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[STRATEGIC CONTEXTJ

Air Pollution as a Material ESG

Risk

Urban air quality represents a critical
Intersection of environmental stewardship,
social responsibility, and governance
excellence. For organisations operating in
dense urban environments, air pollution
exposure poses significant reputational,
regulatory, and human capital risks.

Early-life populations—particularly infants
In transport corridors—face
disproportionate exposure to harmful
pollutants, creating long-term health
liabilities and community impact concerns
that increasingly influence stakeholder
expectations and investment decisions.
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SCIENTIFIC EVIDENCE

Understanding the Pollutant Landscape

Contemporary urban environments expose vulherable populations to a complex mixture of
pollutants with established health consequences. Strategic air quality management requires
detailed understanding of pollutant characteristics, sources, and exposure pathways.

L Ly S

Particulate Matter

PM2.5 & PM10: Fine and coarse particles from combustion and mechanical processes. Primary
concern for respiratory and cardiovascular systems.

Ultrafine Particles

UFP (<0.1 um): Nano-scale pollutants with high surface area and ability to penetrate cellular
barriers. Neurotoxicity concerns.

—

Gaseous Pollutants

NOXx, CO, VOCs: Traffic-derived emissions affecting respiratory function and contributing to
secondary pollutant formation.

e N o .

Toxic Metals

Black Carbon & Heavy Metals: Combustion by-products with documented neurotoxic effects
and long-term health implications.

Early-life populations demonstrate heightened physiological vulnerability due to developing
respiratory and neurological systems, creating material health risks that extend across decades.
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[EXPOSU RE DYNAMICS }

Critical Exposure Zones & Urban

Design Implications

The First-Metre
Principle

Research demonstrates that the
breathing zone for infants in
prams—positioned between 0.55
and 0.85 metres above ground
level—coincides with peak
pollutant concentrations in urban
transport corridors.

This "first metre above road
surface" represents a critical
exposure layer where pollutant
dispersion is minimal and
concentrations can exceed
ambient levels by 30-60%.

0.55-""

Infant breathing zone

height

30-60%

Elevated exposure vs.

adult levels

[J Strategic Implication: Urban planning, transport corridor design,

and pedestrian infrastructure must integrate exposure-centric

design principles to protect vulnerable populations and

demonstrate ESG leadership.
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HEALTH IMPACT

Risk Assessment & Long-Term

Consequences

Exposure to urban air pollutants during critical developmental windows creates cascading
health and societal impacts that extend well beyond immediate respiratory effects. Strategic
risk assessment must account for neurological, cognitive, and systemic outcomes.
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Cognitive Development Risks

Emerging evidence links early-life pollution
exposure to measurable deficits in cognitive
function, attention span, and academic
performance.

Respiratory System Impact

Compromised lung development and

increased susceptibility to respiratory illness

throughout childhood and adolescence.

Neurotoxicity Pathways

Ultrafine particles and heavy metals
demonstrate ability to cross blood-brain
barrier, potentially affecting neurological
development.

These health outcomes translate into material social costs, including healthcare expenditure,
reduced workforce productivity, and educational achievement gaps—all factors increasingly
scrutinised within ESG frameworks and social impact assessments.
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[ SYSTEM FACTORS j

Exposure Drivers & Environmental

Determinants

Multi-Factor Analysis

Pollutant exposure in urban
environments results from complex
interactions between emission
sources, meteorological conditions,
and built environment characteristics.
Effective mitigation strategies require
systems-level understanding of these
interconnected factors.

Traffic dynamics, local wind patterns,
and urban canyon effects create
micro-environments where pollutant
concentrations vary significantly
across short distances and time
periods.
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within breathing zones

Micro-Meteorology
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Fleet Composition

Vehicle age, fuel type, and emission standards directly influence pollutant
loading and chemical speciation
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Wind speed, direction, and atmospheric stability govern pollutant dispersion and
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STRATEGIC FRAMEWORK

Integrated Mitigation Strategy Model

Sustainability Alternatives employs a comprehensive three-tier framework for air quality
risk mitigation, addressing emissions at source, pathway, and receptor levels. This
systems approach enables organisations to develop cost-effective, technically robust
interventions aligned with ESG objectives.

Source Controls
Fleet modernisation & emission standards
Traffic management & volume reduction
Clean fuel transitions

Industrial emission controls

Pathway Interventions

Green infrastructure & vegetation barriers
Urban canyon ventilation enhancement
Route optimisation for vulnerable populations

Temporal exposure management

Receptor Protection
Personal exposure reduction technologies
Filtration systems & enclosures
Behavioural guidance & awareness

Monitoring & alert systems

This framework enables prioritisation of interventions based on technical feasibility,
cost-effectiveness, and organisational risk tolerance whilst maintaining alignment with
broader sustainability and Net Zero commitments.
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[TECHNICAL SOLUTIONSJ

Engineering & Technology
Interventions

01

Advanced Filtration Systems

HEPA and activated carbon technologies for prams, vehicles, and pedestrian
infrastructure—achieving 80-95% pollutant reduction

02

Clean Air Zones & Low Emission Areas

Regulatory frameworks restricting high-emission vehicles in sensitive areas,
supported by monitoring and enforcement systems

03

Physical Barriers & Enclosures

Strategic deployment of screens, canopies, and vegetation buffers to redirect
airflow and reduce near-road exposures

04

Real-Time Monitoring Networks

loT-enabled sensor arrays providing exposure data for route optimisation and
evidence-based policy development

These interventions demonstrate measurable exposure reduction—typically 25—

70% depending on implementation context—whilst creating co-benefits for broader
air quality management and climate objectives. Technology selection must balance
efficacy, lifecycle costs, and operational feasibility within organisational constraints.
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[POLICY & PLANNING]

Governance, Planning & Community
Integration

Effective air quality risk mitigation extends
beyond technical interventions to encompass
policy frameworks, urban planning integration,
and stakeholder engagement. Organisations
must navigate regulatory landscapes whilst
demonstrating proactive ESG leadership.

Strategic integration of air quality considerations
into transport planning, development approvals,
and community design creates long-term value
through risk reduction, regulatory compliance,
and enhanced social licence to operate.

Urban Planning Integration

[EI] Embedding air quality impact assessment in development processes, transport
corridor design, and pedestrian infrastructure planning

Exposure-Centric Policy

© o . o
= Shifting from ambient monitoring to exposure-based standards that account for
vulnerable population locations and activity patterns

Stakeholder Engagement

®) - . . . .
) Building community partnerships, public awareness campaigns, and
participatory approaches to intervention design and implementation

[J) BestPractice: Leading organisations integrate air quality risk assessment into
materiality analyses, sustainability reporting (GRI, SASB), and ESG disclosure
frameworks to demonstrate governance maturity and stakeholder responsiveness.
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CAPABILITIES

Sustainability Alternatives: Air Quality Advisory Services

We deliver science-based air quality risk management solutions that integrate technical rigour with strategic ESG advisory, enabling
organisations to navigate complex environmental challenges whilst advancing Net Zero and sustainability objectives.
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Industrial Air Pollution Control Exposure Modelling & Monitoring
Stack management, emission monitoring, dispersion modelling, Advanced exposure assessment, sensor network design, and
and regulatory compliance support for industrial facilities real-time air quality intelligence systems
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STRATEGIC
PLANNING

Mitigation Strategy Design ESG Health Risk Advisory
Development of tailored intervention frameworks balancing Integration of air quality considerations into ESG materiality
technical feasibility, cost-effectiveness, and organisational assessments, sustainability reporting, and stakeholder
objectives engagement
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Net Zero Co-Benefits

Identifying synergies between air quality improvements and
decarbonisation pathways to maximise sustainability ROI

Knowledge Product Reference

This briefing synthesises peer-reviewed research to support strategic decision-making in air quality risk management. Proprietary
analysis © Sustainability Alternatives.

Primary Source: Sharma, A., & Kumar, P. (2018). A review of factors surrounding the air pollution exposure to in-pram babies and
mitigation strategies. Environment international, 120, 262-278.
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