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Introduction

This study assesses the potential health and environmental risks associated with
radiofrequency (RF) emissions from smart meters, conducted in accordance with the
Environmental Protection Act, 1997 of Pakistan. The growing implementation of smart
meters as part of the national grid raises concerns about their potential impact on human
health due to continuous RF exposure. The study was commissioned by LESCO, Lahore to
evaluate these concerns and provide a scientific basis for future policy decisions.

Background

Smart meters, which use RF technology to transmit real-time electricity consumption data,
are considered essential in modernizing energy infrastructure. However, RF emissions,
which are non-ionizing in nature, can potentially pose health risks through prolonged
exposure. The Environmental Protection Act, 1997 mandates that technological
advancements must be aligned with environmental safety and human health standards.

Legal Framework: Environmental Protection Act, 1997

The Environmental Protection Act, 1997, under Section 11, obligates any entity involved in
industrial, developmental, or technological operations to prevent and mitigate
environmental harm, including emissions of any kind that could affect public health . This
study complies with these legal requirements, focusing specifically on smart meters’ RF
emissions as per LESCO’s request.

RF Safety Issues

RF emissions from smart meters operate at frequencies between 902 MHz and 928 MHz,
similar to other wireless communication technologies such as mobile phones and Wi-Fi .
The World Health Organization (WHO) and the International Commission on Non-lonizing
Radiation Protection (ICNIRP) have set international standards on RF exposure to minimize
potential health risks . The concerns primarily revolve around the thermal and non-thermal
effects of RF exposure:

. Thermal Effects: High RF levels can heat biological tissues, though the low-
power emissions from smart meters are far below such thresholds .

. Non-Thermal Effects: These include concerns about long-term exposure
causing oxidative stress, sleep disturbances, or other health impacts . While
research is ongoing, current international studies provide no conclusive
evidence linking smart meter emissions with significant health risks at the
exposure levels reported by these devices .
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Environmental Impact of Smart Meter Emissions

Smart meters are part of Pakistan's larger effort to improve energy efficiency and reduce
carbon emissions. The environmental implications of RF emissions, particularly in densely
populated areas, necessitate careful consideration. However, studies suggest that the RF
emissions from smart meters are far below the thresholds that could cause significant harm
to wildlife or the environment .

Ecosystem Impact: Non-ionizing radiation from smart meters is unlikely to
disrupt ecosystems significantly, as emissions are confined within safe levels
for flora and fauna .

Human Exposure in Urban Areas: Urban populations are exposed to higher
levels of RF emissions due to overlapping networks of wireless devices.
However, smart meters contribute minimally compared to other RF sources
such as mobile towers .

Study Methodology

The methodology involved:

1.

Results

Field Measurements: RF levels were measured at various sites with installed
smart meters, ensuring that different environmental contexts (rural,
suburban, and urban) were considered.

Exposure Analysis: Measured RF levels were compared against ICNIRP and
WHO guidelines to evaluate potential human health impacts.

Questionnaires: Residents in areas with high smart meter densities were
surveyed regarding potential symptoms of RF exposure, such as headaches,
sleep issues, or stress.

RF Emission Levels: Measured levels from smart meters averaged 0.1-0.2
pW/cm?, significantly below the ICNIRP’s recommended limit of 10 pW/cm?
for general public exposure .

Health Symptoms: Survey results showed no statistically significant
correlation between smart meter installation and reported symptoms,
aligning with international findings that RF emissions at such low levels are
unlikely to cause adverse health effects.

Environmental Impact: RF emissions from smart meters were determined to
have negligible impact on local ecosystems and wildlife, with no observable
changes in biodiversity or behavior in monitored areas .
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Conclusion

In accordance with the Environmental Protection Act, 1997, and current international RF
safety standards, this study concludes that the RF emissions from smart meters do not
pose significant health or environmental risks. The emissions are well within established
safety limits, and there is no substantive evidence linking smart meters to adverse effects
on human health or the environment.

The findings suggest that LESCO can continue its smart meter rollout with minimal
environmental or health concerns. However, continuous monitoring and public education
on RF safety will be necessary to address ongoing public concerns and ensure compliance
with national environmental regulations.

Recommendations

1. Continuous Monitoring: Regular RF emissions monitoring should be conducted
in high-density smart meter areas to ensure compliance with safety standards.

2. Public Awareness Campaigns: LESCO should implement public information
campaigns to educate residents on the safety of smart meter emissions.

3. Further Research: Given the evolving nature of technology and public health

research, further longitudinal studies on RF exposure may be warranted to track
long-term effects, if any, of smart meter emissions.
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