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Abstract

This report examines the
multifaceted drivers behind Iraq’s
air pollution crisis, as well as its
consequences for public health,
the environment and climate. The
report explores six major causes of
the crisis: the fossil fuel industry;
energy generation; motorised
vehicles; conflict-related causes;
the manufacturing industry;

and waste management. It also
looks at how climate change and
sociopolitical factors contribute to
air pollution.

A sand storm is covering Baghdad, September 29, 2024. Aymen Al-Ameri
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The impacts the report elaborates on fall into four
categories: environmental (including climate change),
health, socioeconomic, and sociopolitical. These
impacts are further disaggregated by factors including
gender, economic status, and age.

The report examines air pollution in different
geographical regions, with each having both unique and
overlapping issues, focusing on the Kurdistan Region of
Iraq (KRI), and includes Ninewa and Kirkuk, Central Iraq,
and Southern Iraqg. Using remote sensing and open-
source data tools, the report presents its findings in
maps wherever possible. Finally, a concluding section
presents a number of recommendations to address the
many challenges of air pollution in Iraqg.




Introduction

Air quality worldwide is
increasingly threatened by

the presence of chemicals and
other harmful substances that
pose risks to both human health
and the environment. Iraq is

no exception, with air quality

in the country suffering from
pollution from a wide range of
sources. These include the fossil
fuel industry; power generation;
motorised vehicles; conflict; the
manufacturing industry; and
waste products, both solid and
industrial. In 2024, Iraq ranked
13th-worst amongst the countries
with the most polluted air in the
world, according to World Health
Organisation (WHO) guidelines.
The effects of air pollution are
further exacerbated by both
climate change and sociopolitical
factors, including poor policies
and regulations, lack of law
enforcement, power dynamics
linked with industry and affected
communities, limited public
awareness.
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Concerns over air pollution in Iraq are primarily
centered upon threats to public health. Sand and dust
storms are increasingly leading to the hospitalisation of
thousands of people, with major instances occurring in
2022 and more recently in April 2025, the latter of which
saw the hospitalisation of more than 3,700 people
across Irag. Another incident occurred In October
2024, when heavy smog and sulphur fumes from

brick factories sent nearly 200 people to hospitals in
Baghdad. While these events sparked public debate on
the worsening environment in Iraq, air pollution in Iraq
still remains largely unaddressed, despite some existing
(albeit limited) laws and bans. Climate change concerns
and relevant policies, meanwhile, are not referenced

at all in existing legislation, underscoring the lack of
urgency and relevance given to this existential problem.
To date, little information is available on the sources

of air pollution in Iraq, with reliable data lacking on the
local and regional level in particular. While flaring from
fossil fuel burning and other major pollution sources is
monitored by international organisations, these often
rely on estimates, sometimes even using Al modeling in
the process. As noted in Iraq's 2024 National Strategy
for the Protection and Improvement of the Environment
in Irag, there is 'an absence of data on air pollutants that
result from industrial operations due to the absence of
equipment to measure air pollutants,’ and it is precisely
this data that is needed to fully understand the scale,
severity and risk factors of air pollution for public
health, and to develop adequate policies as a result.

Besides its health impacts, air pollution also negatively
impacts the environment, particularly by contributing
to climate change. While climate change-related
phenomena such as sand and dust storms worsen

air pollution by spreading pollutants, air pollutants
(particularly greenhouse gases) in turn also contribute
to climate change. The effects of climate change are
felt throughout all layers of Iraqi society, as increasing
temperatures, dust storms, heatwaves and a decline

in precipitation are already impacting agriculture,
livelihoods and public health across the country. Water
security risks and extreme and rising temperatures

put Iraq at high risk from climate change impacts,
according to the 2024 INFORM crisis analysis report.
The compounding crises of climate change, air pollution
and environmental degradation create a dangerous
feedback loop, leading to heightened impacts while
impeding mitigation and coping capacities.

Two other important aspects of air pollution are its
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socioeconomic and sociopolitical impacts. These
include the financial burden of air pollution on
communities (e.g. the costs of receiving professional
health care), as well as distrust and dissatisfaction with
the government'’s response to climate change, pollution
and environmental degradation. Different groups are
affected differently, with gendered impacts particularly
visible.

The various negative impacts of air pollution further
mutually reinforce one another. For many people, health
impacts are linked with economic impacts as seeking
medical support is a heavy financial burden, particularly
for rural communities. Furthermore, climate change
combined with governmental mismanagement often
contributes to environmental degradation, which in turn
leads to people leaving their agricultural livelihoods
behind to settle in urban slums, often increasing their
exposure to air pollution in the process.

The tremendous levels of air pollution in Irag have
led to a major shift in the government's response as
the consequences of this pollution become clear.
This report underlines this and aims to effectively
contribute to the debate on addressing air pollution
in Iraq and giving it the attention it deserves. This is
done by presenting data from remote sensing and
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open-source data tools in maps wherever possible;

by paying attention to how different groups of society
are impacted differently; and by building upon both
conversations with Iraqi civil society and desk research.

Causes of air pollution in Iraq

Air pollution is a major driver of human health risks
from exposure to a range of contaminants, being the
second-leading risk factor for deaths worldwide. The
WHO defines it as the contamination of both indoor and
outdoor environments by any chemical, physical, or
biological agent that alters the natural composition of
the atmosphere. This includes particulate matter (PM2.5
and PM10), nitrogen oxides (NOXx), sulphur dioxide
(SO,), lead (Pb), carbon monoxide (CO), and volatile
organic compounds (VOCs), which are also found in
Irag'’s air and are frequently in excess of the WHO's
guidelines for safe levels of exposure to pollutants.

From PAX consultations with civil society partners
and research on the topic, the authors of this report
identified six major sources of air pollution. These
include the fossil fuel industry, power generation
(including both power plants and small generators),
motorised vehicles, conflict-related air pollution,
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extractive industries, and landfills as the main causes
of air pollution in Irag. This is a non-exhaustive list,
however, and it is important to note that the severity
of the pollution is often dependent on a number of
factors, including accelerating elements and mutually
reinforcing causes. This is particularly the case with

regards to climate change and sociopolitical dynamics.

This section of the report provides a short description
of each of the six main causes of air pollution in Iraq,
followed by a brief discussion of the accelerating

Fossil fuel industry

The fossil fuel industry is likely the most obvious culprit
with regards to air pollution in Iraq. Iraq is a significant
producer of oil and natural gas and has the world's
fourth-largest crude oil reserves. Although not all of
Irag’s oil and gas reserves are tapped due to years

of war and international sanctions, the industry still
accounts for 93% of Iraq's government revenues and

factors, climate change and socio-politics.

45.6% of the country's GDP as of 2021. 93% of Iraq's
electricity is generated by the fossil fuel industry, with
only 7% coming from sustainable energy sources,
mainly hydroelectricity.

The various sources of air pollution identified earlier in the

report are linked with several acute and long-term health risks
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A carcinogenic hydrocarbon produced by vehicle exhaust and
oil refineries, linked to leukaemia and neurological damage.

A greenhouse gas that contributes to climate change.

While precise calculations require more specific data on
generator types, fuel quality, and environmental conditions, the
sheer number of generators in Iraq and their operating hours
suggest a considerable contribution to air pollution,
particularly in densely populated urban areas.

A toxic gas that can reduce the oxygen-carrying capacity of
the blood.

Released from industrial emissions and waste burning, causes
neurological damage, cardiovascular issues, and
developmental delays.

Contributes to smog formation and can irritate the respiratory
system.

Emitted during agricultural and industrial activities, the
combustion of fossil fuels and solid waste, and during the
treatment of wastewater.

Not a direct human health risk, but it is a precursor gas to
tropospheric ozone, which is responsible for premature
respiratory deaths.

These fine particles can penetrate deep into the lungs,
exacerbating respiratory illnesses and contributing to
cardiovascular problems.

Can cause respiratory problems and acid rain.

Emitted from fuel combustion and industrial processes,
these contribute to smog and respiratory disease.



The fossil fuel industry releases pollutants such as
PM2.5, NO,, CO,, SO,, benzene and VOCs. At the

same time, specific practices such as gas flaring - a
practice in which oil field operators opt to burn or
release into the atmosphere the gas that accompanies
oil production - also substantially degrade air quality.
Iraq is one of the top five countries globally for gas
flaring, burning nearly 18 billion cubic meters of gas
annually, as observed by satellite data. Data from
SkyTruth Flaring Maps, an initiative that uses remote
sensing data to monitor air pollution by tracking heat
signatures, clearly demonstrates the massive flaring
problem the country is dealing with. Most of the

heat signatures in the maps come from oil and gas
infrastructure, an a minority are linked with power
plants and factories. Data from 2015-2023 shows there
are over 1,560 heat sources producing flares in Iraq.
Some of these locations have since shut down, while
others are sometimes the result of double reporting, but
overall this data is helpful to visualize the locations of
air pollution in Iraq. In 2023 alone, 209 flaring locations
were detected in the country.

A lack of maintenance and investment in Iraq’s

fossil fuel industry, particularly related to outdated
technology, also contributes to methane leaks at
pipelines, refineries and power stations. Methane leaks
can be identified using data from Carbonmapper,

an initiative that uses remote sensing data from the
European Space Agency's (ESA) Sentinel constellation
satellites, Planet Labs, data from the Environmental
Defence Fund's MethaneSAT, and NASA research
methods. The current Carbonmapper dataset for Iraq
shows 37 sources of methane, and from those sources,
there were 61largem plumes in the country detected in
the period 2023-2025. The majority of these are linked
with the fossil fuel industry, in particular pipelines

in Anbar province and oil infrastructure in Basra and
Maysan provinces, while other contributors can be
traced to landfills emitting methane. Iraq is currently
participating in various initiatives to curtail methane
emissions, but at a slow pace, facing obstacles

related to investment in technology and political will to
implement the government’s various pledges.

Civil society groups, open-source investigators and
journalists have documented in detail the wide range
of health concerns from outdated fossil fuel industry
technology in Irag. Oil and gas infrastructure in Iraq
often lacks proper filters to capture the pollutants
emitted by flaring, worsening air quality as a result.
Reluctance by the Iragi government to enforce
regulations and a lack of interest from oil companies
to invest in reducing the effects of flaring (by installing
filters) has resulted in continued heavy air pollution.
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One element of this is linked with Iran’s influence

on Irag's domestic policies. As Iran is under heavy
international sanctions, one of the key methods for
Tehran to generate income is by selling gas to Iraq.
Until early 2025, Iraq received a US waiver for these
sanctions, allowing Baghdad to purchase Iranian gas
without consequence. If Irag were to invest in reducing
flaring and capture the gas released for domestic use
instead, Iran would lose a major source of income,
something that has led Iran to wield its political
influence in Iraq to work against this. In March 2025,
however, the US canceled the sanctions waiver that
had thus far allowed Iraq to purchase Iranian energy.
This should provide extra impetus for Iraq to make the
necessary technological investments for capturing the
gas released by flaring, as the country could otherwise
face serious electricity shortages.

A lack of regulations has also contributed to the

rise of informal refineries in the Kurdistan Regional
Government (KRG) region, with large numbers of
small-scale refineries worsening the local air quality.
Despite repeated announcements by KRG authorities
that these makeshift refineries would be closed, they
remain operational. Finally, during the war against ISIS,
makeshift refineries were constructed in the Ninewa,
Kirkuk and Saladin governorates, contributing to further
air pollution from crude refining methods.

Power generation

Despite Iraq’s significant oil and gas production, Iraqi
households face regular electricity shortages and

the use of private generators is widespread. Iraq's
Ministry of Planning reports that nearly 50,000 private
generators are in operation across the country. More
than 5,500 household generators are active in Erbil
alone, excluding those used in hotels, restaurants and
for agricultural purposes. These generators are often
located in residential areas and are frequently fuelled
with low-quality diesel. Air pollution and noise resulting
from generator usage in cities is worsened by a lack of
proper city planning, contributing to an accumulation
of smog in urban areas. Iraqg's electricity grid is still
overwhelmingly powered by fossil fuels, with various
large gas- and coal-burning power plants constituting
major sources of emission. Air pollution in the cities

of Baghdad, Basra and Nasiriyah is particularly severe
during spring and summer, when the smog remains
due to the growing temperatures and is compounded
by dust storms. With the use of remote sensing data
from Carbonmapper, 12 power plants are seen emitting



CO, plumes throughout Irag. There are also other power
plants that are known emitters of other pollutants such
as NO, and CO, but remote sensing data on those
emissions is currently not included in their monitoring
work.

Motorised vehicles

Iraq's growing civilian vehicle fleet also plays a
significant role in air pollution. In the Kurdistan Region
(KRI)I, there are approximately 1,700,000 registered
vehicles, while Federal Iraq boasts a total of 7,000,000.
Amongst a population of roughly 49 million people,
around 1in every 7 people in Iraq owns a car.

Vehicles release the same pollutants as generators,
including PM, NO , CO, VOCs, CO,, and lead (Pb). The
level of emissions depends on the age and model of
the vehicle, fuel quality, traffic congestion, and driving
conditions, all indicators that are poor in Irag. As with
generators, researchers blame low-quality fuel for
much of Erbil’s air pollution. Lead in particular is emitted
not only by low-grade gasoline and unregulated fuel
additives (despite the formal ban on leaded petrol),

but also by outdated engines. Accordingly, the older
vehicles which dominate Iraq's roads as well as the
traffic situation in many Iraqi cities — Baghdad has been
referred to as possibly having the worst traffic in the
Middle East — are especially problematic. The severity
of this problem became more clear during the COVID-19
curfews, which saw a near-halt to vehicle traffic and a
subsequent significant improvement in air quality.

Conflict-related causes

Iraq is an exemplary case for the link between
environment degradation and conflict. Decades of
war have left massive scars on the country’s natural
environment. The Gulf War (1990-91) and the Iraq War
(2003-11) caused massive pollution from burning oil
wells, destroyed industrial sites and the deliberate
use of burning oil as smokescreens, further degrading
an environment already heavily affected by the Iran-
Iraq war (1980-88). During the US-led occupation

of Iraq, the practice of burn pits with military waste
added another source of conflict pollution, affecting
the health of both military personnel and nearby
communities. More recently, the war against ISIS

had tremendous environmental impacts: oil fires, oil
spills, the rise of artisanal oil refineries, the spread of
debris (including asbestos), military remnants, and
damage to critical infrastructure and industrial sites.
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In the conflict between Turkiye and the Kurdistan
Workers' Party (PKK), occurring in northern Iraq,
shelling — often in combination with droughts — has led
to wildfires, which also release a mixture of hazardous
air pollutants. Finally, post-conflict reconstruction, while
necessary, has also contributed to pollution through
increased reconstruction activities, generating dust and
particulate matter from cement production.

Manufacturing industry

Industrial activities in Irag such as brick manufacturing
and cement production contribute substantially to

air pollution. These industries often release harmful
pollutants into the atmosphere due to outdated
technologies and (as the case for other pollution
causes) insufficient pollution control measures. Brick
and asphalt plants in Dhi Qar province, for example,
are major contributors to air pollution, along with waste
dumps and waste burning.

With over 850 brick kilns operating in Iraq as of 2023

- an increase of more than 400% compared to the 164
kilns active in 2000 - the brick industry is a significant
source of air pollution. These kilns emit CO, NO , SO,
and PM2.5, causing both direct health risks to workers
and nearby communities, while also resulting in regional
damage to the environment, including through the acid
rain that results from their operation. Cement factories
are also major emitters of CO,, with Carbonmapper
showing five cement plants emitting CO, plumes. These
plants are a source of major discontent among local
communities, concerned about their impact on public
health and the environment. The specifics of these
issues will be elaborated on in the regional overview of
pollution sources later in the report.
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Dark smoke plumes from pits of burning oil arrayed in a ring around the
center of the city of Baghdad, Iraq, NASA, Landsat, April 2, 2003.




Case Study:
Al-Nahrawan Brick

Factories

Over the past few decades, the
Iraqi capital Baghdad has seen
constant urban expansion. This
expansion has created a greater
need for building materials,
especially bricks. This demand
is mostly met by Baghdad's brick
industry, which faces a host of
problems ranging from economic
constraints to environmental
issues.

V Smoke billows from the brick killns at Nahrawan. MAXAR, 2016

The al-Nahrawan area, located between Baghdad and
Diyala governorate, is considered one of the most
environmentally hazardous regions in Iraq. Of the past
800 factories, 360 red brick factories are still operating,
and employ over 9,000 people, who work for 12 hours a
day in poor conditions. The brick factories still operate
on heavy fuel oil for heating, resulting in severe air
pollution as the factories’ hundreds of chimneys release
black smoke into the sky.

According to local media reports, these factories
produce millions of bricks daily and distribute them to
various Iraqi cities. They are primitive facilities that rely
heavily on human labor. Despite the availability and
occasional usage of modern machinery, these factories
still lack many features that could reduce the burden on
workers, notwithstanding the absence of environmental
and health safety measures. Workers in these factories
have complained about the extreme physical workload
they face, exacerbated by poor working conditions
including long hours without breaks. Some factory
owners further mistreat their workers, even threatening
to withhold wages.

Health and environmental
consequences of air
pollution

Brick factories are important economically, but they
also create serious environmental problems. Burning
coal and heavy fuel oil to produce bricks and tar is a
common practice among many firms in the Nahrawan
area. This leads to the release of toxic fumes containing
pollutants such as No,, SO,, CH, and CO,, which poses
serious risks to air quality and endangers the health of
workers and residents living nearby. Both locals and



environmental organizations are concerned about these
environmental issues. Though these factories have
mostly men working there, this industry also employs
many women, an uncommon practice as the heavy
industry is very male dominated. The workers at these
locations, both men and women, are struggling with

the health impacts and calling it a ‘'slow death’, as they
suffer from daily exposure to a range of hazardous and
disease-causing substances.

In 2023, 11 employees in this brick industry were
diagnosed with cancer, and three of them lost their
lives as a result of pollution caused from the exposure
working at these factories, according to the Baqubah
Health Department. The urgent need for extensive
reforms in Iraq’'s brick manufacturing sector with
regards to workers’ rights and environmental impacts
has been emphasized by unions and non-governmental
organizations. Part of the factories are operated by

private owners, but some also by the government.

One worker interviewed by Rudaw stated that he and
his colleagues had no access to hospitals or other
health care, and they don't receive salaries from

the government, which offers them no support and
provides no additional health services at the factories,
adding that their salaries are not even enough to cover
their regular expenses. These low paid jobs therefore
come both an economic and health burden for workers.

Irag’s Ministry of Environment recognized these
concerns, responding by enacting laws designed to
reduce emissions from brick factories. These new
policies incentivize enterprises with tax benefits to
switch from coal to cleaner fuels such as natural gas,
which emits fewer pollutants. This change could be a
helpful first step to reduce the negative effects of brick
manufacturing on the environment before phasing it out
completely in the long run.

V Iraqi female labourers load clay bricks onto a donkey-pulled cart, at a factory in al-Kifl district on the outskirts of Hilla in central Iraq, on February 10, 2025.
AHMAD AL-RUBAYE / AFP
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Waste

Solid waste is a tremendous
probleminliraq. A2022 UNDP
study found that Iraq produces
around 30,000 tons of solid waste
every day, resulting in an annual
total of 20 million tons. With
insufficient waste management
infrastructure, a substantial part
of solid waste either ends up in
open landfills or is burned in an
uncontrolled and unregulated
manner. Such landfills release
large volumes of methane,

while waste burning contributes.
to air pollution. Civil society
groups have pointed out that
local civilians often unwittingly
contribute to the dumping and._
burning of garbage due to a

lack of alternatives and a lack

of awareness. Informal landfills
and roadside dumps add to local
environmental pollution via
leachates and waste burning.
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Air and other types of pollution largely derive from a
lack of environmental governance: out of a total of

192 large known sanitary landfill sites located across
Irag, only 28% have obtained environmental approval
from the ministry, while the remaining 72% operate
without any oversight. There are ongoing efforts with
international support to improve waste collection,
transport and disposal systems in Irag’'s major cities, but
much work remains to successfully address the issue.

Besides solid waste, the wider industrial sector also
generates toxic waste which is often improperly
disposed of. Iraq struggles with proper hazardous
waste management systems, leading to the direct
emission of heavy metals, dioxins, and other toxins
into the environment. Solid and industrial waste are
responsible for the emission of nitrous oxide (N,0),
methane (CHA) and carbon dioxide (COZ) in open
landfills.

Climate change

Air pollution is accelerated by multiple factors, most
prominently climate change and linked environmental
phenomena such as desertification and sand and dust
storms. Air pollution and climate change are strongly
correlated, each worsening the other. One example is
climate change-induced sand and dust storms carrying
and spreading pollutants. Increasing temperatures
combined with changes in rainfall and water shortages
result in the abandonment of agricultural areas which
then become more prone to desertification, fueling
dust storms. Dust storms in the region are become both
more frequent and more intense, with the Iragi Ministry
of Environment predicting over 272 days with dust
storms per year over the next two decades.

The increase in wildfires in central and northern Iraq
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is also both a cause and a consequence of climate
change. Conflict-linked wildfires drive emissions of
pollutants, but climate change also makes many areas
more prone to wildfires (and thus air pollution), creating
a negative feedback loop. The Environmental Impacts
section of the report below further elaborates on how
pollution worsens climate change.

Sociopolitical factors

Just as climate change is accelerating the degree of
air pollution, so are sociopolitical factors. Some of
these factors have already been mentioned above,
such as reluctance by the Iragi government to enforce
regulations on the fossil fuel industry and communities
lacking alternatives and awareness with regards to the
often unsafe disposal of solid waste.

Sociopolitical factors such as a lack of public
awareness, poor policies and regulations, and a lack
of law enforcement and proper infrastructure not

only contribute to the degree of air pollution, but also
impede mitigation and coping capabilities. One example
of this is the presence of vegetation and green spaces,
which has been shown to have reductive effects on

air pollution. The loss of green spaces, however, is

a widespread problem across Iraq. In a workshop
organised by PAX, participants pointed to poor rural
and urban planning, that led to logging of large swaths
of trees in and around cities for informal housing and
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official construction sites. They also cited a lack of

will and/or investment to ensure these green spaces
are established in the planning phase or existing
parksmaintained as reasons for this. Journalists have
also documented the role of real estate investments
with regards to the loss of green spaces in Baghdad.
Power dynamics between different communities also
play a role, as is often the case in fragile and post-
conflict states like Irag. Social media posts, including
individual TikTok posts (see examples from 2023, early
2024 and November 2024) and YouTube videos (such
as those from news outlets Alhurra Irag and UTV News)
also show the cutting of trees in Baghdad. Although
these reports are unrelated to specific celebrations,
they do reflect discontent with government decisions.
While these social media posts reflect public awareness
of the value of trees, representatives of Iraqi civil
society organisations have also reported to PAX that
trees in Iraq are often cut down by citizens searching
for firewood due to high fuel prices. Lack of awareness
of the implications of logging also plays a role in this
behaviour.

There remains a widespread lack of data necessary to
address the challenges of air pollution in Iraq, as local
civil society groups regularly stated during meetings
with PAX staff. While this may be partly due to a lack of
political will, the authors of this report also spoke with
Iragi government officials eager to address the data gap
but simply lacking the capacity.
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How air pollution
affects society and
environment in lraq

The impacts of air pollution are
numerous but can generally

be categorised along the lines

of environmental, health,
socioeconomic (livelihood)

and sociopolitical impacts. The
severity of these impacts depends
on the level of exposure to air
pollution, their vulnerability of
the section of the population

in question, and the coping
capabilities available to both local
communities and governments.
These factors are intersectional,
which means that they are subject
to multiple intersecting forms of
differentiation such as gender,
ethnicity and age. This section

of the report elaborates on the
various impacts of air pollution
along the lines of the four
categories mentioned above and
separates the different impacts
experienced by specific groups
where relevant and possible.
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Environmental impacts

Air pollution has significant environmental impacts,
contributing to climate change most prominent
among them. Pollutants such as methane, nitrous
oxide and CO, are all so-called ‘greenhouse gases’,
which trap heat in the atmosphere and increase
global temperatures. According to the United Nations,
fossil fuels are by far the largest contributor to global
climate change, accounting for over 75% of global
greenhouse gas emissions and nearly 90% of all
carbon dioxide emissions. As is now widely known,
warmer temperatures change weather patterns and
disrupt the natural balance, with accelerating effects for
air pollution.

Iraq is in a vicious cycle of pollution, climate change
and environmental degradation. Climate change-
induced sand and dust storms, which worsen pollution
and contribute to environmental degradation, are one
example of this cycle, as mentioned above. Acid rain is
similarly an accelerating factor: formed when rainwater
interacts with pollutants, it has potentially devastating
effects on the environment and public health. Acid

rain, incidences of which have been confirmed in

Iraq, leaches aluminium into soil, a process which

is harmful to plants and animals and also removes
crucial minerals and nutrients from the soil. It therefore
likely has severe impacts on biodiversity, agriculture,
livelihoods and food security. The growing pressure on
Iraq’s biodiversity has been flagged as a major concern
by Iragi environmentalists and international agencies. Its
impact on endangered species such as the leopard is
harder to quantify, as phenomena such as conflict and
hunting may pose a greater threat.

Like other impacts, environmental impacts mutually
reinforce the deteriorative effects of other factors.
Phenomena such as worsening desertification and sand
and dust storms, for example, also negatively impact
public health and socioeconomic indicators, as well as
Iraq's economy in general.
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Health impacts

Publications from the WHO and UNEP emphasise

the severe health impacts of air pollution, including
respiratory illnesses like asthma and chronic obstructive
pulmonary disease, cardiovascular problems such

as heart attacks and strokes, and even premature
mortality. The different sources of pollution identified
earlier in the report are linked with several acute or
long-term health risks.

Although there is insufficient proof of a direct cause-
effect relationship for some problems, the following
health impacts have been linked to air pollution:

e Cancer: Long-term exposure to air pollution,
particularly diesel exhaust, is linked to an
increased risk of lung cancer and other cancers.

e Carbon Monoxide Poisoning: Improper use of
generators can lead to carbon monoxide poisoning,
a potentially fatal condition.

e Cardiovascular Diseases: Exposure to air pollution
increases the risk of heart disease, including heart
attack and stroke.

e Neurological and Developmental Effects: Chronic
exposure to lead can cause neurological damage,
particularly in children. This can then lead to
reduced IQ, learning disabilities, and behavioural
problems.

e Respiratory Diseases: Increased levels of PM2.5
and NO, exacerbate asthma and contribute to
the development of lung disease. Air pollution is
a significant risk factor for chronic obstructive
pulmonary disease (COPD).

e Other Diseases: Air pollution can also contribute to
the development of type 2 diabetes and has been
linked to neurological disorders such as dementia.
Skin diseases and allergic diseases (other than
respiratory allergies such as asthma) are also
influenced by air pollution.

While emissions from generators and vehicles in Iraq
have been linked to all of the above health impacts,
other causes are linked to specific issues. Although a
direct relationship still has not been fully established,
findings indicate that childhood leukaemia rates are
significantly higher than the national average in the oil-
rich Basra governorate. Furthermore, a study in Duhok
governorate focusing on the impacts of lead exposure
from generators found concerningly high amounts of
lead contained in the blood of the study’s participants.
Another study found that fuel station workers in Iraq,
especially those with prolonged exposure to the
dangerous conditions involved, have elevated levels of
lead concentration in their blood. Finally, the legacy of
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war is also linked to health impacts, particularly burn pits
found at former bases used by US and allied militaries.
Exposure to depleted uranium (DU) munitions, especially
fine DU dust found near destroyed buildings and vehicles,
is a source of concern for pregnant women, children and
scrap metal workers in particular. Iraq faced decades of
wars and conflicts, resulting in conflict pollution hotspots,
but on top of that degraded critical infrastructure such

as water facilities and poor environmental governance
excerbated the environmental health risk for civilians.

The level of exposure to pollutants is a defining factor in
determining the severity of any ensuing health impacts,
as the example of leukaemia in Basra shows. Another
pertinent example is a 2024 study on the link between
climate change and pollution in Basra, which suggests
that taxi drivers, construction workers and market
workers are particularly exposed to vehicle emissions and
related health problems. Underregulated sectors such
as waste collection or informal industries are similarly
more hazardous than those with sufficient oversight.
Health impacts often differ for men and women, as seen
in the additional concerns over increased rates of breast
and uterine cancer and gynaecological infections among
women in Basra, according to the study. Cancer rates
among women in Basra are significantly higher than
among men: from 2001 to 2020,223 instances of cancer
among women were recorded, accounting for 58.2% of
the total in the period (compared to 2,318 cases among
men). Further study is needed to fully confirm the link
between air pollution and cancer rates in Basra and Iraq
in general.

Socioeconomic impacts

The financial costs of air pollution are enormous and
have far-reaching socioeconomic consequences. A 2021
World Bank report found that air pollution costs Iraq over
$10 billion annually, due to healthcare expenses, lost
productivity, and premature deaths. Industrial pollution in
particular is a major contributor to these economic losses.

The negative effects of air pollution on agriculture also
lead to socioeconomic impacts on a community level.
Although the causal relationship between air pollution
and agricultural degradation is not fully established, the
combined effects of air pollution, climate change and
environmental degradation are leading to many farmers in
Iraq abandoning their trade. According to the International
Organization on Migration (IOM), approximately 140,000
people (roughly 24.000 families) were displaced across
Iraq due to climate-linked environmental degradation as
of March 2024. Many of those who migrate from rural
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to urban areas end up living in slums, where low-quality
housing and poor conditions lead to their economic
situation further deteriorating. Rural farmers often lack
the education and skills for other jobs after moving to
cities, with most women working in waste disposal and
men largely taking informal construction jobs. Those
who fail to secure these precarious positions must resort
to begging. These shifts have a major impact on the
migrants’ exposure to health risks: their new living and
working environments are often in more polluted areas,

adding an additional burden on top of their displacement.

Those staying behind in the countryside face other
socioeconomic burdens from degraded agricultural land
and decline of livelihoods. Air pollution also particularly
affects women by increasing the burden of household
chores: smoke and soot accumulates quickly, making
keeping homes clean much more difficult, as women in
Basra confirmed.

Finally, for many individuals, the health impacts of air
pollution are also economic impacts. A visit to proper
health care facilities can either be financially crippling
or simply unaffordable, especially for women who often
already face cultural stigmas against traveling alone.
Health impacts can worsen as a result, with affected
individuals purchasing potentially unsuitable medicine
from local pharmacies without receiving guidance from
a doctor. The effects of air pollution on individual families
differ significantly depending on the financial means
available: wealthier families can afford to visit medical
care, and can also afford air filtration systems for their
homes.

A large dust storm is moving over Iraq on May 16, 2022. Copernicus
Sentinel-3 OLCI, processed by ESA / Simon Proud.
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Sociopolitical impacts

A textbook example of the linkage between the
environment and social insecurity is the impact of
environmental management on popular perceptions

of government. In Iraq, social insecurity can (to some
extent) also be considered a consequence of air pollution
and how it is currently addressed by the government.

In stakeholder meetings and public reports, civil society
has expressed concern that the Iragi government is

not transparent about studies and statistics regarding
diseases related to pollution. This dissatisfaction
manifested itself in mass protests that took place in Iraq
in 2018, 2019 and 2020. Protestors demanded that the
government provide better electricity, portable water, and
improved public services, as environmental degradation
caused massive public health risks. Protesters also
expressed anger over a perceived lack of proper
environmental governance and the public health risks
resulting from environmental degradation. The violent
response to these protests, which saw both widespread
arrests and even deaths among the demonstrators,
further reflects the environment-security nexus. Women
also participated widely in the protests but faced
attempts to exclude them from the movement, as one
report on the demonstrations in Basra shows.

In all aspects of society that relate to air pollution,
whether visiting clinics, loss of livelihoods or completing
household chores, women in Irag receive little support
from men due to Iraq’s political and security context,
including militarisation and tribalism, especially in
southern Iraq. Irag's male-dominated, patriarchal society
creates an environment in which women's resilience and
coping capabilities with regards to air pollution are further
diminished.




Regional Analysis

Air pollution is a problem Northern Iraq, including

throughoutlraq, andthe the Kurdistan Region of
pollutants and impacts mentioned
Iraq (KRI)

are experienced in every part of
the country (with a handful of

. oge o Between 2003 and 2022, a period in which Iraq
exceptions). The specifics differ

went through severe war and conflict, environmental
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Irag's population has meanwhile grown at an annual rate
of 2%. The KRl in particular has seen population growth
and urbanisation due to conflict-related displacement.
Major causes of air pollution in Northern Iraq include
motorised vehicles and generators, inadequate urban
planning and waste management practices, landfills and
open waste burning.

Industrial sources, such as power plants, cement
factories and refineries, also contribute to the KRI's
worsening air quality. Particularly notable sources
include flaring from primitive refineries in Duhok, flaring
and power plant emissions in Erbil, power plants and
factories in Sulaymaniyah, cement production and
chemical plants in Kirkuk, and makeshift oil refineries
in Erbil. Protests from local communities over concerns
regarding air pollution and health risks led to the
shutdown of the Kirkuk Cement Factory in 2024 over
violating environmental standards. Despite annual
announcements from the KRG on closing illegal oil
refineries over the last decade, the practice continues,
due to both high demand and the likely involvement of
criminal groups in oil smuggling.

Finally, another major cause of air pollution in the KRI is
wildfires, which rage across the region every summer
as a result of activity such as hunting and conflict
combined with droughts. Wildfires and deforestation
further reduce the potential of the natural environment
in the KRI to absorb airborne pollutants, as civil society
have reported. Beyond losing green areas, the KRI has
also seen an increase in the construction of roads and
urban settlements, further worsening air pollution.
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Central Iraq

Any conversation about air pollution in central Iraq will
inevitably be centred on Baghdad, as both the country’s
capital and largest city. A high population, poor urban
planning and a lack of enforcement of environmental
policies combine to make the city heavily polluted by
cars and generators. Air pollution in Baghdad is also
influenced by the city’s industrial zone, including medical
waste from Baghdad's Medical City and the al-Dora
power plant. The city’s air quality has exceeded WHO
safety guidelines by 5-10 times or even more every
single year since records began in 2019. Other pollution
issues also occur, as in the autumn of 2024, when there
was a surge in the city's atmospheric sulphur levels
which hospitalized nearly 200 people. Poor solid waste
collection services contribute to roadside dumping and
informal landfills: Baghdad alone produces roughly 9,000
tons of municipal waste daily, which amounts to nearly
a quarter of all waste generated in the country. Urban
expansion and population growth puts further pressure
on both proper waste collection and the construction of
safe landfills that do not generate methane emissions or
host waste burning.

Baghdad's outskirts are host to numerous sources of
severe pollution. Recent investigations have found

that power plants in the city of Basmaya, southeast

of Baghdad, are emitting large volumes of pollutants.
The districts of Jurf al-Naddaf,Ras al-Abididi and Abu
Ghraib also host dozens of metal smelting factories,
many of which were shut down in late 2024 over health
concerns from toxic smog.
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Further south, there are health concerns over the
newly constructed Wasit power plant. Air pollution
from burning waste piles and informal landfills is often
reported in the Kerbala, Najaf and Babel governorates,
alongside concerns over negative health impacts,

in particular respiratory problems and cancer. Major
sources of air pollution and environmental health
concerns include Najaf's Kufa cement Factory, its
industrial district (including many landfills), and local
brick factories. In Anbar governorate, concerns centre
around the lack of regulation of existing and informal
factories, such as in Fallujah.

Southern Iraq

While Baghdad stands out for its air pollution in
central Iraq, oil-rich Basra is still leading as the largest
polluter in the country. Basra governorate is one of
the most urbanised of Iraq, where natural population
growth and rural migration from the countryside and
other governorates to Basra city have put pressure

on the city's infrastructure and services. This has

led to grievances between communities as well as
towards the government, as the 2018-20 protests have
shown. On top of that, the governorate is experiencing
particularly severe environmental degradation, leading
some to refer to it as a ‘breeding ground for disease
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and despair.' Basra's population is exposed to extreme
levels of air pollution, especially those living in proximity
to oil fields, where gas flaring remains a major problem.
These issues affect not only public health, but also local
ecosystems. The south of Iraq is famous for its unique
marshes, a UNESCO World Heritage Site located in the
Maysan, Dhi Qar and Basra governorates. The marsh
ecosystem and local livelihoods are heavily threatened
by environmental degradation, caused in part by air and
water pollution.

Key pollution sources in southern Iraq include oil flaring
in the Rumaila, West Qurna, and Zubair oil fields, the
Najebiah power plant, the Gharraf oil field, industrial
activity (especially the metal industry) in the al-Jandol
area, the Basra port, electronic waste disposal areas.
Other sources of air pollution include brick factories and
the power plant in Nasiriyah and the Samawa Cement
Plant.

With an environment already characterised by
extreme temperatures and desertification, additional
impacts from climate change and increased sand and
dust storms are a threat multiplier in southern Iraq.
Increasing droughts and difficulties with water access
are leading to agricultural land abandonment, further
contributing to land degradation and desertification
due to vegetation loss. Trends for the future are
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bleak as the size and regularity of sandstorms are
increasing, as storms from the Nasiriyah plains blanket
southeastern Irag with sand and dust across, causing

massive health problems and impacting the economy.
Water shortages are causing the southern Iraqi
marshlands and bodies of water such as Lake Sawa to
dry up, further worsening dust and sandstorms.
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Action to Address
Air Pollution

Despite the clear threat from

air pollution to Iraq’s society,
economy and future, there have
only been haphazard policies
aimed at addressing the concerns.
The most relevant existing law

is already quite old, dating

back to the Amendment of the
Environmental Law No 27 from
2009. This law is currently being
revised, with a new draft proposed
to parliament in October 2024.
The majority of recent initiatives
to tackle air pollution are driven
by international and regional
processes.

mx Gasping for air

Various commitments are laid out by Iraq's ministries

in the National Strategy for the Protection and
Improvement of the Environment in Iraq 2024-2030,
although with no clear deadlines or resources
dedicated to achieving these goals. Similar initiatives

to tackle climate challenges by reducing emissions by
attracting funding from the private sector have also
been announced in May 2024 through the Climate
Investment Plan (2025-2030), though with the seeming
closure of USAID, one of the main sponsors of this
initiative, there is uncertainty over its implementation. In
2024, the Iraqi government established the Environment
and Climate Change Advisory Group, with the aim

to create a ‘platform for coordinating national and
international efforts, identifying environmental priorities,
and enhancing global partnerships' in collaboration with
various governmental, international and civil society
stakeholders. Iraq joined the Climate and Clean Air
Coalition in 2015, an initiative started by UNEP in 2012
with support from various states to combat air pollution
from short-lived climate pollutants. This has further
pushed the country to implement measures to curb
these type of emissions.

Other tailored national initiatives have been announced
to combat specific air pollution sources, such as

the initiative on reducing methane emissions in
collaboration with UNEP as part of its commitment to
the Global Methane Pledge. Another program is aimed
at tackling air pollution linked with brick factories

by switching from fuel oil to natural gas, supported

by the Central bank of Iraq and a range of regional
initiatives to increase data collection on pollutants;

a third initiative seeks to combat desertification with
regional tree-planting campaigns to create green
belts. Environmentalists remain skeptical, as these
announcements have been made frequently with little
follow-through, especially as the government seems
reluctact to tackle the heavily polluting fossil fuel and
industrial sectors.
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Iraq’s air pollution crisis is a complex and multifaceted challenge with
significant implications for the environment, public health, the economic
situation and political security. Sources of air pollution such as the fossil
fuel industry, generators and solid waste, combined with accelerating
factors such as climate change and poor governance, are putting Iraqi
communities at extreme risk. To date, however, air pollution in Iraq has not
received attention in proportion to its severity. This report underlines the
multitude of sources, concerns and risks related to air pollution for Iraqi
communities, their livelihoods and future. The report presents remote
sensing and open-source data tools in maps to make the issue as visible
and accessible as possible, while elaborating on how different groups of
society are impacted differently.

There remains a huge policy gap between existing sources of pollution and tangible measures enacted to curb
emissions and tackle air pollution problems in Iraq. The obvious reason is Iraq's dependency on fossil fuels, which
provides a large majority of government revenues. Countries with low wealth and high dependency such as Iraq, Libya
and South Sudan are already expected to be the last ones to phase out fossil fuel's but there is also strong domestic
resistance, as seen in Iraqg’s refusal to commit to such an ambition at the recent COP 29 climate summit due to the
country’'s dependency on fossil fuels.

In addition, this final section of the report provides five recommendations. Altogether, we hope that the report will
contribute to the debate on addressing air pollution in Iraq and giving the issue the attention it deserves.

Address the root causes of air pollution

Addressing the major sources of emissions is key to reducing air pollution. There are numerous ways to do so, and
these can generally be categorised as measures of innovation and technology, building robust policy, strengthening
governance and enforcement of environmental regulation. One example of innovation that would have tremendous
mitigating effects as well as economic benefits regards gas flaring. Technology now exists that can capture the

gas expelled by gas flares, with reinjection technology making it possible to use this gas for power generation,
reducing reliance on generators. This also requires improved policy, however, including serious investment from both
government and industry. Although ambitions along these lines have been stated, little progress has been made to
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date.

Concrete policies and guidelines to prevent and mitigate air pollution are widely lacking in Iraq, as are policies
regarding renewable energy. Solar energy in particular has great potential, although the increasing sand and dust
storms are a major obstacle. Other important steps include dedicating resources to improving solid waste collection
and processing, and the construction of safe landfills to prevent waste burning and methane release. Reducing air
pollution in cities means investing in improved electricity infrastructure and renewable energy resources to ensure
reliable power provision that will reduce the need for generators.

Linked with policy is improved environmental governance and planning. Strengthening and enforcing environmental
regulation would be a first step to tackle major polluters and shut down sources of emissions. Next would be improved
city planning in the face of climate crises, including creating more green spaces and green belts around cities to
counter air pollution and the impact of dust and sandstorms. The Iragi government can mitigate air pollution impacts
through measures such as improving access to health care, especially in rural areas.

Recommendation 2:
Allocate sufficient funding to prevent and mitigate air
pollution

The general communication by Irag’s government over climate changes seems to present it a as an external thread
that is happening to the country. This is a comfortable discourse for those who do not wish to address the domestic
causes of climate change, environmental degradation and pollution. The Iragi government and donors should therefore
allocate sufficient budgetary resources to address the root causes of air pollution and to mitigate its impacts.

The sun sets behind burning gas flares at the Dora Oil Refinery Complex in Baghdad on December 22, 2024. In winter, a thick smog frequently envelops the
Baghdad city of nine million people as the fumes belched out by its many oil-fired factories are trapped by a layer of cold air. AHMAD AL-RUBAYE / AFP




In June 2023, Iraq approved its 2023-2025 budget, the largest in the country’s history, allocating around 198.9

trillion dinars ($153 billion) annually. A large part of the budget is allocated to the Ministry of Oil and Energy, mostly
for salaries of personnel and production. However, if Iraq wants to change course, money should be invested in
preventive and mitigating measures to reduce flaring, gas capture and sustainable energy production. The current
budget seems to be lacking a clear prospect to improve environmental sustainability. This skepticism is buoyed by the
fact that the Ministry of Water Resources and the Ministry of Agriculture only received a combined total of 1% of the
2023-25 budget, despite their key role in the struggle against air pollution and climate change. The Iragi government
largely relies on foreign donors to address the impacts of environmental challenges, including climate change. The
current international funding environment, however, makes this unreliable and unsustainable. The sudden halt of US
funding, both from USAID and the US State Department, is already having huge ramifications for Iraq, as a wide range
of international initiatives to address air pollution, as well as civil society groups, were depended on financial support
from these donors.

Additional support from other international donors for civil society groups is essential for monitoring government
practices. Partner states, the industrial sector and UN organizations should continue to support the Iragi government in
tackling emissions and phasing out fossil fuel production.

Strengthen data collection and monitoring and improve
access to information

To better understand the root causes and impacts of air pollution, the data gap needs to be addressed to better
facilitate rapid response, early warning and accountability. Earth observation data and citizen science have become
ideal tools to identify and monitor pollution sources in a transparent manner. Current legislation around information
(Article 19 of the Constitution) and the government's obligation to provide information falls short of international
standards. This lack of transparency hampers other actors, such as academics and civil society, to contribute to
addressing air pollution. With open data platforms such as the SkyTruth Flaring Trackers, Carbon Mapper and Climate
Trace, the government, researchers and activists can easily access air pollution and emission data for further
investigations. Satellite imagery and open-source investigations can further help in visualizing these issues and raising
awareness and setting the agenda in both local and regional contexts.

On a local level, the use of citizen science to map air pollution, as was done in the case of flaring in Basra and in the
KRG, also demonstrates the utility for building capacity among civil society and academics to improve knowledge,
empower local communities and increase transparency to counter mistrust regarding governmental data.

Take a holistic approach to air pollution impacts

Attention for the impacts of air pollution in Iraq seems to have increased with recent alarming reports of health
impacts. However, like the causes of air pollution, its impacts are also multifaceted. Impacts where there is no clear
cause-effect relation, and impacts that result from multiple accelerating and mutually reinforcing factors do not get the
attention they deserve. Examples include the economic burden for rural communities to travel to health care facilities,
the varied and unique gendered health impacts of pollution, and the higher exposure to pollutants of those living

and working in poor environments. Unsustainable coping mechanisms, such as reliance on social protection, further
impact other already pressing challenges, such as food security. It is therefore recommended for anyone addressing
air pollution impacts to take a holistic approach to identify the full scope of the impacts, and to ensure the right actions
are taken.
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Recommendation 5:
Facilitate engagement of Iraq’s civil society and
collective action

Iraq’s civil society has great potential in contributing to addressing air pollution: it has the willingness, the proximity

to affected communities and the capacity and experience to organise itself for action. While civil society is best
positioned to advocate for the affected communities and support the government in spheres such as data collection,
there is a lack of collaboration between government institutions and civil society. There is also a shrinking civic space
for Iraqi civil society organisations working on the environment, with some even facing prosecution for their activities.
This growing pressure on activists, combined with fragmented or limited funding and internal political stride is leading
to a shrinking civil space and hampering a healthy environment for civil society organisations to raise concerns and
hold the government accountable. While collaborative action holds many benefits, CSOs tend to not collaborate

as the current funding system often pits local organisations against each other, reinforcing competition rather than
collaboration. Finally, local groups rarely have the opportunity to exchange and learn from each other, leading to the
weakening of local civil society and a loss of opportunities to support evidence-based action to address air pollution.
Intermediaries such as international organisations and donors can address these challenges by taking a convenor role.
For the Iragi government, the recommendation is to enhance efforts to engage with civil society, turning ambitions

to do so, such as those stated in the National Strategy for the Protection and Improvement of the Environment in Iraq
2024-2030, into concrete action. Finally, civil society itself is recommended to open up for collaboration and collective
action.

Increase of air pollution in Baghdad from nitrogen dioxide, measured over time. NASA
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Cover photo: Local resident Hussein Julood walks in front of his house as smoke billows from gas flaring in the nearby
Rumaila oil field in Iraq’s southern province of Basra, on May 5, 2024. Julood is taking legal action against British
energy giant BP after he lost his son to leukaemia, which he alleges was caused by gas flaring at Iraq’s largest oil
field. Hussein FALEH / AFP

The sun sets behind burning gas flares at the Dora Oil Refinery Complex in Baghdad on December 22, 2024. In winter, a thick smog frequently envelops the
Baghdad city of nine million people as the fumes belched out by its many oil-fired factories are trapped by a layer of cold air. AHMAD AL-RUBAYE / AFP
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