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Part one: overview

Introduction

Cancer, a leading cause of mortality globally, is driven by genetic predispositions, lifestyle choices, and
environmental exposures. A significant proportion of cancers are attributable to environmental and
occupational factors, including air pollution, industrial chemicals, and heavy metals. This report examines the
prevalence of environmentally induced cancers, their economic impacts, and the importance of preventative
measures, integrating global data and economic analysis.

The Mayo clinic defines cancer and its typical human impact

Environmental factors, including exposure to pollutants, industrial chemicals, and toxins, contribute
significantly to cancer cases globally. The relationship between environmental carcinogens and cancer has
been studied extensively, providing insights into incidence rates, geographic disparities, and affected
populations.

Human activity has significantly contributed to the prevalence of certain cancers:



e Chemical Exposure: Substances like asbestos (linked to mesothelioma) and benzene (linked to
leukaemia) are well-documented carcinogens. Prolonged exposure to industrial pollutants and
pesticides also increases cancer risks.

e Lifestyle Factors: Tobacco use is a leading cause of preventable cancer, including lung, throat, and
bladder cancers. Alcohol and high-fat diets have been linked to certain cancers like liver and colon
cancer.

e Environmental Contaminants: Lead exposure and radiation, both from industrial sources and medical
procedures, contribute to increased risks of cancers such as leukaemia and thyroid cancer1°

1. Incidence of Environmentally Induced Cancers
Environmentally induced cancers account for 4-10% of all cancers globally, translating to 1.9 million cases
annually 2. Air pollution, occupational exposures, and chemical pollutants are major contributors:

e Air Pollution: Approximately 7% of global lung cancer deaths are linked to air pollution, including fine
particulate matter (PM2.5) [11,

e Occupational Hazards: Workplace exposure to carcinogens such as asbestos, benzene, and heavy
metals contributes to 4-5% of cancers in industrialized nations 231,

e Tobacco and Pesticides: Environmental tobacco smoke and pesticide residues are additional
significant risk factors [,

2. Regional Insights
Australia
e Mesothelioma, caused by asbestos exposure, results in 700 annual cases [,

e UV radiation is a key driver of Australia’s highest global melanoma rates [,

China
e Rapid industrialization and urban pollution are linked to 280,000 lung cancer cases annually [71.

e Water contamination by industrial effluents contributes significantly to liver and stomach cancers (Ibidl.

Europe
e Environmental factors contribute to 10-15% of cancers. For instance, air pollution significantly impacts
lung cancer incidence, while occupational exposures lead to cancers such as mesothelioma [,

3. Economic Impact of Environmentally Induced Cancers
Global Costs

The financial burden of cancer includes healthcare expenses, productivity losses, and indirect societal costs:

e Inthe U.S., cancer healthcare costs were $161.2 billion in 2017, with productivity losses of $181
billion (81,

e The EU reported annual cancer-related productivity losses of €58.5 billion, equivalent to 1.07% of
GDP B,

Regional Impacts
e China: Annual productivity losses total €30 billion, primarily due to cancers linked to air pollution [71,

e Australia: Cancer accounted for 19% of the national health burden in 2015, with occupational cancers
like mesothelioma contributing significantly [51.



4. Prevention and Mitigation Strategies
Preventative measures can substantially reduce cancer burdens:

Reducing carcinogenic emissions and occupational exposures could prevent 30-50% of
environmentally induced cancers [2,

Initiatives like the EU’'s REACH framework and global vaccination programs for HPV and hepatitis B
demonstrate high returns on investment through reduced healthcare and productivity costs 191,

5. Broader Implications
Environmentally induced cancers underscore the need for global collaboration:

Low- and middle-income countries face disproportionate burdens due to under-resourced healthcare
systems, exacerbating inequalities 9.

Addressing carcinogenic exposures supports Sustainable Development Goals (SDGs), particularly
those related to health equity, poverty reduction, and sustainable industrial development I,

References

1. American Cancer Society. Environmental risk factors and cancer statistics. Available from:
https://www.cancer.org.

2. World Health Organization. Cancer prevention and control initiatives. Available from:
https://www.who.int/news-room/fact-sheets/detail/cancer.

3. European Commission. Economic impact of cancer in the European Union. Available from:
https://ec.europa.eu/health/latest-updates/economic-impact-cancer-health-systems-2022_en.

4. National Cancer Institute. Cancer trends progress report. Available from:
https://progressreport.cancer.gov.

5. Australian Institute of Health and Welfare. Mesothelioma in Australia. Available from:
https://www.aihw.gov.au.

6. Cancer Council Australia. Skin cancer statistics. Available from: https://www.cancer.org.au.

7. Global Cancer Observatory. Cancer trends in China. Available from: https://gco.iarc.fr.

8. American Society of Clinical Oncology. Economic burden of cancer care in the United States.
Available from: https://www.asco.org.

9. International Agency for Research on Cancer. Global strategies for cancer prevention. Available from:

https://www.iarc.fr.

10. The Mayo clinic Mayo Clinic

Hope through this review of the evidence will highlight the critical need for comprehensive strategies to
mitigate the health and economic impacts of environmentally induced cancers, with an emphasis on
international collaboration and policy reform.

Part two — evidence

Introduction

Scientific research worldwide increasingly reveals that environmental damage contributes significantly to
cancer risk. The interaction between air pollution, climate change, plastic pollution, and cancer-causing
mechanisms warrants urgent attention. This expanded report provides a holistic overview for an Australian
audience to contextualize global findings within local concerns.
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1. Air Quality and Cancer Risk
Air pollution, a significant global environmental concern, is strongly linked to lung cancer and other types of
malignancies:

e Fine Particulate Matter (PM2.5): Chronic exposure to PM2.5 from vehicle emissions, industrial
outputs, and wildfires increases the risk of lung cancer. Research estimates approximately 15% of
lung cancers worldwide are attributable to poor air quality (1.

e Ozone and Nitrogen Dioxide: Elevated exposure to these pollutants has been associated with bladder
and breast cancer, demonstrating the systemic effects of polluted air [,

Australia-Specific Context:

Urban air quality has generally improved in Australia due to regulations, but rural areas experience spikes in
particulate matter from bushfires, increasing local cancer risks. Moreover, coal mining and power generation
in Queensland and New South Wales contribute significantly to regional air pollution [l.

2. Plastic Pollution and Carcinogens
Plastics contain carcinogenic chemicals such as bisphenol A (BPA), phthalates, and styrene. When plastics
degrade in the environment, they release microplastics and nanoplastics, which enter the food chain:

e Microplastics in Marine Life: Research demonstrates that humans consume microplastics through
seafood, contributing to chronic inflammation, a precursor for cancers like colorectal and stomach
cancer 4

e Chemical Leaching: Studies show that long-term exposure to plastic additives, especially in water
supplies, increases risks for hormone-related cancers [

Australia-Specific Context:
Plastic waste management remains a challenge in Australia, with significant plastic leakage into marine
ecosystems, affecting fish and shellfish populations consumed locally €

3. Climate Change and Cancer Pathways
Climate change indirectly exacerbates cancer risks by intensifying exposure to known carcinogens:

¢ Heatwaves and UV Radiation: Rising global temperatures increase UV radiation exposure, especially
in countries like Australia with an already high melanoma incidence rate. UV radiation is the leading
cause of DNA damage in skin cells, leading to cancer [7}

e Toxic Algal Blooms: Warmer ocean temperatures promote algal blooms that release toxins linked to
liver and stomach cancers 8-

Australia-Specific Context:
With the highest per capita melanoma rate globally, Australia faces compounded risks from ozone depletion
and climate change-driven UV exposure [}

4. Occupational Hazards and Environmental Degradation
Workplace exposure to environmental carcinogens remains a significant concern, especially in industries like
construction, mining, and agriculture:

e Asbestos Exposure: Linked to mesothelioma, Australia has a lingering legacy of asbestos use, with
rural and Indigenous populations particularly affected during mining operations [0}

e Agricultural Chemicals: Pesticides and herbicides such as glyphosate are associated with non-
Hodgkin lymphoma and other cancers, and their environmental persistence poses long-term risks 11

Australia-Specific Context:
Remote communities, particularly Indigenous Australians, face higher risks due to mining activities and limited
access to healthcare resources for early cancer detection and treatment [121.



5. Global and Local Mitigation Strategies
Proactive policies and community-driven approaches are essential to combat these environmental
contributors to cancer:

Air Quality Improvement: Expanding renewable energy use and imposing stricter emission limits can
significantly reduce air pollution-related cancer burdens [13}

Plastic Reduction Initiatives: Supporting Australia's National Plastics Plan 2021 and investing in
biodegradable materials can lower cancer risks from microplastics [14-

Occupational Safety Standards: Increasing regulations on hazardous chemical exposure in
workplaces can reduce occupational cancer cases [15-

6. Conclusion: A Call for Holistic Approaches

Environmental degradation contributes substantially to global and Australian cancer burdens. Addressing
these issues requires an integrated approach combining robust legislation, public awareness campaigns, and
scientific innovation.

Improved understanding of environmental carcinogens, coupled with actionable policies, will empower
Australians to safeguard their health against preventable cancers.
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