, and petrochemicals.
Integrating advanced technologies such as Artificial Intelligence
and nanotechnology can enhance the efficiency and cost-
effectiveness of CCS systems. For instance, Al-driven research
has led to the discovery of new materials for carbon capture,
improving capture efficiency.”

Establishing international funding mechanisms, including
subsidies and tax credits, is crucial to encourage global CCS
adoption. In the United States, the Inflation Reduction Act of 2022
updates tax credit law to encourage the use of carbon capture and
storage, providing up to $85 per tonne for capture and storage in
saline geologic formations.”” Similarly, the UK's first commercially
viable carbon storage facility, led by British Petroleum and
Equinor, has received approval, marking a significant step
towards achieving net-zero emissions.'®

Promoting collaborative research and development programs is
vital for advancing CCS technologies. International partnerships
can drive innovation and accelerate the adoption of climate
solutions. For example, the International Energy Agency
emphasizes that successful deployment of carbon capture and
storage is critically dependent on comprehensive policy support
and international collaboration.™’

Qatar has the opportunity to further enhance its carbon

capture and storage (CCS) initiatives by investing in advanced
technologies and expanding international collaborations. By
integrating Al and nanotechnology into CCS systems, Qatar can
improve efficiency and cost-effectiveness, positioning itself as a
leader in innovative carbon management solutions. Additionally,
joining global platforms such as the Global CCS Institute would
facilitate knowledge exchange and access to best practices,
accelerating the deployment of commercial-scale CCS projects
within the country.

7 Menatalla Ibrahim, “Green Banking: Qatar Eyes $75bn Investment in Sustainable Finance in 2023,” Doha News, January 24, 2023, https://dohanews.co/green-banking-gatar-eyes-75bn-investment-in-sustainable-finance-in-2023/.
% International Energy Agency, A Policy Strategy for Carbon Capture and Storage (Paris: IEA, 2024), https://www.iea.org/reports/a-policy-strategy-for-carbon-capture-and-storage.
??Clean Air Task Force, IRA Carbon Capture Fact Sheet, February 16, 2023, https://cdn.catf.us/wp-content/uploads/2023/02/16093309/ira-carbon-capture-fact-sheet.pdf.

1% Jonathan Amos, “First Commercially Viable UK Carbon Storage Scheme Gets Green Light,” The Times, October 15, 2024, https://www.thetimes.co.uk/article/first-commercially-viable-uk-carbon-storage-scheme-gets-green-light-2dtx2jnék.

'%"International Energy Agency, A Policy Strategy for Carbon Capture and Storage (Paris: IEA, 2024), https://www.iea.org/reports/a-policy-strategy-for-carbon-capture-and-storage.
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CONCLUSION

Addressing climate change demands innovative, localized, and collaborative strategies to drive impactful solutions. Qatar’s
commitment to environmental stewardship and sustainable development, as outlined in its National Vision 2030, demonstrates
significant progress in climate innovation through initiatives like CCS and district cooling. By leveraging emerging technologies
such as Al, loT, and hydrogen energy, alongside fostering international partnerships and enhancing climate financing, Qatar has
the potential to further advance its contributions to global climate action. Localized solutions, such as district cooling and precision
agriculture, exemplify Qatar’s ability to adapt global advancements to regional contexts effectively. By strengthening regulatory
frameworks, scaling sustainable practices, and investing in collaborative innovation hubs, Qatar can continue to drive systemic
change while balancing economic growth and environmental stewardship. These strategies not only highlight Qatar’s growing

role in global sustainability efforts but also provide valuable insights for addressing the unique challenges of hot and arid regions,
contributing meaningfully to global climate solutions.
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