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Source: NEOM (2024)

THE FUTURE OF URBAN LIVING

“How does The Line's approach of redefining the
concept of urban development impact the domains of
air, water, soil and socio-economic influences in Saudi-

Arabia? Is this mega project really as sustainable as
promised?e”



“The Line” is a visionary urban infrastructure project within Saudi Arabia’'s NEOM
Initiative that is aiming at defining the future of sustainable living

Introduction — The Project

KEY FACTS KEY FIGURES

Flagship project within Saudi Arabia’s
1 NEOM initiative, Cornerstone of Saudi-
Arabia’s “Vision 2030” 170 km

Including renewable energy sources,
2 smart infrastructure, zero-emissions
transport and vertical mixed-use living

| 500 m

Challenging conventional urban
3 development & redefining possibilities of
sustainable city-building

:.; 9 mio.
L) Inhabitants

N\, 100%

| 20 min.
C ﬂ Renewable Energy

C t status: start of tructi ith
urrent status: start of construction wi End-to-end travel
4  completion estimated in
approx. 100 years

Source: NEOM (2024), Alwafi (2025), Hammond (2024), Mizzi (2025) N O VA
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Impact Assessment
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Despite expected construction emissions, “The Line’s” zero-emission operation warrants
a superb air impact rating, making its impact highly positive

Impact Assessment — Air

4 )
A\ J
Zero-emission mobility
[ ®=  The Line eliminates the need for roads and private vehicles
k =  The smart city is 100% pedestrian-oriented and completely
walkable
CO2-neutral ambitions
= The Line aims to be fully carbon-neutral, not only in
\’ transport but across industries and infrastructure
‘/ = |t will run on renewable energy sources like wind,
solar and hydrogen
Smart transportation
= Ultra-high-speed electric transit connects the entire
170 km length of The Line, enabling end-to-end
travel in just 20 minutes
.

Kk kAL

!

A

High construction / building emission

= Extensive use of heavy machinery and long
construction timelines

= Temporary reliance on fossil fuel-powered energy
sources, including gas power plants

Material-driven emission

= The construction of The Line relies heavily on carbon-
intensive material such as concrete, steel and glass

®  Producing and transporting these materials on a
massive scale could release up to 1.8 gigatonnes CO,

Zero-emission doubts threaten clean air goals
= Cancellation of major renewable energy projects,
such as the $1.5B clean-powered desalination plant

Source: Alwafi (2025), Anderson (2024), NEOM (2025)
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While “The Line” pioneers smart water innovation, it also faces critical risks to
ecosystems and long-term resilience

Impact Assessment — Water

4 ) )
A\ J J
Reduced national water pressure via virtual ) ) ) ..
. Heavy reliance on energy-intensive desalination
water imports s ) . . . .
. L . = High energy input despite renewables (reverse osmosis)
= Reduced strain on local sources via high embodied - . . .
Y . Core water supply tied to single system
water in imports
Technologically advanced water extraction Water stress due to scarce natural blue water
system sources
\’ = 1,000,000 m3/day desalination with >60% recovery A ® Hyper-arid zone, lacking natural freshwater bodies
‘/ = Powered by renewables, easing freshwater extraction = High water use (also driven by increasing
pressure evapotranspiration and cooling-related water usage)
° High circular wastewater recycling commitment Ecological oversights in brine and thermal
’ \'. = 250,000 m3/day treated for reuse ’& discharge management
O = FIRRST technology will recover minerals from brine, L ’ = Red Sea brine discharge risks biodiversity loss
supporting industrial reuse and circular resource flows ® No public marine impact data or mitigation strategy
. J J
Source: Ferrell (2021), GWI Desalination & Reuse Market Focus Deck (2023), IPCC (2022), M. Amin Mir & M. Wagqar Ashraf (2023), navigator (2025), NEOM (2022), NEOM’'s Water Infrastructure (2024), o
Rockstrém (2009), Thundiyil & Thundiyil (1998), UN World Water Development Report 2022 (2022), UNESCO (2023), Unesco & World Water Assessment Programme — United Nations (2015), Vérésmarty et al. N —VA
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While “The Line” aims to restore ecosystems and protect soil through innovative design,
It also poses long-term risks to biodiversity and soil stability

Impact Assessment — Soil

*h Ptk

Ecological design

Green corridors and vertical landscaping protect soil structure
and reduce erosion

uE;/’I .

= Elevated pathways reduce direct soil compaction

Restoration and monitoring
|}.

Biodiversity and natural regeneration
Preservation of 95% of NEOM'’s land and marine
L ’ area for nature
®=  Educational and research partnerships support
ecosystem health

Rewilding efforts and ecological monitoring
programs support native vegetation

Soil quality enhanced through precision irrigation
and recycled water systems

N e85

Habitat fragmentation & migration barriers

=

Structural & ecological disconnect
" = Topography-agnostic design may ignore key soil and
hydrological patterns
= Permanent disturbance to endemic flora and fauna
zones

170 km mirrored wall disrupts animal corridors and
seasonal movement

Risk of collisions for migratory birds along the Red
Sea flyway

Long-term uncertainty

= Biodiversity preservation goals may not be
achievable at current scale

= Potential for soil degradation if mitigation is not
consistently enforced

05/06,/2025

Source: NEOM (2024), Silverchips (2023), NEOM: A human rights and environmental impact assessment (2024)
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While “The Line” creates jobs, infrastructure and local economic benefits, it also poses
risks to local communities, labor rights and social inclusivity

Impact Assessment — Socio-Economic

4 ) )
A\ J J
EEEHIE Co T o Economic inequality & elitism
»  Supporting Saudi Arabia's Vision 2030 L (O . . . Y L.
Lo, e . L. . . A\@>® = Primarily serving elite and foreign interests
= Economic diversification, technological innovation, tourism & [(—\ . . .
. = Exclusion of major parts of local or lower-income populatjons
reputation
: Job creation Labor rights violations
v = More than 200,000 by 2025 = Reported labor rights abuses among workers
‘_Y_‘ = sectors such as con-struction, engine-ering and = 1™ = High working hours, denial of leave and inadequate
project management living conditions
. o s Inhabitant relocation & cultural erosion
Quality of life improvements ) . .
e =  Forced relocation of local inhabitants
®=  Enhanced efficiency & safety . - .
) ) ®  Rapid modernization & western lifestyles vs.
®  World-class health-care & infrastructure, promotion . .
. . traditional Saudi culture and values
of business opportunities
. J J
Source: Arab News (2024), NEOM (2023), Washington Post (2023), The Wallstreet Journal (2024), Business & Human Rights Resource Center (2023), Alwafi (2025), Adileh (2022), Noaln & Hay (2024) N O VA
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Tool Application
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Leveraging environmental impact and strategic planning to guide sustainable

development for 'The Line

Tool Application

Focus

Purpose

Value for
“The Line”

Significance

Environmental Impact Assessment

Project-specific environmental impacts

Identify and evaluate direct and indirect
environmental risks before construction

= Essential due to the scale and environmental
sensitivity of the project

= Helps mitigate habitat loss, emissions, water
overuse, and biodiversity threats

= |legally required: Saudi Environmental Law
Includes stakeholder consultation, mitigation
measures, and monitoring

" |ncreases transparency and regulatory
alignment

299

Strategic Environmental Assessment

Policies, plans, and programs with long-term or
cumulative environmental impacts

Assess broader sustainability implications beyond
the project level

= Aligns with Vision 2030 goals (climate, water,
land use, economic transition)

= Supports high-level sustainability integration
in planning

® Encourages stakeholder and public involvement
in early decision-making

= Allows comparison of alternative development
strategies

29

Life Cycle Assessment

Environmental impact of products and processes
across their life cycle

Evaluate inputs/outputs like energy, materials, and
waste

= Not a priority in early project stages due to
narrow focus on specific products and
processes

= Less holistic compared to EIA and SEA

= Complements other assessments with
detailed analysis of energy, materials, and
waste flows

= Can still be useful in later phases of the
project

Source: Ramos (2025), Royal Decree No. M/165 (2020), NCEC (2025), European Commission (2025),
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Recommandations
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Low-emission construction ambitions will improve air quality, while smart water systems
boost sustainability and climate resilience

Prevention and Mitigation Strategies for Air- & Water-Related Impacts

Prevention and Mitigation Strategies Anticipated Impacts

( )

. . S Lower material-related carbon emissions
Additional use of construction materials like hempcrete or geopolymer

Enhanced thermal performance, which reduces

operational cooling needs
Full commitment to using no/low-emission construction equipment

Reduced machinery emissions and air pollutants

Transparent tracking of constructions emissions,

Establish carbon accounting and offsets tied to specific project milestones . 27 " .
enabling phased mitigation and accountability

. . Prevents marine degradation from brine discharge
Implement advanced brine management techniques

Enables mineral recovery from desalination waste

Enhance decentralized wastewater recycling systems Reduces reliance on freshwater sources

Water

Lowers energy use through local treatment

Adopt Warer-Sensitive Urban Design (WSUD) principles Strengthens urban resilience to climate stress

Source: Anderson (2024), Cipolletta et al. (2021), Lall (2018), NEOM (2024), Ondrej Slunecko (2020), Safdie (2024), Zoppi (2019) N O VA
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Mitigating environmental and social impacts through proactive design, monitoring and
Inclusive planning

Prevention and Mitigation Strategies for Soil- & Socio-Economic Related Impacts

Prevention and Mitigation Strategies

Anticipated Impacts

Soil

Adoption of mitigation hierarchy (avoidance, minimization, restoration,
offsetting) to preserve soil integrity and associated ecosystem services

Implementation of low-impact construction methods, such as tunneling and buffer
zoning, to reduce compaction and protect soil structure

Deployment of real-time soil monitoring and topsoil reuse strategies, overseen
by a dedicated Mitigation Management Unit (MMU)

Socio-Economic

Labor standards according to the International Labour Organization,
independent audits and compliance reporting systems

Social Impact Assessment, profit sharing programs with local inhabi-tants and
healthcare, education and employment support

Community engagement in planning, cultural programs for reserving historic
areas, promoting local art and traditions

Enhanced post-construction habitat recovery and
biodiversity connectivity

Early detection of degradation through real-time
feedback systems

Enhanced soil resilience and reduced erosion through
stabilized topsoil, and control measures
Fair wages, safe working conditions, reasonable

working hours and employee empowerment

Transparency, reduction of social conflicts and in-
equalities, easier transition for relocated people

Preservation of local heritage and reinforcement of
cultural ties

Source: ILO (2025), IAIA (2025), Environmental Impact Assessment Review (2015), Frontiers (2024)
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Conclusion
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In the context of “The Line”, it Is essential to balance bold sustainability promises with
risks and growing doubts about practical implementation.

Prevention and Mitigation Strategies for Socio-Economic Impacts

Sustainability Takeaways Subjective Reflections
* All key sustainability domains (water, air, and soil) are closely * The project is still conceptual, with experts doubting its full
interlinked and must be assessed as a whole (e.g., the biodiversity realization.

impact of water desalination).

*  Promises of sustainability often fail in practice despite appealing
* A holistic evaluation requires looking beyond Saudi Arabia’s theory.
borders (e.g., virtual water flows and material emissions abroad).
* Past regional examples (e.g. FIFA World Cup, Amnesty reports)

* The Line introduces the most innovative sustainable technologies raise doubts about genuine sustainability and social equity

aiming to enhance air and water quality. commitments.
* International experts are contributing to planning, with goals of *  Constructing a mega city in a resource-scarce desert contradicts
regional socioeconomic development. climate goals. In light of degrowth theory and lacking proof for

green growth, the project’s environmental credibility remains weak.

Source: Amnesty International (2023) N o VA
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Thank you for your attention!

Questions?

Following up on our initial question:
Do you believe The Line is truly as
sustainable as promised?
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