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Foreword

On behalf of the Emerging Pollutants Network (EPN),
operating under the Arab Science and Technology
Foundation (ASTF),

we are proud to present this bilingual Executive Brief:

“PFAS in the Arab Region — Challenges, Constraints, and
Future Opportunities.”

This publication reflects the growing regional awareness of
Per- and Polyfluoroalkyl Substances (PFAS) and their
environmental and health impacts.

It highlights the collective effort of Arab researchers and
institutions to better understand the distribution, risks, and
policy dimensions of these substances in the region.

The brief aims to provide decision-makers, scientists, and
regional organizations with a concise yet comprehensive
overview that bridges global knowledge with the Arab
environmental context.

Through this initiative, EPN and ASTF reaffirm their
commitment to fostering scientific collaboration,
promoting evidence-based policy, and advancing regional
environmental governance in line with the Sustainable
Development Goals (SDGs) and the Strategic Approach to
International Chemicals Management (SAICM).
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Executive Summary

Per- and polyfluoroalkyl substances (PFAS) have emerged as a
major class of persistent environmental pollutants, raising serious
global concern due to their extreme chemical stability,
bioaccumulation potential, and adverse health effects. Their
widespread application in industrial and consumer products—
including non-stick cookware, food packaging, water- and stain-
repellent textiles, and firefighting foams—has resulted in pervasive
environmental contamination across various ecosystems.

This technical report, developed by the Arab Network for
Emerging Pollutants (EPN), presents a critical appraisal of the
current PFAS landscape in the Middle East and North Africa
(MENA) region. The findings reveal significant knowledge and
policy gaps, primarily driven by limited analytical infrastructure, a
scarcity of region-specific scientific studies, and the absence of
comprehensive regulatory frameworks in most Arab countries.

To date, only 12 peer-reviewed studies addressing PFAS
contamination have been identified across eight Arab nations—
namely Bahrain, Saudi Arabia, Egypt, Tunisia, Jordan, Algeria,
Lebanon, and Sudan. These studies span various environmental
and biological matrices, such as water, soil, sediment, dust, breast
milk, and aquatic organisms. However, the heavy reliance on
foreign laboratories for sample analysis (e.g., in the United States,
Sweden, and Germany) highlights the pressing need to establish
regional analytical capacity utilizing advanced techniques such as
liquid chromatography—mass spectrometry (LC-MS/MS) and high-
resolution, non-targeted screening.

Comparative analysis with international regulatory
frameworks demonstrates substantial variation in  PFAS
management approaches. While the United States and the
European Union have implemented enforceable limits and long-
term monitoring programs, other countries such as Australia and
Japan have prioritized remediation technologies. Meanwhile,
China and Canada are gradually expanding their regulatory and
analytical systems. In contrast, the MENA region suffers from
systemic challenges, including insufficient research funding,
fragmented institutional oversight, and a lack of centralized PFAS
monitoring databases. The report offers a set of strategic
recommendations aimed at strengthening PFAS governance in the
Arab region:

e  Establishing national and regional reference laboratories
equipped for PFAS detection and quantification.

e  Developing standardized analytical protocols and health
risk assessment frameworks tailored to regional
environmental conditions.

e Introducing binding environmental policies to limit PFAS
emissions and uses.

e launching public awareness and stakeholder
engagement campaigns to promote risk-informed
decision-making.

e  Encouraging cross-border cooperation and integration
into global initiatives for PFAS control, including the
adoption of internationally harmonized testing methods.

This report underscores the urgent need for a coordinated,
interdisciplinary approach—spanning environmental science,
toxicology, public health, regulatory policy, and international
collaboration—to  mitigate PFAS exposure and protect
environmental and human health in the Arab region. It serves as a
foundational step toward informed policy development and
scientific advancement in the field of emerging contaminants.
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Current Status of PFAS Concentrations in Arab Countries
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samole Concentration
Country Typr:a Range Key Notes
(ng/Lg)
Drinki
. o Highest regional levels;
Saudi water & X o
Arabia industrial 5-100 field monitoring started
in 2022 with KFUPM.
effluents
Nile water, Moderate levels;
drinking sources include textile
Egypt water & 2712 industries and
sediments firefighting foams.
Surface Low to moderate levels;
Morocco water & 1-20 no studies yet on
urban soils bioaccumulation.
United Bottled & Very low levels; mainly
Arab treated <2-10 from imported
Emirates  wastewater consumer products.
L Near WHO guideline;
QUL 1-4 includes limited health
Jordan groundwater R
risk assessment.
. Industrial and domestic
Drinking ollution; PFOS
Lebanon water & 3-15 P L :
Litani River detected in breast milk
(~0.2 ng/mL).
Industrial PFOS and PFHXA most
effluents & .
.. 4-22 prevalent; linked to
Tunisia surface . S
industrial sites.
water
Surface Moderate levels; from
. 2-10 textiles and leather
Algeria water
waste.
Limited Very low
drinking a3 concentrations; lack of
Sudan water data and analytical
samples capacity.

Regional Capacities and Data Availability

The Eme

rging Pollutant Network (EPN, 2025) report

indicates that most Arab countries are still at a very early
stage in monitoring PFAS compounds, both in terms of

laboratory infrastructure and availability of published data.

1.

Share of studies relying on foreign analysis:
Approximately 65% of Arab PFAS studies used
laboratories in the United States, Sweden, or
Germany to conduct advanced measurements,
reflecting the limited analytical capacity in local
institutions.

Most used analytical techniques:

o LC—MS/MS (Liquid Chromatography—
Tandem Mass Spectrometry): applied in
all studies conducted abroad and
considered the global standard for PFAS
detection.

o GC-MS and HPLC were used in a few
older local studies, though with limited
precision and sensitivity.

Number of PFAS compounds analyzed:

The number of compounds tested per study
ranged from 6 to 21, compared with over 60
compounds routinely monitored in Europe and
the United States, highlighting a significant
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Arab Laboratory Capacities
e Number of laboratories qualified for PFAS analysis
(regionally):
Fewer than six laboratories across the Arab region
currently possess the technical capability to analyze PFAS
compounds. These are mainly located in:
o Saudi Arabia: King Fahd University of Petroleum and
Minerals — Integrated Analytical Center (LC—MS/MS).
o United Arab Emirates: Masdar Institute (formerly
Technology Innovation Institute).
o Egypt: National Research Center and Alexandria
University.
o Morocco: Mohammed V University.
o Jordan: The University of Jordan — Spectroscopy and
Environmental Chemistry Labs.
o Lebanon: American University of Beirut — Limited
environmental analysis capacity.
e  Proportion of laboratories with certified reference
standards:
Only about 40% of these laboratories have access to
Certified Reference Materials (CRMs) required for PFAS
calibration and validation.
e Main limitation:
The high cost of PFAS reference materials, ranging
from USD 500 to 1,000 per analytical set, continues to
restrict the ability of Arab laboratories to conduct
regular monitoring and inter-laboratory comparisons.

Technical and Scientific Gaps
e Lack of regular monitoring systems:
No Arab country currently implements a national
PFAS monitoring program, whether annual or
semi-annual, for drinking water or environmental
matrices.
e Absence of regional databases:
There is no unified Arab PFAS database to compile
or share analytical results among countries in the
region.
e Limited research funding:
The average annual funding allocated to PFAS
studies in the Arab region does not exceed 0.05%
of total national environmental spending.
A major finding of the report is the weak integration
between chemical analysis and health or ecological
assessment.
Most studies have focused solely on quantifying PFAS
concentrations, without linking results to impacts on public
health or ecosystems.
Key toxicological and exposure indicators — such as:
e  Estimated Daily Intake (EDI)
e Tolerable Daily Intake (TDI)
e Long-term exposure modeling
have not yet been applied in regional research.
Furthermore, no assessment has been made of the spatial
variability of PFAS distribution within individual countries
or across population groups (e.g., children, pregnant
women, industrial workers).
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Scientific and Regional Cooperation Opportunities
The report highlights that research interest in PFAS and
emerging pollutants is steadily increasing among Arab
universities and research centers — particularly in the
United Arab Emirates, Saudi Arabia, Egypt, and Morocco.
However, these efforts remain fragmented and lack
coordinated frameworks across the region.
The report recommends strengthening collaboration
through the Emerging Pollutant Network (EPN) as a regional
platform to:
e  Facilitate data and research exchange among Arab
scientists and institutions.
e Coordinate joint scientific projects and support
regionally funded studies.
e Develop a unified Arab PFAS database integrating
national monitoring results.
It also encourages active participation in international
initiatives, such as those led by the United Nations
Environment Programme (UNEP), the World Health
Organization (WHO), and the Global Environment Facility
(GEF), to align analytical methods, risk assessments, and
monitoring protocols with global standards and best
practices.

Future Regional Directions

e launch an Arab Integrated Environmental
Monitoring Initiative covering PFAS and other
emerging pollutants, under the supervision of the
Emerging Pollutant Network (EPN) and in
coordination with the United Nations Environment
Programme (UNEP).

e  Establish a Regional Environmental Observatory —
an online platform for collecting, analyzing, and
sharing environmental data from member states,
accompanied by publicly available annual reports.

e Strengthen collaboration among universities,
research centers, and regulatory bodies to
facilitate sample exchange, method

harmonization, and analytical standard sharing.

Development of Laboratory and Technical Infrastructure
e Encourage Arab countries to establish three
regional PFAS reference laboratories strategically
distributed across:
1. The Gulf region (e.g., Saudi Arabia or the
UAE),
2. North Africa (e.g., Morocco or Tunisia),

3. The Levant region (e.g., Jordan or
Lebanon).
e Enhance technical capabilities in non-target

screening techniques to identify emerging and
unclassified PFAS compounds.

e  Promote partnerships with European and North
American analytical centers to train Arab
specialists in advanced mass spectrometry and
environmental chemistry techniques.
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Future Policy and Regulatory Frameworks

e Advocate for the inclusion of PFAS compounds within
national environmental regulations by 2030,
establishing maximum permissible limits in drinking
water (<4 ng/L for PFOA and PFQOS).

e Propose the creation of an Arab Convention on
Emerging Chemicals, modeled after the Stockholm
Convention, to coordinate regional legislative efforts
and harmonize safety standards.

e Integrate PFAS management into broader circular
economy and industrial reuse strategies, promoting
waste minimization and sustainable production
practices.

Sustainability and Capacity Building

e Integrate PFAS-related issues into national water,
energy, and environmental strategies, ensuring
alignment with SDGs.

e Encourage private sector engagement in monitoring,
substitution, and innovation of PFAS-free alternatives
across consumer and industrial applications.

e Implement long-term training and capacity-building
programs focused on analytical  chemistry,
environmental toxicology, and exposure assessment.

Role of the Emerging Pollutant Network (EPN)

Establishment and Vision

e  The Emerging Pollutant Network (EPN) was established
in 2021 through an initiative of the Arab Science and
Technology Foundation (ASTF).

e The network aims to unify scientific and research
efforts across the Arab world in the study of emerging
pollutants such as:

o PFAS compounds

o Pharmaceuticals and personal care products (PPCPs)
in the environment

o Microplastics

e Its overarching vision is “A pollution-free Arab
environment by 2040,” achieved through an integrated
approach linking science, policy, and technology.

Scientific and Technical Role

e EPN coordinates regional research activities related to
PFAS, including:

o Developing pollution distribution maps for Arab
water and environmental systems.

o Establishing regional databases for analytical
results.

o Supporting inter-laboratory calibration exercises to
ensure data quality and comparability across
laboratories.

e The network is currently working to establish the “Arab
Observatory for Emerging Pollutants,” a digital platform
designed to aggregate data from Arab countries and
make it accessible to researchers and policymakers.
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Policy and Institutional Role

e EPN functions as a coordination bridge between:

o Governmental entities (Ministries of Environment,
Water, and Health), and

o Universities and research centers across the Arab
region.

e It contributes to policy formulation by providing
scientific recommendations to member states
regarding:

o  PFAS limit values in drinking water.

o Best practices for reducing industrial emissions of PFAS.

e The network leads the development of the “Arab Action
Plan on Emerging Pollutants (2025-2030)"” in alignment
with international environmental frameworks.

Capacity Building and Regional Cooperation

e Between 2023 and 2025, EPN organized over one
workshops and training programs, engaging more than
1,000 researchers and technicians from 14 Arab
countries.

e The network is working to launch an E-learning
platform dedicated to training Arab scientists in the
latest analytical methods for detecting emerging
pollutants.

e EPN is currently the only regional Arab entity
specializing exclusively in emerging environmental
pollutants.

Future Plans (2025-2030)

e Establish three regional monitoring and analysis
centers in the Gulf, North Africa, and Levant regions.

e Develop an open-access digital data platform, in
collaboration with UNEP, to unify PFAS monitoring
results across Arab countries.

e Promote applied research programs to develop local
solutions for the treatment of PFAS-contaminated
water.

e Publish an annual regional report on emerging
pollutants in the Arab world, consolidating data,
progress, and policy recommendations.

Conclusions and Final Recommendations

The report (Chapter 5) concludes that PFAS compounds
pose an increasing environmental and public health risk
across the Arab region, and that addressing this challenge
requires coordinated, science-based action.

Key recommendations include:

e Establishing advanced national and regional
laboratories
e Developing standardized protocols for chemical

analysis, environmental assessment

e Enacting binding legislation to restrict PFAS use and
monitor their levels in water, products

e Implementing public and industrial awareness
programs on PFAS risks and prevention measures.

e Strengthening Arab and international cooperation in
research, monitoring, and policy alignment.
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