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Abstract
The global movement towards lower carbon emissions is materializing in the form of
pledges by companies and governments to become “Carbon Neutral”. While the main
and direct benefits of a carbon-neutral future are the anticipated reductions in
Greenhouse Gas Emissions, indirect benefits and payoffs are numerous, including
improved air quality, reduced healthcare costs, job creation, and improvements in the
overall quality of life among others. Despite the anticipated benefits and global push
towards carbon neutrality, it was only recently that GCC countries released statements
in the form of pledges in that regard. Such positions were taken just before the 26th
UN Climate Change Conference (COP26) for the most part and varied in their level of
commitment. Numerous barriers are believed to hinder such commitments but have
not been fully studied in the literature. The goal of this workshop is to explore the

current state, opportunities, and challenges related to a carbon-neutral future for the
GCC states. It aims to attract participants from diverse disciplines and sectors such as
policymakers, engineers, educators, researchers and innovators, and experts in
relevant fields. The resulting exchange of knowledge is integral to a better and clearer
understanding of the challenges ahead of Gulf countries in their pursuit of a less
carbon-intensive future.

Description and Rationale
Background
CO2 emissions have risen by 1% per year on average since 2010 (International
Renewable Energy Agency, 2020). Despite the fact that energy-related CO2 emissions
may have declined in 2020 due to the COVID-19 pandemic and the fall in oil price, a
rebound would restore such a long-term trend. In this context, governments
throughout the world are facing significant challenges related to the sustainability of
their various sectors such as buildings, transportation, industrial, healthcare, and
education. With worldwide population growth, there is a growing stress on essential
resources, such as energy, water, and food, leading to a significant Carbon footprint on
the natural environment. GCC countries are at the front line of such increasing
demands with their projected population growth being among the highest worldwide
with a high reliance on hydrocarbon energy sources (Abraham, 2019).
Since the discovery of oil in the GCC region, energy policies and strategies have been
centered around exploiting fossil fuels to supply local energy demands and export this
important and lucrative resource to the world. However, the situation has changed
recently and energy policies in the GCC are expected to undergo radical
transformations in light of the global push to reduce carbon emissions. Challenges
posed by climate change issues along with the restrictions imposed by the
international accords, such as the Paris Agreement, necessitate a fundamental
reconsideration and revisions of current energy and development strategies in this
region (Badran et al., 2021,2019; Levin and Davis 2019). As noted by Hope and Kuhn
(2018), “the Paris Agreement states an objective of limiting global warming to “well
below 2°C” above pre-industrial levels, but also of making all possible efforts to
achieve the goal of 1.5°C climate stabilization”. To this end, governments worldwide
including those of the GCC are required to take the necessary actions and put in place
the needed policies, which ensure that global GHG emissions fall to net zero as early
as possible (Glynn et al., 2019).
The global push towards a more sustainable future has recently taken a new and
promising direction. Big companies and countries worldwide are taking pledges to
achieve “Carbon Neutrality” by 2050, Paris Agreement’s long-term strategy, or even
earlier. Carbon Neutrality is defined as a state of net-zero carbon dioxide (CO2)
emissions, which can be reached by balancing the emissions of CO2 with its removal
and/or by reducing or eliminating the need for it in society. Such decarbonization is a
must to be able to meet the specified Paris agreement targets in time (Zogopoulos,
2019). As reported by Elsevier (2021) achieving net-zero greenhouse gas emissions

by 2050 will require the rapid development and deployment of clean energy
technologies (Selin, 2020; Matemilola et al., 2019).
When it comes to GCC countries, most of the climate pledge announcements were
made just before the 26th UN Climate Change Conference (COP26) which took place
in Glasgow, Scotland on 31 October – 13 November 2021. The degree of commitment
to carbon neutrality varied from one country to another. For instance, Saudi Arabia,
the United Arab Emirates, and Bahrain all committed to achieving net-zero emissions
by 2060, 2050, and 2060, respectively, while Kuwait, Oman, and Qatar only
committed to a certain percentage reduction in emissions by different dates. Also
worth noting that Qatar even went further by criticizing vague net-zero pledges at
COP26.
All six GCC countries’ positions in the form of pledges and visions for carbon
neutrality are summarized in Table 1 below.
Table 1: GCC country pledges regarding carbon emissions
GCC country Current stance regarding carbon neutrality

Announcement
date

Bahrain

Pledges to reach net-zero emissions by 2060

Oct. 2021

Kuwait

Pledges to cut its emissions by 7.4% by 2035

Nov. 2021

Oman

Pledges to reduce its greenhouse gas emissions by Aug. 2021
7% by 2030

Qatar

Targets 25% cut in greenhouse gas emissions by Oct. 2021
2030 while criticizing nations for making vague
net-zero pledges

Saudi Arabia

Aims for net-zero emissions by 2060

Oct. 2021

United Arab Announced it will reach net-zero carbon emissions Oct. 2021
Emirates
by 2050
Important barriers exist and could hinder the commitments of GCC countries towards
lower, or net-zero, carbon emissions. The barriers include, but are not limited to:
- R&D spending in the energy sector is not where it needs to be.
- Sweeping reforms and transitions are different for every GCC country. For
instance, in the case of KSA, the oil & gas sector in need of such an overhaul is
central to the economic DNA of the kingdom.
- GCC economies rely to a great extent on industries such as steel, aluminum,
and cement manufacturing and production. Such heavy industries require a
whole new set of technological solutions for decarbonization and are not as
trivial as other sectors, e.g. mobility, where the technology is fairly developed
and mature.
- Infrastructural difficulties for increasing electric vehicles especially in emerging

-

-

and rapidly developing cities and communities.
Balancing the costs and benefits presents a conflict of interest for GCC
exporting countries. Worth noting that the GCC region’s total carbon emissions
are fairly low compared to other regions. In a way “exporting emissions” as
opposed to producing them.
Dealing with the existing assets in the energy sectors in the GCC countries.
These countries have invested huge sums over the past decades to build a
modern and advanced infrastructure that helps them increase production and
raise the rate of their exports.

Workshop Goals
The goal of this workshop is to explore the current state, opportunities, and challenges
related to Carbon Neutrality in the GCC. Scholars and decision-makers will discuss
current challenges and practices currently adopted towards that goal in Gulf cities.
Promising and novel concepts, technologies, strategies, and policies will be mapped
and assessed.
Throughout the workshop, the exchange of knowledge aims to bridge the current gap
between different stakeholders such as government policymakers, researchers and
innovators, and private sector entities. In addition, the workshop will specifically
address the key elements that the GCC countries need to focus on in the next decade in
order to leverage technological advances and transition towards low/zero carbon and
knowledge-based economies.
Workshop Scope and Proposed Topics
This workshop will have four general themes (T1 to T4) to address the topic at hand of
Carbon Neutrality in the GCC. The themes are illustrated in Figure 1 and detailed
below:
T1– Technology: Variable renewable energy, energy efficiency, Direct Air Capture
(DAC), Carbon Capture and Storage (CCS), Mass and Aggressive Afforestation
(MAA), smart energy and water metering, data analytics and forecasting, AI and
blockchain, big data, etc.
T2– Infrastructure: Power grid and energy storage, hydrogen and ammonia,
electrification, transportation and traffic management, automation and autonomous
cars, communication networks, etc.
T3– Policy & Economy: Power markets, Carbon tax and trading, green bonds,
governance, circular economy, capital and life-cycle costs, incentive schemes,
demand-side management.
T4– Society: job creation, education programs, climate risks and conflicts, human
capital, citizens’ responsibilities and engagement, quality of life, health implications,
and human wellbeing.

Figure 1: Workshop themes (T’s)
Examples of the research questions that could be tackled included but are not limited
to:
- What are the ramifications of carbon-neutral pledges and initiatives on energy
policies in the GCC countries?
- What is the fair burden that the GCC countries have to bear when moving
towards carbon neutrality under international climate agreements?
- How will modern technological options affect the transition towards
carbon-neutral energy systems in the GCC countries?
- What are the changes required in current energy systems in the GCC countries in
order to move toward carbon-neutral economies?
- Is there any potential for developing carbon markets similar to the EU
experience? If so, what are the opportunities and the challenges facing the GCC
countries?
- What are the implications of carbon-neutral initiatives and pledges on GCC
neighboring communities with poor access to electricity?
- Role of the private sector and big companies in the GCC (the likes of Saudi
Basic Industries Corporation, Saudi Telecom, DP World, Emaar properties &
Malls, Industries Qatar, Emirates Global Aluminum, Saudi Telecom Co, et.)
Edited Book
An additional aim of the workshop is to publish an edited book based on the individual
papers presented. It is hoped that this volume will fill a gap in the relatively thin but
growing literature available on Carbon Neutrality and its implication on Gulf’s
economies and citizens.
On a separate but related note, all three previous GRM participations by the workshop
directors have successfully resulted in the publication of edited volumes comprising the
papers presented during each workshop. Those are listed below:

-

-

-

Azar, E., Abdelraouf, M. (2017). “Sustainability in the Gulf: Challenges and
Opportunities”. Routledge (Taylor & Francis), London, UK and New York, NY.
ISBN: 978-1138040687.
https://www.routledge.com/Sustainability-in-the-Gulf-Challenges-and-Opportuni
tie%20s/Azar-Raouf/p/book/9780367248802
Samad, W. A., Azar, E. (2019). “Smart Cities in the Gulf: Current State,
Opportunities, and Challenges”. Palgrave Macmillan (Springer Nature),
Singapore. ISBN: 978-981-13-2011-8. DOI: 10.1007/978-981-13-2011-8.
https://link.springer.com/book/10.1007%2F978-981-13-2011-8
Azar, E., Haddad, A. (2021). “Artificial Intelligence in the Gulf: Challenges and
Opportunities”. Palgrave Macmillan (Springer Nature), Singapore. ISBN:
978-981-16-0770-7. DOI: 10.1007/978-981-16-0771-4.
https://link.springer.com/book/10.1007/978-981-16-0771-4

Contributions to Gulf Education, Research, Development, and Innovations
This workshop will provide a venue to discuss and debate the GCC’s stance regarding
Carbon Neutrality. A collaborative effort is needed from various stakeholders for Gulf
nations to converge towards a common vision and strategies towards Carbon
Neutrality.
This workshop will enable and facilitate a multi-disciplinary discussion and exchange
of knowledge, ideas, and insights. Another contribution of this workshop is to set a
framework and engage students, government officials, and policymakers to pave the
way towards a carbon-neutral future.

Anticipated Participants
We encourage participants from various disciplines, including but not limited to:
engineering, policy-making and governance, economics, social science, and data
science. Applications and case studies from the Gulf region are highly encouraged.
Researchers with Gulf region experience (both native and non-native) are also
encouraged to apply. In addition, the workshop is also open to representatives of
private companies, governments, NGOs, and think tanks. Papers are accepted from
individuals, co-authors, and small group contributions depending on the topic and/or
institution.
Potential topics for anticipated papers include, but are not limited to:
- Case studies of current Carbon Neutral initiatives in the Gulf
- Carbon Neutrality potential assessment by sector (e.g., finance, healthcare,
infrastructure, governance, etc.)
- Barriers to effective Carbon Neutrality implementation
- Economic
- Infrastructure and technology
- Political
- Social/behavioral, etc.
- Implications on neighboring countries
- Opportunities and solutions

-

- Energy storage
- Renewable energy modeling
- Life-cycle assessment
- Smart meters, buildings, and cities
- Knowledge-based economy
- Human capital development
- Resilient infrastructure
Agents of change towards Carbon Neutrality
- Role of public institutions and governance
- Role of private sector
- Role of academia
- Role of citizens
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