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Abstract  Climate change is a growing global crisis with far-reaching implications for environmental, economic, 
social, and public health stability. The Arab region, comprising 22 countries in the Middle East and North Africa 
(MENA), faces unique challenges due to its arid climate, limited freshwater resources, and reliance on climate-
sensitive sectors such as agriculture and energy. Rising temperatures, intensified heatwaves, and increasing water 
scarcity have already begun to disrupt ecosystems, exacerbate food insecurity, and challenge the region’s socio-
economic development. Given the region’s projected population growth and the expected decline in agricultural 
productivity, it is crucial to identify sustainable pathways to address these interconnected crises. Universities, as key 
institutions of knowledge, research, and societal engagement, hold significant potential in tackling climate change 
and driving adaptation and mitigation strategies. This paper examines how Arab universities can contribute more 
effectively to climate action, focusing on their roles in research, curriculum development, sustainable campus 
operations, and community outreach. Through a combination of PEST (Political, Economic, Social, and 
Technological) analysis, expert surveys, and Policy Pathways Mapping, the study assesses the factors influencing 
the ability of Arab universities to engage in climate change initiatives. It identifies key barriers, including inadequate 
funding, fragmented research efforts, and weak policy integration, as well as opportunities for improving 
institutional responses to climate challenges. The paper proposes strategic policy pathways that emphasize the 
importance of regional collaboration, sustainable financing, and the integration of climate change into educational 
frameworks. It further outlines actionable recommendations for enhancing universities' roles in climate change 
mitigation and adaptation, such as fostering interdisciplinary research, expanding climate literacy, adopting green 
campus practices, and strengthening community engagement. By implementing these policy pathways, Arab 
universities can become critical drivers of change in the region’s climate response efforts, advancing both national 
and global climate goals. The paper concludes with a call for a comprehensive, coordinated approach to align higher 
education institutions with climate action frameworks and policies, ensuring that universities fulfill their potential as 
leaders in climate resilience and sustainability. 
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1. Introduction 

Climate change is increasingly recognized not only as 
an environmental crisis but also as a profound threat to 
economic stability, public health, education, and social 
development across the globe [1,2,3,4]. Climate change, 
driven by rising temperatures, shifting precipitation, and 
natural disasters, threatens biodiversity loss and food 

insecurity, necessitating sustainable solutions to mitigate 
impacts on ecosystems and food systems [5]. With 
projections indicating a global population nearing 9 billion 
by 2050, the Earth faces increasing difficulty in meeting 
food demands, particularly as crop yields are already 
showing signs of decline [6]. The Food and Agriculture 
Organization (FAO) estimates that food production must 
rise by approximately 70% by mid-century to address this 
anticipated demand [7]. Beyond its physical impacts, 
climate change also affects human well-being by 
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increasing psychological stressors, which can negatively 
influence mental health, especially among vulnerable 
populations. At the same time, heightened awareness of 
climate risks has the potential to drive collective action 
and strengthen societal resilience in the face of 
environmental challenges [8]. 

Climate change poses a significant threat to Arab 
countries, a region spanning 22 nations across the Middle 
East and North Africa, known for its arid and semi-arid 
climates. is characterized by its harsh desert landscapes, 
limited freshwater resources, rich cultural heritage, 
geopolitical significance, rapid population growth (481.7 
million people, according to World Bank [60], these 
conditions, combined with limited freshwater resources 
and reliance on climate-sensitive sectors like agriculture 
and energy, make the region particularly vulnerable 
[9,10,11]. Research suggests that temperatures in the Arab 
States are rising twice as fast as the global average, 
intensifying droughts and worsening water scarcity. By 
2050, climate-related water shortages could cost the 
region up to 14% of its GDP. Nearly half of its farmland 
faces salinity, nutrient loss, and erosion, threatening a 30% 
drop in water and agricultural productivity [12]. 

Global average temperatures have risen significantly 
since the pre-industrial era, largely as a result of 
anthropogenic greenhouse gas (GHG) emissions [13]. 
This escalation in temperature has not only altered global 
climate systems but has also had profound regional 
impacts, including in the Arab region [14]. The warming 
trajectory of the Arab world is closely linked to global 
efforts, particularly the outcomes of the Paris Agreement. 
However, despite mitigation goals, the region continues to 
experience strong warming trends that pose a serious 
threat to future human habitability, particularly in 
vulnerable coastal zones such as the Persian Gulf and the 
Red Sea [15,16,17,18,19]. The Arab region is currently 
experiencing a substantial rise in average temperatures as 
a direct consequence of global climate change. This 
warming trend has led to an observable increase in the 
frequency, duration, and intensity of heatwaves, placing 
significant stress on public health, energy infrastructure, 
and ecosystems [20,21,57].  

Arab countries are increasingly impacted by rising 
temperatures driven by global climate change, resulting in 
more frequent and intense heatwaves. Table 1 indicates 
the Arab countries directly and rapidly affected by climate 
change. This is evident in the high averages and "trend 
patterns" that indicate a dangerous increase in 
temperatures. The average temperature increase for Arab 
countries between 2010 and 2022 was approximately 1.5 
to 2°C in most cases, exceeding the levels warned against 
by the Paris Agreement (a maximum of 1.5°C). Gulf 
countries such as Bahrain, Kuwait, and Saudi Arabia 
experienced the highest increases, reflecting increasing 
pressures on energy and water. In contrast, countries such 
as Egypt and Libya exhibited extreme variability, 
indicating unstable climate fluctuations [22]. This 
escalating heat further burdens energy infrastructures, 
primarily due to increased cooling demands, and heightens 
concerns regarding water availability and agricultural 
production. Rising temperatures and the growing 
frequency of extreme weather events driven by climate 
change directly amplify energy consumption for cooling, 

placing additional pressure on energy systems [23] 

Table 1. Temperature Trends in the Arab World (2010–2022) 

Country Average 
(2010-2022) 

Max 
Year 

Max 
Temp 

Min 
Year 

Min 
Temp 

Kuwait 1.95 2021 2.68 2013 1.35 
Bahrain 1.92 2021 2.46 2012 1.39 

Iraq 1.79 2010 2.71 2011 0.91 
Qatar 1.73 2021 2.17 2013 1.21 

Mauritania 1.63 2017 2.14 2012 0.94 
Marocco 1.63 2022 2.3 2018 0.6 

Syria 1.61 2010 2.48 2011 0.66 
Saudi Arabia 1.61 2021 2.2 2011 0.89 

Algeria 1.57 2021 2.33 2015 1.12 
Lebanon 1.45 2010 2.35 2011 0.66 
Jordan 1.40 2010 2.63 2011 0.51 

Palestine 1.32 2010 2.33 2011 0.58 
United Arab 

Emirates 1.28 2021 1.7 2013 0.74 

Egypt 1.23 2010 2.33 2017 0.62 
Libya 1.18 2010 2.07 2017 0.53 
Oman 0.93 2017 1.42 2013 0.47 

Source: (Qasem and Scholz, 2025) 
 
During the recent period, the region saw one of its most 

severe drought cycles in the past century, leading to a loss 
of livelihoods, high food prices, and decreased purchasing 
power for the average citizen, where more than 40 percent 
of the people in the Arab region have already been 
exposed to drought and other climatic disasters [24], 
Climate change profoundly impacts water resources in 
Arab countries, a region already characterized by extreme 
aridity and limited freshwater availability, exacerbating 
existing vulnerabilities in water security [25]. Water 
scarcity remains an enduring concern for MENA, with 
climate change exacerbating the situation by diminishing 
available freshwater resources, thereby intensifying 
competition among agriculture, industry and households 
for the limited water supply [26]. The Arab region has a 
total area of about 14 millionkm2, out of which, more than 
87% are deserts, marking the region as a highly arid 
environment, along with a poor vegetation cover [27].  

The Middle East and North Africa (MENA) region, 
encompassing the 22 Arab nations, is among the most 
water-scarce globally, with per capita renewable water 
resources below 1,000 m³/year in most countries, well 
below the global average of 7,000 m³/year, 19 out of 22 
Arab countries fall below the water scarcity line of 1,000 
cubic metres per capita per year, and 13 fall below the 
absolute annual renewable freshwater scarcity threshold of 
500 cubic metres percapita [28]. Climate change 
profoundly impacts water resources in Arab countries, a 
region already characterized by extreme aridity and 
limited freshwater availability, exacerbating existing 
vulnerabilities in water security [29]. High temperatures 
are expected to increase by 0.4–1.0°C from 2010 to 2024 
in the region, leading to increased evaporation, which 
reduces the availability of surface water in rivers and 
reservoirs. The interaction between higher temperatures 
and lower rainfall amplifies water scarcity, posing a 
critical challenge to sustainable development in Arab 
countries [20,30]. 

Climate change poses significant challenges to food 
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security in Arab nations, exacerbating issues like ongoing 
conflicts, economic downturns, and high population 
growth, which collectively hinder efforts to achieve 
stability and sustainability in food production and 
distribution [31]. Due to food insecurity in the Arab 
region, as a result of unsustainable and inefficient 
agricultural practices, an estimated US$1 billion is needed 
to provide immediate relief to those who are food insecure 
[24], According to the Food and Agriculture Organization 
temperature increases and shifting precipitation patterns 
are already resulting in substantial reductions in crop 
yields. For instance, wheat, a staple crop, is expected to 
face yield declines of up to 35 % by 2050 due to climate 
change [22]. Climate change is thus contributing to rising 
food prices, disproportionately impacting vulnerable 
populations and potentially leading to social unrest. 
Therefore, climate adaptation strategies should include 
food security measures to ensure access to affordable and 
sustainable nutrition. 

To better understand how climate events affect different 
nations, indices such as the Climate Risk Index (CRI) 
provide valuable data. These assessments not only 
highlight immediate weather-related damages but also 
reveal deeper patterns of vulnerability. The CRI 2025 
report offers insight into how various Arab countries have 

been affected by extreme weather events in recent decades 
and particularly in the year 2022 [29]. By analyzing data 
from 1993–2022 and the single year 2022, the report ranks 
countries based on fatalities, affected populations, and 
economic losses relative to GDP. In the 2022 Climate 
Risk Index (CRI, Arab countries exhibited varied 
vulnerability to extreme weather events, assessed through 
fatalities, affected populations, and economic losses 
relative to GDP (Figure 1). Sudan (Rank 15) was the most 
affected, with recent floods impacting over 3.2 million 
people, causing over 600 deaths, displacing 1.4 million, 
and incurring USD 4.2 billion in losses, exacerbated by 
conflict. Djibouti (Rank 31) faced severe droughts, 
threatening food security and livelihoods in its arid 
landscape. Mauritania (Rank 83) saw reduced impacts 
compared to its long-term trend, though droughts persisted. 
Algeria (Rank 99) and Tunisia (Rank 114) reported minor 
impacts, likely not reflective of heatwave effects, while 
Iraq (Rank 118) experienced significant heat impacts. 
Jordan, Kuwait, Lebanon, Libya, Oman, Qatar, Saudi 
Arabia, Morocco, the United Arab Emirates, and Egypt 
(Ranks 125–170) reported minor impacts but face 
significant risks related to sea-level rise, agricultural 
challenges, rising temperatures, and water scarcity. 

 
Source: (Adil et al., 2025) 

Figure 1. World Map of the Global Climate Risk Index 2025, Overall Ranking 2022 

Within the framework of the Sustainable Development 
Goals (SDGs), education is recognized as a fundamental 
instrument for advancing global climate objectives. SDG 
13, which focuses on “Climate Action,” explicitly 
includes the target (13.3) to enhance education, awareness, 
and institutional capacity in relation to climate change 
mitigation, adaptation, impact reduction, and early 
warning systems. Complementarily, SDG 4 emphasizes 
the importance of ensuring inclusive, equitable, and 
quality education while promoting lifelong learning 
opportunities for all [32]. In alignment with these goals, 
Article 12 of the Paris Agreement [33] urges state parties 
to strengthen efforts in climate change education, training, 
public awareness, participation, and access to information. 
Building upon these global commitments, the Higher 
Education Sustainability Initiative (HESI), launched in 
preparation for COP 20, called upon higher education 

institutions to expand their contributions through 
enhanced teaching, research, public engagement, and 
knowledge dissemination (UN Sustainable Development 
Platform, 2016). These international frameworks 
collectively underscore the significant yet underutilized 
potential of universities to play a transformative role in 
addressing the challenges of climate change [34]. 

Universities occupy a central role in tackling climate 
change through their interconnected missions of research, 
education, institutional practices, and community 
engagement. On the research front, they generate 
innovations in areas such as renewable energy, sustainable 
transportation, and low-carbon manufacturing, which help 
reduce greenhouse gas emissions while maintaining 
quality of life [34,35]. Alongside these technological 
advances, universities also undertake applied research and 
climate risk assessments, translating scientific knowledge 
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into practical strategies that guide adaptation and 
mitigation at the local level [36]. Equally important is 
their role in education: by embedding sustainability into 
curricula, training, and projects, universities cultivate 
awareness of climate challenges across disciplines and 
empower future leaders to make sustainable choices and 
actively contribute to climate solutions [37]. 

In addition to knowledge production and education, 
universities lead by example through their campus 
operations, which increasingly serve as living laboratories 
for sustainability. Initiatives such as renewable energy 
integration, efficient waste management, water 
conservation, and green building design not only reduce 
environmental footprints but also provide hands-on 
demonstrations of climate-conscious practices [38,39]. By 
aligning their actions with their advocacy, universities 
enhance their credibility as change agents and inspire 
surrounding communities to follow suit [40]. Beyond 
campus boundaries, they extend their impact through 
partnerships with governments, industries, and civil 
society, co-developing climate solutions that strengthen 
the legitimacy of local adaptation processes and contribute 
to broader sustainability goals. In doing so, universities 
position themselves as both trusted knowledge brokers 
and catalysts of systemic transformation [36,37]. 
Universities carry a social responsibility to act as agents of 
change, demonstrating leadership not only through 
research and education but also by transforming their own 
institutional practices to minimize environmental impact 
[40]. Yet, evidence suggests that many institutions still 
fall short in fully addressing their ecological footprints, 
underscoring the importance of stronger leadership, 
clearer strategies, and deeper institutional commitment to 
sustainability [40]. 

Universities in Arab countries play a pivotal role in 
national climate strategies. As centers of knowledge, 
innovation, and human capital development, they are 
uniquely positioned to support climate change adaptation 
and mitigation efforts. Through research, curriculum 
development, public policy engagement, and community 
outreach, universities can lead evidence-based climate 
action. However, in many Arab countries, the potential of 
universities as drivers of climate action remains 
underutilized. National climate strategies and adaptation 
plans often overlook this potential. Integrating universities 
into these frameworks not only enhances national 
resilience but also ensures that climate action is grounded 
in science, technology, and inclusive social development. 

The main purpose of this paper is to explore how policy 
frameworks can be strengthened to enhance the 
contribution of Arab universities to climate action. It 
examines the readiness of universities to address both 
mitigation and adaptation challenges, identifying gaps in 
current practices and institutional commitments. To 
achieve this, the study proposes new policy options aimed 
at expanding the role of universities in research and 
innovation, education, sustainable campus operations, and 
community engagement. By outlining a set of forward-
looking policy pathways, the paper seeks to support Arab 
universities in becoming more effective agents of change 
and in advancing regional and global efforts to confront 
climate change. 

2. Methodology  

To explore the readiness of Arab universities for 
climate change mitigation and to propose strategic policy 
pathways, this study adopted a qualitative and 
participatory research design. The methodology integrated 
three sequential components: a PEST (Political, Economic, 
Social, and Technological) analysis to assess the external 
contextual factors influencing institutional action; an 
online expert survey to gather regional perspectives on 
policy priorities, challenges, and opportunities; and a 
Policy Pathways Mapping process to synthesize findings 
and visualize the causal relationships among interventions, 
enablers, and outcomes. The combination of these 
approaches provided both a systematic assessment of 
environmental and institutional conditions and a 
participatory platform for consolidating expert consensus 
on actionable strategies for climate-responsive higher 
education across the Arab region. 

2.1. PEST Analysis 
The first stage applied the PEST analytical framework 

to explore the external environment shaping climate action 
in Arab universities. The political dimension examined 
higher education governance, climate-related regulations, 
and regional cooperation frameworks. The economic 
dimension considered funding constraints, resource 
allocation, and investment opportunities for sustainable 
infrastructure. The social dimension assessed levels of 
climate awareness among students and communities, 
cultural attitudes toward sustainability, and stakeholder 
engagement. And the technological dimension focused on 
access to innovations, digital tools, and adoption of green 
technologies within universities. The PEST analysis 
provided a structured baseline for understanding systemic 
drivers and barriers that influence institutional readiness 
for climate change mitigation. Data sources of PEST 
analysis depend on the national climate and higher 
education policy documents, international sustainability 
reports, university strategic plans, and peer-reviewed 
literature relevant to the Arab region.  

2.2. Expert Online Survey 

Following the PEST analysis, an online 
questionnaire survey was conducted to capture expert 
perspectives on institutional priorities, barriers, and policy 
mechanisms for advancing climate action in Arab higher 
education. The survey was distributed electronically to 
130 experts strategically selected from Arab universities, 
government institutions, non-governmental organizations, 
and sustainability focused professional networks. The 
selection process prioritized individuals with proven 
expertise in higher education management, climate policy 
development, and sustainability practice, ensuring 
balanced representation across academic, governmental, 
and civil society domains. A total of 117 valid 
responses were received, yielding a response rate of 
approximately 90 %, which provides a strong 
empirical basis for subsequent analysis. The  
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questionnaire included both closed-ended and open-
ended questions. Five closed-ended questions were 
used to quantify expert assessments of priority areas, 
implementation barriers, and enabling conditions, while 
open-ended questions allowed respondents to provide 
more detailed insights on contextual challenges, 
innovative practices, and policy recommendations. The 
survey tool was structured around four thematic domains 
identified through the PEST analysis: (1) research and 
innovation, (2) curriculum and education, (3) sustainable 
campus operations, and (4) community engagement. Prior 
to distribution, the questionnaire was pilot tested with a 
small subset of experts to confirm clarity, reliability, and 
content validity. The online format enabled broad regional 
participation and facilitated efficient data collection across 
multiple countries. 

2.3. Policy Pathways Mapping 
A Policy Pathways Mapping approach was applied to 

synthesize expert insights from the online survey and 
visualize the causal links between interventions, enabling 
factors, and expected outcomes across the four thematic 
domains. Integrating systems thinking and participatory 
analysis, the process translated expert data into conceptual 
maps illustrating how specific policy actions can drive 
institutional and societal transformation. Each map 
(Figures 5-9) represents a distinct yet interconnected 
pathway covering research and innovation, curriculum and 
education, sustainable campus operations, and community 
engagement and identifies both direct interventions and 
indirect, long-term effects that collectively advance 
climate action within Arab higher education. 

3. Results and Discussions  

3.1. PEST Analysis: Climate Change 
Mitigation in Arab Universities 

This PEST analysis explores the key factors shaping 
climate change mitigation within Arab universities, 
examining the political, economic, social, and 
technological dimensions that define their external 
environment. As hubs of education, research, innovation, 
and community engagement, universities in countries such 
as Egypt, Qatar, Tunisia, Saudi Arabia, and the United 
Arab Emirates play a critical role in advancing regional 
sustainability agendas. Their contributions align not only 
with global frameworks like the United Nations 
Sustainable Development Goal 13 (Climate Action) but 
also with national strategies including Saudi Arabia’s 
Vision 2030, the UAE’s National Climate Change Plan 
2050, and Egypt’s Vision 2030. By integrating regional 
policies with university-level initiatives, this analysis 
highlights both opportunities and barriers to embedding 
climate mitigation strategies such as emission reduction, 
green curricula, sustainable campus operations, and 
technological innovation into institutional practices and 
long-term development pathways. 

3.1.1. Political Dimension 
The political environment is a fundamental factor 

shaping how Arab universities engage with climate 
change mitigation and adaptation. Over the past decade, 
many Arab countries have incorporated climate action into 
their national development plans as part of comprehensive 
strategies to address the environmental, economic, and 
social consequences of climate change. These plans are 
closely aligned with international frameworks, including 
the Paris Agreement and the United Nations Sustainable 
Development Goals, particularly SDG 13 on Climate 
Action [33]. By embedding climate objectives into 
national strategies, governments have positioned 
universities as strategic partners in implementing climate 
policies. Higher education institutions contribute to these 
efforts by conducting scientific research, developing 
innovative technologies, supporting policy 
implementation, and producing skilled graduates who can 
address national climate priorities [41]. Universities 
implement mitigation strategies (e.g., decarbonizing 
operations, energy efficiency) and adaptation measures 
(e.g., resilient infrastructure, climate-focused curricula). 
They serve as centers for developing, testing, and sharing 
knowledge on climate solutions [42]. In Egypt, 
universities have expanded their research portfolios to 
include climate-resilient agriculture, water resource 
management, and sustainable energy, in support of the 
goals outlined in Egypt Vision 2030 [43]. In Jordan, the 
University of Jordan plays a prominent role in advancing 
national adaptation efforts. Its Sustainability Strategy 
(2025–2050) outlines a comprehensive framework that 
includes sourcing 100% of its electricity through a 16 MW 
solar power system and implementing extensive water-
efficiency measures [44].  

Similar examples can be found in Gulf countries, where 
national visions provide strong political backing for 
climate action. In Saudi Arabia, King Abdulaziz 
University has established the Excellency Center for 
Climate Change Research, which employs both global and 
regional climate models tailored to the climate dynamics 
of the Arabian Peninsula and northern Africa initiatives 
aligned with the environmental priorities of Saudi Vision 
2030 [45]. In the United Arab Emirates, institutions such 
as Khalifa University have developed climate innovation 
hubs that support the National Climate Change Plan 2050, 
reinforced by national initiatives like Masdar City and 
strategies to increase the share of renewable energy in the 
country’s energy mix [46]. In Qatar, Qatar University has 
aligned its research agenda with the objectives of the 
Qatar National Vision 2030, emphasizing sustainable 
development across economic, environmental, and 
governance domains. Its focus on innovation, 
entrepreneurship, and digital transformation contributes to 
the country’s transition toward a knowledge-based, 
sustainable economy [47]. In Kuwait, Kuwait University 
demonstrates its commitment by integrating sustainability 
into campus operations through energy-saving measures 
and resource efficiency programs [48]. 

3.1.2. Economic Dimension 
Economic factors play a pivotal role in shaping the 

capacity of Arab universities to implement climate change 
mitigation strategies, particularly through their impact on 
research funding, educational programming, and 
sustainable infrastructure development. The availability of 
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public and private financing is one of the most critical 
determinants of universities’ ability to engage 
meaningfully in climate-related research and innovation. 
Increasingly, Arab universities rely on government grants, 
international climate finance programs, and private sector 
partnerships to sustain their climate initiatives. For 
example, institutions such as American University in 
Cairo and United Arab Emirates University have 
established specialized research funds focused on climate 
resilience and sustainability. These funds are often 
supported by international collaborations, which enable 
universities in resource-constrained contexts to secure 
essential financing for climate-focused research [49]. 

However, the broader regional economic landscape 
presents considerable financing challenges that affect 
institutional readiness. Between 1992 and November 2023, 
the region secured approximately $2.7 billion from the 
major global climate funds, representing only 6.6% of 
global allocations, alongside $21.7 billion in co-financing 
from development banks, governments, and the private 
sector. Although this totals $24.4 billion, it remains 
among the smallest global shares. The complex 
application processes associated with climate funds, as 
highlighted by United Nations ESCWA [28], further limit 
access to critical financing. Moreover, funding is heavily 
concentrated in a few North African countries, with 
around 78% directed to Morocco, Egypt, Tunisia, and 
Jordan. Over half of these funds are loans, compounding 

already high debt burdens in the region. For instance, 
Egypt’s debt-to-GDP ratio exceeds 92.9%, while 
Tunisia’s is around 80%, a situation worsened by rising 
interest rates [50]. This constrained financial landscape 
restricts the ability of Arab universities to secure dedicated 
resources for climate research, innovation, and resilience-
building programs. 

Furthermore, current climate finance levels fall 
drastically short of what is required to meet regional 
climate targets. The nine MENA countries that have 
quantified their financing needs for achieving their NDC 
goals by 2030–2040 estimate a combined requirement of 
$495 billion, with Egypt and Iraq alone accounting for  
67% of this total. As illustrated in Figure 2, achieving 
these targets would necessitate at least a twenty-fold 
increase in climate finance inflows [50,58,59]. In addition, 
Figure 3 highlights the unequal distribution of approved 
funding, showing that Morocco and Egypt together 
receive 66% of total allocations, while several GCC states 
rely predominantly on lower-value technical assistance 
from the GEF. This uneven allocation reflects deep 
structural economic disparities across the region, which 
influence universities’ ability to access financial resources, 
invest in climate adaptation and mitigation technologies, 
and support national climate objectives. Without more 
equitable and scaled-up climate financing, Arab 
universities may face considerable obstacles in advancing 
climate action and enhancing their institutional readiness. 

 
Source: (Obeid & Gower, 2023) 

Figure 2. Climate finance requirements as per NDCs (million USD) 

 
Figure 3. Cumulative approved funding from the GEF, GCF and CTF, per country (million USD) (Obeid & Gower, 2023) 
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3.1.3. Social Dimension 
Social factors are central to shaping Arab universities’ 

ability to respond effectively to climate change. Public 
awareness, social attitudes toward sustainability, and 
cultural values influence both the demand for climate 
education and the willingness of stakeholders to support 
climate initiatives. Universities across the region are 
increasingly integrating climate change into their curricula, 
awareness campaigns, and community outreach programs. 
A prominent example is University of Jordan, which 
actively collaborates with local partners on environmental 
initiatives and advocates for sustainable policies. This 
includes organizing awareness campaigns aimed at 
students and local communities to enhance environmental 
literacy and participation in climate action [26]. However, 
despite such efforts, there remains a recognized gap in 
public understanding and engagement with climate change 
issues, suggesting the need for more comprehensive and 
sustained educational initiatives to foster societal 
involvement and support. 

In parallel, many public universities in the Gulf region 
are advancing institutional and operational sustainability 
measures that complement academic integration. For 
example, Qatar University has developed a Carbon 
Footprint Report to estimate the institution’s contribution 
to climate change and guide emission reduction strategies 
[47,53]. These initiatives aim not only to reduce 
environmental impact within the university but also to 
model sustainable practices that can inspire broader 
societal change. Moreover, climate change education in 
Arab universities increasingly seeks to prepare students as 
future leaders in climate mitigation and adaptation, 
equipping them with the knowledge, skills, and agency to 
address challenges at local, national, and global levels 
[37,51]. Nonetheless, significant challenges persist, 
including a lack of comprehensive studies on student 
awareness and the effectiveness of climate change 
education in several Arab countries, particularly within the 
GCC. Much of the existing research remains focused on 
international contexts, highlighting the urgent need for 
localized studies and educational strategies tailored to the 
region’s unique social, cultural, and environmental 
realities [52]. 

3.1.4. Technological Dimension 
Universities act as hubs for interdisciplinary research, 

bringing together diverse expertise to tackle complex 
climate challenges. This includes developing new 
technologies, promoting public awareness, and 
influencing policy decisions related to climate change 
mitigation and adaptation [35]. The keyword network 
visualization (Figure 4) presents a comprehensive analysis 
of 20,000 articles published in 2024 on climate change, 
specifically focusing on Arab Universities extracted from 
Scopus database. The red cluster, which includes terms 
such as "climate change," "temperature," "precipitation," 
and "water supply," underscores the region's primary 
concern with environmental changes, particularly the 
impacts on water resources. This highlights the 
vulnerability of Arab countries to rising temperatures and 
shifting weather patterns, which threaten water availability 
and agricultural productivity. The presence of keywords 

like "risk assessment" and "health risks" suggests an 
emerging focus on the public health implications of 
climate change, particularly in relation to water scarcity 
and heatwaves. In the purple cluster, terms like "public 
health," "risk factors," and "mortality" indicate a growing 
awareness of the direct and indirect health impacts of 
climate change, including increased risks to vulnerable 
populations such as the elderly and children. The 
intersection of health and environmental risks is a key 
concern, particularly with mentions of diseases like 
"coronavirus disease 2019," highlighting the complexity 
of global health crises in the context of climate change.  

The green cluster focused on "genetics," "microbiology," 
and "antioxidants," reveals the region's increasing emphasis 
on understanding the biological impacts of climate change, 
particularly on agriculture, biodiversity, and soil health. 
This is evident in keywords like "heavy metal" and 
"microbial sensitivity test," which reflect concerns about 
pollution and the resilience of ecosystems to environmental 
stressors. The blue cluster, featuring terms like "energy," 
"optimization," and "performance," highlights the 
significant push for sustainable energy solutions in Arab 
countries, emphasizing renewable energy and energy 
efficiency as vital components of climate change mitigation. 
The region is prioritizing the transition away from fossil 
fuels, with a focus on technologies that can optimize 
energy generation and reduce emissions. Finally, the 
yellow cluster, with keywords like "machine learning" and 
"optimization algorithms," demonstrates the growing role 
of advanced computational methods in addressing climate 
change. These technologies are being leveraged to model 
climate scenarios, improve resource management, and 
develop adaptive strategies, particularly in sectors like 
water, agriculture, and energy. Overall, this analysis 
illustrates the interdisciplinary nature of climate change 
research in Arab countries, spanning environmental 
science, public health, energy, and technology, with a 
clear focus on building resilience and mitigating the 
impacts of climate change [55,56]. 

 
Source: Scopus, 2025 

Figure 4. Keyword Network Analysis of Climate Change Research in 
Arab universities (2024) 
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Arab universities are increasingly recognizing the 
importance of integrating climate change into their 
academic programs, although the extent and methods of 
integration vary. A key approach involves aligning 
educational efforts with national visions and strategies. 
For instance, Saudi universities are aligning their 
academic programs with national strategies such as Saudi 
Vision 2030. This integration ensures that climate change 
education not only addresses national goals but also raises 
awareness and prepares future leaders to tackle the 
pressing challenges of climate change [51]. In addition to 
national alignment, climate change education is being 
incorporated both within university curricula and through 
co-curricular activities. This integration aims to equip 
students with essential knowledge and skills to adapt to 
and mitigate climate change impacts. The focus is on 
influencing students’ behaviors and lifestyles, fostering 
long-term adaptation strategies. Moreover, this integration 
encourages student activism and collaboration with 
various stakeholders, facilitating broader engagement in 
climate action [37,54]. However, there remains a gap in 
systematically assessing how climate change is integrated 
into curricula, as well as how students perceive and 
engage with these topics, signaling a need for further 
research and development in this area [37]. 

3.2. Policy Pathways for Arab Universities 
Based on the PEST analysis, expert insights were used 

to develop clear policy directions for strengthening the 
role of Arab universities in climate change mitigation. The 
results show that universities face major challenges, such 
as limited funding and weak coordination, but also have 
important opportunities to act. By combining insights 
from universities, policymakers, and sustainability experts, 
the analysis highlights practical steps that Arab 

universities can follow. To make the results clear, they are 
organized into four main areas: (i) research and innovation, 
(ii) curriculum and education, (iii) sustainable campus 
operations, and (iv) community engagement. Each area 
sets out a main pathway, a number of sub-policies, and the 
expected long-term effects, which are illustrated in the 
policy pathway maps (Figures 5–9). Overall, the results 
point to a strong agreement among experts that finance, 
governance, and collaboration are key to positioning Arab 
universities as leaders in regional climate action. 

3.2.1. Research and Innovation 
The results on research and innovation showed both the 

opportunities and barriers affecting Arab universities’ role 
in climate action”. Experts noted that climate related 
research remains fragmented, underfunded, and often 
weakly connected to national policy agendas. Limited 
access to sustained funding and the absence of systematic 
collaboration across universities were identified as major 
impediments to advancing knowledge production in the 
region. To address these challenges, the main policy 
pathway identified was the promotion of regional 
collaboration and variation of research funding. This 
pathway reflects the recognition that climate challenges in 
the Arab world are transboundary and require coordinated 
institutional responses to achieve cumulative impact. 
Several sub-policies (Table 2) were identified to 
operationalize this pathway, including the creation of 
inter-university climate research hubs, the establishment 
of regional funding schemes, and the incentivization of 
interdisciplinary clusters and open-access data platforms. 
Importantly, results also emphasized the need to enhance 
the policy relevance of academic outputs by explicitly 
linking research agendas to national adaptation and 
mitigation strategies.  

Table 2. Sub-policies for Research and Innovation and Their Expected Future Effects 

Sub-Policy Barrier Addressed Level of 
Implementation Time Horizon Expected Future Effect 

Establish Arab university 
climate research hubs 

Fragmentation of 
research efforts 

Regional / Inter-
university Medium-term 

Strengthens Arab universities’ role in advancing 
regional adaptation and resilience research, 

positioning them as contributors to debates on 
water security, and food systems in the context 

of climate change. 

Develop competitive 
regional climate research 

funds 

Lack of dedicated 
and sustained 

funding 
Regional Medium- to long-

term 

Expanding capacity to conduct sustainable 
research on decarbonization pathways, 

renewable energy transitions, and low-carbon 
technologies. 

Incentivize 
interdisciplinary research 

clusters 

Disciplinary silos in 
climate studies Institutional / National Short- to medium-

term 

Promoting an integrated approach to climate 
challenges, and enabling universities to 

contribute to systems-based studies on the nexus 
between energy, water, food, and health. 

Promote open access 
climate data platforms 

Limited access to 
reliable climate data 

Regional / Cross-
border Short-term 

Enhancing the exchange of climate knowledge 
on digital modeling and monitoring, artificial 
intelligence applications, and supporting early 

warning systems. 

Link research outputs to 
national adaptation and 

mitigation policies 

Weak policy–
research interface National / Institutional Long-term 

Embeds university research in nationally 
determined contributions (NDCs) and adaptation 
plans, ensuring academic outputs directly inform 

policy frameworks on loss and damage, 
resilience, and mitigation. 

Source: Authors 
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Source: Authors 

Figure 5. Policy Pathways Map for Research and Innovation in Arab Universities 

Table 3. Sub-policies for Curriculum and Education and Their Expected Future Effects 

Sub-Policy Barrier Addressed Level of Implementation Time Horizon Expected Future Effect 
Embed sustainability 

requirements in 
accreditation frameworks 

Lack of systemic 
incentives National Medium-term 

Institutionalizes climate education, ensuring 
all graduates acquire green skills for the 

just transition. 

Integrate climate literacy 
across all disciplines 

Narrow disciplinary 
focus Institutional Short- to 

medium-term 

Mainstreams sustainability literacy and 
creates a generation of climate-aware 

professionals across sectors. 

Train faculty in 
sustainability pedagogy 

Limited teaching 
capacity Institutional Short-term 

Enhances capacity for teaching on climate 
justice, adaptation, and mitigation, 
following global higher education trends. 

Introduce service-learning 
and experiential courses 

Weak connection to 
practice Institutional / Community Short- to 

medium-term 

Links education with local adaptation 
projects, embedding resilience and 

community engagement in student learning. 

Establish transdisciplinary 
degree and micro-

credential programs 

Fragmented 
academic offerings Regional / Institutional Medium- to 

long-term 

Expands opportunities in renewable 
energy, circular economy, biodiversity, 
and resilience studies, aligning curricula 

with global priority areas. 

Source: Authors 

 
Source: Authors 

Figure 6. Policy Pathways Map for Curriculum and Education in Arab Universities 

The Policy Pathways Map for Research and Innovation 
(Figure 5) show how targeted interventions can initiate a 
chain of transformative effects. Setting up regional 
research hubs and creating competitive climate research 

funds are immediate steps that can help overcome the 
current fragmentation and lack of resources. These actions 
make it easier for researchers from different fields to work 
together, give universities better access to shared climate 
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data, and ensure that research is more relevant to real 
policy needs. As a result, university research can connect 
more directly to national adaptation and mitigation 
strategies, while also raising the international profile of 
Arab universities in global climate debates. Over time, 
these combined efforts pave the way for net-zero research, 
greater regional resilience, and the recognition of Arab 
universities as key leaders in climate justice. 

3.2.2. Curriculum and Education 
The experts revealed that efforts to integrate climate-

related content into higher education curricula remain 
largely fragmented and inconsistent. Climate topics are 
typically introduced within environmental science or 
engineering programs, while most other academic fields 
remain disengaged from sustainability education. 
Participants identified several structural and cultural 
barriers, including the absence of accreditation standards 
mandating the integration of sustainability principles and 
prevailing perceptions that frame climate change as a 
peripheral rather than a core academic concern. To 
address these challenges, experts emphasized the need for 
systemic integration of climate education across all 
disciplines, supported by accreditation mechanisms and 
innovative pedagogical approaches. Recommended policy 
directions included embedding sustainability criteria 
within national quality assurance and accreditation 
frameworks, mainstreaming climate literacy across diverse 
disciplines, and expanding experiential and service-
learning opportunities that connect students with real-
world sustainability challenges. Faculty training in 
sustainability pedagogy and the development of 
transdisciplinary programs, such as joint degrees and 
micro-credentials, were also deemed critical. Collectively, 
these measures aim to position universities as key agents 
of societal transformation, fostering climate-literate 
graduates equipped with the competencies necessary for 
leadership in addressing the complex challenges of 
climate change. The sub-policies and their anticipated 
outcomes are summarized in Table 3. 

The Policy Pathways Map for Curriculum and 
Education (Figure 6) highlight the transformative potential 
of embedding climate literacy into accreditation 
frameworks and across disciplines. Experts emphasized 
that direct interventions such as sustainability-oriented 
accreditation processes, faculty training in climate 
pedagogy, experiential and service-learning opportunities, 
and the establishment of transdisciplinary programs serve 
as key entry points for systemic reform in higher 
education. These initiatives were identified as catalysts for 
broader indirect outcomes, including increased student 
engagement in climate adaptation and mitigation projects, 
the cultivation of a green-skilled workforce, heightened 
societal awareness of climate challenges, and strengthened 
community–university partnerships. Over time, these 
processes are expected to foster the emergence of a 
climate-literate generation and contribute to the 

development of human capital essential for a just and 
sustainable transition. Ultimately, experts agreed that such 
reforms would position universities as central actors in 
advancing regional competitiveness within the green 
economy, while aligning educational transformation with 
global imperatives for sustainability literacy, climate 
justice, and cultural change. 

3.2.3. Sustainable Campus Operations 
The results on sustainable campus operations revealed 

considerable variation among Arab universities, shaped by 
differences in financial capacity, infrastructure, and 
institutional priorities. Experts noted that while some 
universities have successfully implemented renewable 
energy and energy efficiency projects, many continue to 
face challenges that hinder the wider adoption of 
sustainability practices. Economic constraints particularly 
limited budgets and competing institutional demands were 
consistently identified as major obstacles. To address 
these issues, experts emphasized a policy pathway focused 
on the gradual adoption of sustainable infrastructure and 
operational practices, supported by collaboration with 
industry and government partners. This approach 
recognizes that universities can steadily reduce their 
environmental footprint through the step-by-step 
implementation of practical and affordable measures, 
while positioning campuses as models of climate-
responsive solutions. Summarized in Table 4, the 
proposed sub-policies include regular energy efficiency 
assessments, upgrading existing buildings and facilities, 
piloting renewable energy projects, and advancing zero-
waste initiatives. Additional actions such as green 
purchasing policies and partnerships with industry were 
identified as important means for gaining access to new 
technologies and co-financing opportunities. Together, 
these strategies aim to embed sustainability within daily 
campus operations and strengthen universities’ roles as 
leaders in the transition toward climate resilience. 

The Policy Pathways Map for Sustainable Campus 
Operations (Figure7) illustrates how coordinated technical 
and administrative measures can reduce the environmental 
impact of universities. Practical measures such as energy 
audits, infrastructure upgrades, renewable energy trials, 
waste reduction programs, sustainable procurement, and 
partnerships with industry establish the foundation for 
lasting operational change. These initiatives lead to 
broader impacts, including measurable reductions in 
carbon emissions, transforming campuses into living 
laboratories, and strengthening links between academia 
and industry. Over time, these pathways promote the 
transition to net-zero campuses, the integration of circular 
economy practices, meaningful contributions to global 
climate goals, and position universities as key players in 
sustainability governance and regional leaders in climate 
innovation., where Campus-level reforms serve as a 
mitigation strategy and a catalyst for broader systemic 
transformation. 
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Table 4. Sub-policies for Sustainable Campus Operations and Their Expected Future Effects 

Sub-Policy Barrier Addressed Level of 
Implementation Time Horizon Expected Future Effect 

Conduct regular energy 
efficiency audits Lack of baseline data Institutional Short-term 

Reduces emissions through energy savings, 
supporting global moves toward net-zero 

campuses. 
Implement phased retrofitting 

of infrastructure High upfront costs Institutional Medium- to 
long-term 

Improves efficiency and contributes to climate 
mitigation through gradual emissions reduction. 

Develop renewable energy 
pilots (solar, wind, hybrid 

systems) 

Limited adoption of 
clean energy 

Institutional / 
Regional Medium-term Expands renewable adoption, aligning with global 

energy transition priorities. 

Launch zero-waste and 
recycling initiatives 

Inefficient waste 
systems Institutional Short-term Contributes to circular economy and resource 

efficiency goals. 

Adopt green procurement 
policies 

Unsustainable 
supply chains 

Institutional / 
National Medium-term 

Promotes low-carbon supply chains and sustainable 
materials, reflecting global sustainable 

consumption and production agendas. 
Foster university–industry 
partnerships for technology 

transfer 

Limited access to 
technologies 

Institutional / 
Regional 

Medium- to 
long-term 

Accelerates deployment of climate technologies 
and supports innovation in line with global green 

tech markets. 

Source: Authors 

 
Source: Authors 

Figure 7. Policy Pathways Map for Sustainable Campus Operations in Arab Universities 

Table 5. Sub-policies for Community Engagement and Their Expected Future Effects 

Sub-Policy Barrier Addressed Level of 
Implementation 

Time 
Horizon Expected Future Effect 

Establish university climate 
innovation hubs Fragmented outreach Institutional / 

Community 
Medium-

term 

Creates platforms for local climate 
innovation, contributing to community 

resilience agendas. 
Integrate service-learning and 

volunteering into curricula 
Informal student 

engagement Institutional Short-term Cultivates climate leadership and embeds youth-
driven climate action in higher education. 

Develop structured partnerships 
with municipalities, NGOs, and 

businesses 
Weak coordination Institutional / 

Local 
Medium- to 
long-term 

Aligns university action with local adaptation 
and resilience strategies, enhancing 

implementation of SDGs. 
Run community climate 

awareness campaigns and 
workshops 

Limited public 
knowledge 

Institutional / 
Community Short-term Improves climate literacy and mobilizes 

communities for mitigation and adaptation. 

Create extension programs for 
rural and vulnerable populations 

Limited outreach to 
marginalized groups 

Institutional / 
Regional 

Medium- to 
long-term 

Strengthens climate justice and equity, 
ensuring vulnerable populations are included in 

adaptation planning. 

Source: Authors 

3.2.4. Community Engagement 
Experts highlighted that Arab universities hold a strong 

position of social trust within their communities; however, 
their engagement in local climate action remains uneven 
and fragmented. According to the expert assessments, 
most climate-related activities are initiated by student 

organizations or individual faculty members rather than 
being embedded in institutional frameworks. 
Collaborations with municipalities, NGOs, and local 
industries were described as occasional and dependent on 
personal relationships rather than formalized agreements. 
The experts identified the key policy direction as the 
institutionalization of structured community engagement 
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mechanisms, moving universities from isolated outreach 
efforts toward sustained collaboration. Table 5 reviews 
the sub-policies proposed under this pathway, 
including the establishment of university-based climate 
hubs, the integration of service-learning and volunteer 
programs into curricula, and the development of strategic 
partnerships with municipal and civil society actors. 
Additional recommendations underscored the need for 
community awareness initiatives and extension programs 
tailored to rural and vulnerable populations. 

Experts noted that universities play a pivotal role in 
extending the reach of climate action beyond their 
campuses through structured mechanisms of community 
engagement. They emphasized that coordinated 
interventions such as establishing university climate hubs, 
integrating service-learning into academic curricula, 
forming partnerships with municipalities and NGOs, and 
implementing awareness campaigns and targeted 

programs for vulnerable populations form the essential 
groundwork for local climate initiatives. As illustrated in 
Figure 8, these policy pathways outline how organized 
engagement structures can strengthen the societal role 
of universities. The experts observed that such 
interventions generate broader effects, including stronger 
community resilience, increased trust between universities 
and citizens, municipal adoption of sustainable practices, 
youth-led climate innovation, and greater social cohesion 
around environmental issues. Over time, these dynamics 
can transform universities into regional resilience hubs 
that advance equitable adaptation strategies, embed 
principles of climate justice in local governance, and 
contribute meaningfully to broader societal sustainability 
transitions. In doing so, universities emerge as central 
actors linking science with society and aligning 
community engagement with global priorities for 
inclusive climate action. 

 
Source: Authors 

Figure 8. Policy Pathways Map for Community Engagement in Arab Universities 

Table 6. Sub-policies for Cross-Cutting Pathways and Their Expected Future Effects 

Sub-Policy Barrier Addressed Level of 
Implementation Time Horizon Expected Future Effect 

Align university climate 
strategies with national and 

regional policies 

Fragmentation, lack of 
policy support National / Regional Medium-term 

Ensures coherence with Paris 
Agreement targets and SDG 13, 

embedding universities in climate 
governance. 

Introduce innovative 
financing mechanisms (green 

bonds, climate funds, cost-
sharing) 

Limited financial 
resources 

Regional / 
Institutional 

Medium- to long-
term 

Provides sustainable finance streams, 
supporting climate adaptation and 

mitigation projects. 

Strengthen capacity building 
for faculty, staff, and students 

Skills and expertise 
gaps Institutional Short- to medium-

term 

Builds capacity in climate risk 
assessment, resilience planning, 

and just transition, equipping 
universities for long-term roles. 

Create a regional Arab 
University Climate Network 

(AUCN) 

Lack of inter-
university 

collaboration 
Regional Medium- to long-

term 

Enhances collective research and 
advocacy, enabling Arab universities to 
engage in global climate dialogues 

(COP, IPCC). 

Establish joint monitoring and 
reporting systems 

Absence of 
performance metrics 

Regional / 
Institutional Medium-term 

Standardization measurement of carbon 
footprints, resilience indicators, 

and SDG performance, contributing 
to global reporting norms. 

Source: Authors 
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Source: Authors 

Figure 9. Policy Pathways Map for Cross-Cutting Pathways in Arab Universities 

3.2.5. Cross-Cutting Pathways 
Experts identified several cross-cutting pathways that 

support and enable progress across all thematic domains 
of climate action in Arab universities. They emphasized 
that without systemic alignment between university 
strategies and national climate policies, institutional 
initiatives risk remaining fragmented and insufficiently 
supported by policy frameworks. Financial constraints 
were consistently cited as a key barrier affecting research, 
education, operations, and outreach simultaneously, 
highlighting the need for innovative and sustainable 
financing mechanisms. Table 6 shows the proposed sub-
policies developed under these cross-cutting pathways, 
which include targeted measures for institutional 
alignment, resource mobilization, and capacity 
enhancement. Experts further underscored the importance 
of capacity building, noting that limited expertise among 
faculty and administrative staff continues to hinder 
effective implementation of climate initiatives. They also 
strongly supported the establishment of a regional Arab 
University Climate Network (AUCN) to facilitate 
knowledge exchange, joint projects, and collective 
advocacy, these cross-cutting pathways constitute the 
structural enablers required for universities to move from 
isolated efforts toward coordinated contributions at both 
national and regional levels. 

Experts emphasized that sustained climate action within 
Arab universities depends on a set of structural enablers 
that cut across institutional domains and support long-term 
coordination. They identified interventions such as 
aligning university strategies with national climate 
policies, establishing innovative financing mechanisms, 
enhancing the capacities of staff and students, building a 
regional climate network, and introducing standardized 
monitoring systems to overcome systemic barriers to 
collaboration and resource mobilization. As shown in 
Figure 9, these cross-cutting policy pathways outline 
how finance, governance, and collaboration act as 
reinforcing levers that amplify the impact of actions 
across research, education, operations, and community 
engagement. According to expert analysis, these 
measures foster indirect outcomes including stronger 
inter-university collaboration, more coherent contributions 

to national climate targets, improved access to international 
climate finance, harmonized performance metrics, and 
deeper involvement in global knowledge and policy 
networks. Over time, these dynamics consolidate the 
collective role of higher education in the low-carbon 
transition, embed universities more firmly within regional 
climate governance structures, and strengthen their 
visibility and influence in international climate negotiations. 

4. Conclusion  

This study highlights the essential role Arab 
universities can play in addressing the multifaceted 
challenges posed by climate change. As key hubs for 
research, innovation, and community engagement, these 
institutions are uniquely positioned to lead efforts in both 
mitigating and adapting to climate impacts. However, the 
findings reveal that the full potential of universities in the 
region has yet to be fully realized, primarily due to several 
barriers that hinder their involvement in climate action. A 
major challenge highlighted in the paper is the fragmented 
political landscape that affects how universities engage 
with climate change. While some national climate policies 
exist, the integration of these policies into higher 
education institutions' strategic frameworks remains 
insufficient. Financial limitations, such as inadequate 
funding for climate research and the implementation of 
sustainable infrastructure, further restrict the capacity of 
universities to take meaningful action. On the social front, 
limited public awareness and engagement with climate 
issues hinder the broader adoption of climate education 
and the mobilization of stakeholders to support university-
led climate initiatives. Technologically, while progress has 
been made, universities still face challenges in accessing 
the latest tools and technologies needed for impactful 
climate research and solutions. 

In response to these challenges, this paper proposes a 
series of policy pathways aimed at empowering Arab 
universities to become more effective contributors to 
climate action. These pathways are organized around four 
main areas: research and innovation, curriculum 
development, campus sustainability, and community 
engagement. By fostering regional collaborations, 

 



182 Journal of Business and Management Sciences  

establishing dedicated climate research hubs, and securing 
competitive funding opportunities, universities can 
enhance their research output and ensure it is aligned with 
national climate goals. This will not only amplify their 
role in climate change mitigation but also elevate their 
influence in regional and global climate discussions. 
Embedding climate change education across all academic 
disciplines is vital for preparing future leaders who can 
address climate challenges in their respective fields. 
Universities must integrate sustainability and climate 
literacy throughout their curricula, ensuring that all 
students, regardless of their major, are equipped with the 
knowledge and skills to contribute to sustainable 
development. Faculty training programs, interdisciplinary 
coursework, and hands-on learning opportunities are 
essential to fostering a climate-conscious culture within 
universities. By doing so, universities can empower 
students to become proactive participants in the global 
response to climate change. 

Sustainable campus operations are another important 
area where universities can make a significant impact. By 
adopting renewable energy technologies, improving 
energy efficiency, and reducing waste, universities can 
minimize their environmental footprints. Furthermore, 
universities can serve as living labs, demonstrating the 
practicality of sustainable practices and technologies. 
These efforts not only reduce operational costs but also act 
as models for other institutions and the surrounding 
communities, highlighting the potential for widespread 
adoption of climate-friendly practices. Universities must 
also extend their influence beyond campus borders by 
engaging with local communities. This can be achieved 
through partnerships with government bodies, NGOs, and 
businesses to create and implement tailored climate 
solutions that meet the needs of local populations. 
Establishing climate innovation hubs, promoting service-
learning and volunteer programs, and running public 
climate awareness campaigns are key strategies for 
building stronger community engagement. By doing so, 
universities can help ensure that climate action is inclusive, 
equitable, and addresses the needs of vulnerable groups 
who are most at risk from climate impacts. Arab 
universities have a vital role to play in the region’s climate 
response, but to fully realize this potential, they must 
overcome the challenges identified in this study. Both 
institutional reforms and external support are needed to 
strengthen universities' engagement with climate action. 
Collaboration among policymakers, university leaders, 
and other stakeholders is essential to align higher 
education institutions with national and regional climate 
goals. Increased investment in climate research, the 
integration of climate change into curricula, and the 
promotion of sustainable campus practices will enable 
universities to serve as effective agents of change. By 
following the proposed policy pathways, Arab universities 
can contribute significantly to building climate resilience, 
both regionally and globally, and help pave the way for a 
more sustainable future. 
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