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The Economic Impacts of Yemen’s Development-Conflict-Climate Nexus

Yemen is facing a complex set of challenges around the nexus of development, conflict, and climate that
exhibit significant regional variation. Yemen has long been the poorest country in the Middle East and
North Africa and has the highest population growth rate globally, increasing pressures on water, food, and
essential infrastructure and services. Prior to the onset of the conflict in 2015, the economy was caught in
a jobless slow growth cycle leading to stagnant per capita income and rising levels of youth unemployment
that have been on a downward trajectory. The population living in poverty had increased from 35 percent
in 2005/2006 to 48.6 percent in 2014, the last year for which poverty data are available. The outbreak of
the conflict has subsequently had devastating effects on the country’s social and economic development,
fragmenting the country and exacerbating pre-existing vulnerabilities, with 80 percent of households in
need of humanitarian assistance in 2023. Fragile, conflict and violence (FCV) affected countries like Yemen
are not only disproportionally exposed to climate change, but they also lack the capacity to cope with its
impacts, suffering more severe and persistent GDP losses than other countries due to climate shocks.

Today, Yemen is one of the most vulnerable and least prepared countries to deal with the outcomes of
climate change. By 2050, aggregate temperature could rise by up to 1.69°C under more pessimistic climate
scenarios, with coastal regions experiencing the highest increases in temperature during winter and spring,
and highland and eastern interior regions during other seasons. Precipitation is projected to increase under
all climate scenarios, with significantly wetter conditions expected across large parts of the country. These
are projected to be as much as 43 percent under the more optimistic scenarios, with even the pessimistic
scenarios projecting a 15 percent increase in precipitation by 2050. These changes are accompanied by
increased variability and more intense precipitation events, leading to longer, hotter dry periods. These long-
term climatic shifts manifest through complex pathways but present potential opportunities for parts of Yemen,
while posing severe risks in the absence of appropriate investments, particularly for water and food security.
The increasing intensity and frequency of climate shocks also increases the risk of floods, particularly in urban
areas, and damage to critical infrastructure, all while compounding the challenges for Yemen’s human capital.

Yemen’s economic prospects will be significantly influenced by future climate conditions and political
developments. Annual GDP is projected to decline by an average of 3.9 percent by 2040 compared to baseline
estimates under a more pessimistic climate scenario that is characterized by increased temperatures
and longer dry periods. These losses are primarily driven by reductions in crop production and fisheries,
limitations on labor productivity, and the deterioration of health and connectivity infrastructure. In contrast,
an optimistic climate scenario characterized by increased temperatures and precipitation could lead to
higher crop yields and less severe impacts on other channels, resulting in a modest projected average annual
GDP growth of 1.5 percent by 2040, even without adaptation investments. However, this growth would be
insufficient to improve incomes and deliver benefits to the population. The degree of vulnerability to climate
change will depend on the broader political environment, as well as the policy environment and investments
in adaptation. Heightened conflict puts limitations on investment planning, shrinks market access, and
thereby climate adaption takes place in an ad hoc manner as part of the broader humanitarian assistance.
As Yemen moves towards peace, the economy becomes more resilient to climate change, with higher growth
and market diversification enabling investments in climate adaptation. With peace and targeted adaptation
investments, Yemen could realize GDP growth 2.6 percentage points above the baseline projections.

Uncertainty around the nexus of development, conflict, and climate requires a risk-informed
approach that can respond to shifts in political scenarios to scale up climate actions.

The Yemen Country Climate and Development Report (CCDR) proposes a scenario-based framework that
overlays different levels of fragility and capacity of climate action. The analysis and recommendations
have been tailored to the country’s unique context, with the impacts of climate change and potential



adaptation measures framed around three potential pathways for Yemen'’s future development (Figure 1).
These scenarios reflect different trajectories that allow for risk-informed decision-making and include future
pathways framed around “Peace and Prosperity”, “Status Quo”, and “Escalation and Intensification”. Each
scenario is categorized by a set of assumptions on the development narrative, average annual growth in
GDP per capita for the next 20 years (2023-2040), the fiscal capacity to adapt, and the scale of actions from
local, to regional, to national levels. These scenarios are not intended to be realistic predictions but rather
to capture the range of possibilities that are informed by the nexus between development, conflict, and
climate. This approach allows for a nuanced exploration of how different levels of adaptation and conflict

resolution efforts can shape the country’s future.

The possible interventions to manage climate risks in Yemen depend on the broader enabling context,
with “Peace and Prosperity” providing a significant dividend. While the magnitude of the physical climate-
related hazards under these three scenarios is the same, the impact of these hazards and Yemen’s level of
vulnerability is different, as are the interventions and response mechanisms. Under “Status Quo”, continued
political instability limits the implementation of the full set of adaptation measures. This is due to a number of
contributing factors, including security concerns, competing humanitarian demands, limited access to financing,
and limited human capital. In this context, preserving the foundations for future development can take the
form of strategically selected rehabilitation of infrastructure assets with immediate policy objectives, notably
water, food security, and protecting people from emergent climate hazards. Under a more optimistic scenario
of “Peace and Prosperity”, scaling up adaptation interventions and strategic infrastructure facilities would help
adapt Yemen’s economy to the changing climate. The framework highlights that the intensity and effectiveness
of climate action are directly proportional to the shift away from conflict and instability. In the more pessimistic
scenarios, the situation can range from basic humanitarian support in emergencies, to a Status Quo with
adaptation indirectly supported through broader humanitarian investments aimed at building resilience among
local communities. Conversely, Peace and Prosperity will allow for greater levels of climate adaptation, leading
to resilient development and economic expansion, with a significant peace dividend (Figure 1).

Figure 1: Risk-informed approach for scaling climate responsive investments in response to changes in
the enabling environment.
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The CCDR presents a series of recommendations that are grouped under five scalable High-Level Objectives
(HLOs) that retain agility of action under three indicative scenarios. These HLOs reflect: (i) the priority pillars
and analytical findings of the CCDR (Figure 2), (ii) feedback and needs communicated by Yemeni experts
from various agencies and institutions, and (iii) extensive multi-stage consultations and workshops with
different social groups, including policy makers, civil society, women, and academic experts, among others.
The five HLOs build on the foundations of the humanitarian response and provide a baseline for an adaptive
development agenda that responds to the priority impacts of climate change in Yemen, accounting for the
level of political stability. Yemen could potentially leverage climate change for economic gains as increased
rainfall, combined with strategic investments, may boost water availability, alleviate unmet water demands,
and create positive spillovers on all sectors of the economy.

Figure 2. Priority Pillars and Sectors for the Country Climate and Development Report.
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High-level Objective 1: Develop spatially targeted, scalable and people centered area-based
approaches to build resilience and reduce multidimensional poverty.

Half of Yemenis, about 16.7 million people, are exposed to at least one climate hazard of either extreme
heat, drought, or flooding, exacerbating the multidimensional elements of poverty, with strong regional
concentrations. Half the population was also exposed to acute food insecurity in 2022, with 26 percent of all
Yemenis living in areas subject to the food security crisis and exposed to at least one extreme climate-related
hazard. An estimated 7.2 million people are exposed to extreme heat, mostly concentrated along the western and
southern coastal plains, 7.4 million people in the south-western part of the highlands are exposed to flooding, and
6.7 million are exposed to drought in the north-western coastal plains and the south-eastern leeward side of the
highlands. The levels of vulnerability are even higher when considering exposure to conflict related events. The
districts that see the largest number of individuals affected by potential compounding shocks are Marib city in
Marib governorate, Abs in Hajjah governorate, Bani Al Harith and Sanhan wa Bani Bahlul in Sana’a governorate,
and Bayt al Fagih in Al Hodeidah governorate. Combined, these districts are home to more than one and a half
million Yemenis exposed to compounding shocks.

Managing uncertainty in Yemen’s climate resilience requires an area-based approach that can target the
most vulnerable households, while responding to the enabling environment and be scaled according to the
availability of financial resources. Roughly 40 percent of the population now live in five governorates which
account for nearly 70 percent of GDP. Sana’a and Aden alone account for an estimated 40 percent of GDP
and 15 percent of the population. Exposure exhibits significant spatial differences, with more than 90 percent
of the population and 95 percent of GDP concentrated within water management areas in the western and



south-western parts of the country. These regional differences, coupled with the limited resources, and
emergent examples of bottom-up and localized climate actions substantiate the need for an area-based
approach that can adapt to changes in the enabling political environment. Such approaches should be
targeted based on objective technical criteria, but scaled in response to the enabling environment as well
as changes in resource availability, local capacity, taking into account community needs and perspectives.

Geographically focused packaging of climate investments can maximize impact and enable scaling-up
across sectors. The correlation between the incidence of conflict and precipitation with food insecurity
suggests that there are significant spatial differences and that investments in adaptation to climate shocks
are more important in areas with higher conflict incidences. An area-based approach for short- and long-term
interventions across the humanitarian-development nexus delineates geo-physical boundaries and takes a
multi-sectoral approach accounting for capacity for action, access to services, and an inclusive strategy to
address the needs of vulnerable population groups. Equity considerations necessitate geographically targeted
packages of interventions to prioritize synergies across the portfolio and maximize results. This will be critical
for alleviating water scarcity, agricultural production and food security, as well as infrastructure and disaster
risk management, impacting economic prospects and the multi-dimensional elements of poverty in Yemen.

High-level Objective 2: Improve water and food security and build a resilient fisheries sector
amid uncertainty.

Yemen'’s projected future climate has the potential to reduce, but not alleviate, water scarcity in the world’s
poorest, most water scarce country. Most water management areas experience acute water shortages, with
unmet water demands expected to rise to 50 percent by 2050 in the absence of climate change. Unmet
demands are concentrated in the northwestern and eastern-central basins (e.g. western Rub Al Khali, central
Red Sea, eastern Arab Sea), and could reach as high as 90 percent in certain basins due to high irrigation
demands. Both the optimistic and pessimistic climate scenarios are projected to result in a decline in unmet
demands across all sectors by mid-century. Unmet municipal demands are projected to reduce from around
20 percent to between 14 and 16 percent by mid-century, depending on the climate scenario, while unmet
demands in the irrigation sector are projected to decline from 48 percent to between 39 and 45 percent.

Harnessing the potential associated with increased precipitation will require targeted investments, failing
which the impacts of more intense rainfall and longer dry periods will have devastating impacts. Yemen
relies heavily on groundwater, which is affected by a complex array of climate-related factors that can increase
or decrease permeability of the landscape, infiltration of water and recharge of aquifers. Interventions that
increase recharge, such as terracing, percolation ponds, sand dams, and injection wells, can significantly
decrease unmet water demand. Doubling the rate at which groundwater resources are recharged reduces
unmet irrigation demand by more than 10 percent across both the no climate change and the future climate
change scenarios. However, if such investments are not realized, and groundwater recharge rates are
halved, unmet irrigation demands could increase by nearly 30 percent in some water management areas.

Rainfed and irrigated crop production show a potential aggregated increase of 13.5 percent under
optimistic climate projections. Rainfed crop production could increase by as much as 11.9 percent under an
optimistic scenario, although some high revenue crops, like gat and vegetables, exhibit higher vulnerabilities
to climate change and may experience sizable production declines, with impacts estimated at -19 and
-25 percent under a more pessimistic future. However, other high revenue crops such as tropical fruits may
experience production gains under both climate scenarios, with impacts potentially reaching upwards of
30 percent. The heat effect due to increasing temperatures on rainfed crops results in negative impacts,
particularly for gat and vegetables, while the precipitation effect is generally positive for all rainfed crops.
Irrigation exhibits similar production gains, with the doubling of groundwater recharge rates resulting in
production gains ranging from +8 to +52 percent under the pessimistic scenario and from +6 to +61 percent
under the optimistic scenario, with tropical fruit, millet, beans, and coffee exhibiting the greatest production
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improvements (Figure 3). Some residual negative shocks remain for qat, sesame, and vegetables, but only
under the more pessimistic scenario. Failure to increase groundwater recharge rates is projected to result
in negative impacts on production for all crop types.

Figure 3. Irrigated crop production shocks from 2041 to 2050 under different adaptation scenarios
reflected in groundwater recharge rates.
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Climate change poses significant threat to Yemen's fishing sector, with losses reaching 23 percent by mid-
century, affecting the blue economy, food security, and livelihoods in coastal areas. The maximum catch
potential is projected to decrease between around -16.6 percent and -23.1 percent between 2041 and
2050. Assuming that current fishing rates continue to 2050, the loss of revenue in response to changing
sea surface temperatures relative to 2020 could have a one percent impact on real GDP. Climate impacts
on the sector are projected to grow incrementally towards mid-century and vary depending on the climate
scenario considered. However, the magnitude of impacts is highly uncertain, with the physical effects of
climate change on fish stocks and fisheries manifest through a complex array of potential pathways. On-shore
processing and value chains are also vulnerable to increasing sea level rise and inundation of coastal
areas, requiring integrated approaches to coastal zone management. Coastal infrastructure, including that
essential for the fisheries sector, is also at risk of sea level rise and will need protection to enable sustainable
livelihood and food security under future climate scenarios.

High-level Objective 3: Promote disaster risk management and climate-resilient power service
provision centered around renewable energy.

The increasing frequency and intensity of climate related hazards requires effective disaster risk management
to minimize the damages, which can be more than 2.7 percent of GDP. Limiting development in flood-prone
areas and operationalizing early warning systems (EWS), coupled with disaster risk insurance and social
transfer, are critical to reducing vulnerability to climate hazards, particularly flooding. Yemen lacks an integrated
disaster risk management strategy, with outdated planning and regulations hindering efforts and resulting
in reactive responses. Limited coordination and capacity among authorities has led to fragmented efforts,
outdated EWS, and inadequate preparedness, resulting in costly inefficiencies, confusion over mandates, and
weakened capacity to respond to disasters. Long-term territorial planning must be reevaluated to enhance
resilient development of critical infrastructure such as electricity, telecommunications, and transport, with
nature-based solutions offering local level, short term solutions for climate-resilient planning, which not only
provide cost effective mitigation for flood risks but have co-benefits, such as protecting and/or restoring
biodiversity, that can enhance climate regulation and ecosystem services, as well as supporting livelihoods.



Climate change damages in the logistics and transport sectors are projected to increase by as much as
45 percent by 2050 without adaptation, exacerbating disruptions in access to essential goods, services, and
markets. Yemen’s large rural population rely mostly on unpaved dirt roads that are constantly disrupted due to
climate-related hazards that affect access essential services, such as health and education, as well as access
to markets. The country’s roads have been severely damaged due to decades of neglect, continued conflict, and
increasing climate hazards, with disruptions estimated to average 27 days per year, due mainly to inundation
and landslides. Climate-induced annual damages are projected to increase by as much as US$90 million, driven
predominantly by flooding impacts. Similarly, annual costs due to increased road repair and maintenance are
projected to total US$100 million between 2041 and 2050. Damages to bridges from 25-year storm events
show a 13-fold increase to US$172.9 million by mid-century. Given the magnitude of the needed investment
to rehabilitate the logistics and transport infrastructure, climate-resilient rehabilitation works can be prioritized
based on their network criticality toward economic reconstruction and resilient recovery. Only 7 percent of
roads carry 75 percent of food traffic imported from ports and distributed across the country, hence warranting
an area-based prioritization of rehabilitation works. These impacts on roads and bridges are expected to be
more prominent in eastern governorates such as Al Mahrah, as well as Sana’a and Dhamar governorates,
and other western-center areas of the country. Generation of fuel fee revenues should be strengthened to
fund rehabilitation works, complemented with capacity building to employ contract modalities that enable
predictability and sustainability of logistics and transport infrastructure rehabilitation programs.

Distributed renewable energy is vital for climate resilience in Yemen, particularly to restore power and ensure
stable electricity for essential services like water, healthcare, and livelihoods. This is particularly needed
under the “Status quo” and “Intensification and Escalation” scenarios. Electricity is crucial for maintaining cold
storage for vaccines, perishable goods, and for supporting water and sanitation facilities. Moreover, Yemen’s
electricity infrastructure and fossil fuel supply is highly vulnerable to conflict and climate shocks, necessitating
investments in off-grid renewable systems to reduce dependency on fuel imports. However, regulatory bodies
and emergency management systems are underfunded, and the lack of maintenance increases the vulnerability
of grids, especially in coastal areas. To address these risks, there is a need to refurbish infrastructure, improve
regulatory frameworks for climate risk, and build institutional capacity for disaster resilience. In the “Peace and
Prosperity” scenario, the early and rapid development of new utility-scale renewables would result in the lowest
system costs and total emissions, despite having increased growth in demand.

High-level Objective 4: Foster adaptive human development by advancing health and human
capital, prioritizing women and vulnerable groups.

The increasing severity and frequency of health problems are estimated to cost more than US$5 billion in
excess costs due to mortality and morbidity from diseases exacerbated by climate change. Climate change
is imposing additional strain on Yemen’s health services, increasing risk of disease burden, diminishing
labor productivity, and leading to long-term impacts on human capital development for vulnerable groups
at risk due to the conflict. Climate shocks would put 433 health facilities at risk of at least 15 centimeters
of floodwater depth in a 1-in-100-year flood event by 2050, degrade the quality of water, sanitation,
and hygiene services, and increase transmission of vector-borne diseases. Poor water, sanitation and
hygiene infrastructure are projected to combine with changes in projected precipitation to exacerbate the
associated health challenges of water-borne diseases, with more than 200 additional deaths and more
than US$120 million in excess health costs attributable to diarrhea projected in 2050. llinesses related to
extreme heat are projected to increase ten-fold from 2020 to 2050, with 25 percent directly attributable to
climate change especially in major coastal cities like Al Hodeidah, Aden, and Mukalla. Considering a wet-
bulb temperature, which measures how well one can cool themselves by sweating, in a 100-year return
period, there are over five million Yemenis exposed to temperature over 35 degrees Celsius, with most of
these concentrated in Al Hodeidah governorate, Aden and Hadramawt. Developing preventive healthcare
system will help counteract the impact of water-borne diseases.



Emphasizing the roles of women and youth in Yemen could be key to developing effective climate-
responsive policies as these groups are disproportionately impacted by displacement and extreme events.
There are approximately 400,000 children under five years of age exposed to wet-bulb temperatures of
35 degree Celsius. The combination of increased hot days and tropical nights disproportionately effect
the elderly, pregnant women, children and newborns, people with chronic illnesses and disabilities, as
well as outdoor workers. Due to limited electricity access (74.9 percent as of 2021), the population is not
well-equipped to adapt to extreme heat driven by climate change. Young people remain among the most
impacted by the on-going conflict as 2,426 schools were reportedly non-functional due to damages or use
as shelter or other purposes. In 2023, 4.5 million children did not attend school, and 1.3 million must deal
with overcrowded classroom and overburdened teachers. This limit on human capital accumulation for the
young and productive engagement for women hinders the full impact of adaptation to climate change.
Prioritizing these groups in climate policy and financial provision—by enhancing employment opportunities
in sectors such as agriculture and blue economy value-chain development—can empower them to become
long-term leaders of change in Yemen, addressing both climate and human development challenges.

High-level Objective 5: Scale up innovative climate finance and empower the private sector
through people centered approaches.

Yemen receives 80 to 90 percent less climate finance than countries with the lowest climate vulnerability
despite high needs. There are a number of barriers to scaling up climate finance for Yemen, including low
absorptive capacity and weak appetite among financing institutions due to high perceived and real risks, as
well as the lack of effective coordination mechanisms at the national and sub-national levels. These factors,
individually and collectively, deter climate investments, despite Yemen’s disproportionate vulnerability to
the impacts of climate change. Strengthening the capacity of the private sector, which has already been
crucial to economic development under increasing fragility, can advance a climate resilient future. Providing
comfort to the private sector through guarantee instruments and facilities could provide the path toward
increasing investment and insurance products, while a peace agreement has the potential to unlock a range
of innovative climate financing tools, including access to global funds, debt swaps and diaspora bonds.
There are also emerging instruments, such as climate resilient debt clauses, that are aimed at supporting
vulnerable countries against economic shocks. While these are focused primarily on fiscal crises due to
natural disasters and climate related hazards, they could be adapted to provide a range of co-benefits and
incentives linked to milestones within the peace process for FCV countries.

Securing a lasting peace agreement is critical to unlocking the full potential of adaptation strategies and
tapping into new financing streams, including those from the private sector. Projected investment needs
are subject to the prevailing conditions, with the basic humanitarian needs under the “Status Quo” scenario
estimated at US$2.71 billion in 2024, of which roughly 30 percent has been secured. While enduring peace
remains elusive, a climate responsive recovery and reconstruction will need to account for the historical
infrastructure deficit due to persistent development challenges and the accumulated reconstruction costs
associated with damages due to the conflict. There are a number of “no regret” measures that can be
implemented under the status quo to increase resilience to exogenous shocks, such as climate, with a number
of development co-benefits. These incremental costs of climate responsive investments are estimated to be
less than 3 percent of the basic humanitarian needs, although could range between 1 and 5 percent of GDP
annually. All scenarios for Yemen'’s future development will require significant commitments from national
factions and the international community, and while humanitarian and peacebuilding efforts have the potential
to indirectly support the ability of households to cope with climate shocks and build broader resilience, securing
sustainable peace will be required to unlock new and innovative sources of financing in the amounts needed to
build resilience to climate change. While climate change adds a layer of uncertainty to Yemen’s developmental
trajectory, strategic investments in priority areas, underpinned by reliable data and robust monitoring and
evaluation frameworks, present multiple opportunities for a brighter and more resilient Yemen.
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