Health Briefing Sheets
The ReVISIONS research aims to provide the knowledge and evidence
base for public agencies and private companies to plan regional development together with infrastructure for transport, water, waste and energy, in
a more coordinated and integrated way so as to maximise economic competitiveness, reduce impacts on the environment and resources and allow
households to live more sustainably, with a socially inclusive
and enhanced quality of life.

Biomass Use & Health
This fact sheet, based on a review of the
literature, aims to provide a brief introduction to biomass use and bring information
to a non-specialist audience on the potential health impacts of its widespread implementation. For those who want further
information an extensive and fully referenced report on Energy and Health is available at:

http://www.regionalvisions.ac.uk
Background
“Biomass is the collective term used to describe plant matter
and also derivatives such as residues from forests and
crops, animal wastes and the organic content of municipal
and domestic waste”1. Biomass sources can, therefore, be
very diverse. In addition (as with fossil fuels) biomass can
provide energy for a wide range of applications, including
domestic and industrial heat, transport fuels and electricity2.
Compared to fossil fuels, biomass is often limited by the
energy density of the stored fuel (i.e. it has a large volume
to energy content ratio). In its raw, unprocessed, state it is
often geographically widely dispersed. It is, therefore, important to strike a balance between the costs and energy used
in collecting and concentrating the fuel and the returns
expected from its use1. Ideally then, it should be produced
and consumed locally.

Small-scale domestic use and district
heating
Traditional home wood heating systems (especially open
fires), which use unprocessed firewood, are both inefficient
and emit pollutants. In a study in Sweden, it was reported
that old firewood boilers emit about 80% more particulate
matter (PM10) and benzene, than modern, environmentally
approved ones3. This potential for pollution has led to speculation that extensive use of biomass fuels in residential

areas could lead to poor indoor (and outdoor) air quality if
obsolete boilers or systems are used or heating units are
inappropriately used or poorly maintained4. Jonsson and
Hillring3 investigated the impact that conversion from electrical heating to modern (wood pellet) firewood boilers and
small-scale district heating systems would have on the local
air quality of residential areas in Sweden. They concluded
that conversion to biomass heating would not significantly
negatively impact on outdoor air quality (i.e. local environmental quality standards would not be breached as a result).
Small-scale district heating systems, however, offered a
number of advantages over home-based systems, including
lower emissions and convenience (with no maintenance
required by individual residents). A different approach to the
question of emissions was taken by Meyer5. He prepared an
inventory of annual and monthly emissions from small-scale
residential wood combustion appliances in Switzerland,
including open fireplaces, closed fireplaces, wood stoves
and wood pellet stoves. He used emission factors that
accounted for both normal and poor combustion conditions
and also different types of wood (hard and softwood). Emissions were, perhaps not surprisingly, found to be dominated
by those from open fireplaces and Meyer notes that selective targeting and upgrading of open fireplaces could have a
large positive impact on Swiss emissions.

Electricity generation
Biomass is the only fuel available for renewable, combustion-based electricity generation6. There are three main

Autumn 2012

technology types for the combustion-based conversion of
biomass into electricity, namely pyrolysis, gasification and
direct combustion. Direct combustion is the oldest and simplest, but most inefficient, technology. Gasification and pyrolysis have higher efficiencies, but require significantly more
process control and investment.

matter and moisture-holding capacity are considered in relation to the use of these crops. There is disagreement over
the viability of dedicated energy crops6. Some authors claim
that the production of energy crops on abandoned agricultural land and land ‘at rest’ may allow large amounts of biomass
to be produced economically13,14, while others feel that there
In the UK, 2007 figures showed that there were 19 dedicated is insufficient surplus agricultural land available15, although
biomass plants with an installed generating capacity of 50kW this may vary on a country-by-country basis.
or more7. Some of these plants have been designed to utilise
specific animal or plant by-products and generate income
from the production of by-products such as fertiliser or from
the disposal of agricultural waste7. More common than dedicated biomass plants is the co-firing of biomass in coal-fired
power stations, with the level of co-firing being dependent on
the type of biomass and the co-firing techniques used. Tests
have demonstrated that up to 20% biomass (by thermal
input) can be successfully co-fired7. The highly variable The health impacts of using biomass as an energy
nature of biomass feedstocks can cause complications;
source are likely to depend on how its use is
while a product such as coal can be carefully monitored and
maintained at steady calorific and ash levels, allowing for implemented, i.e. at individual properties, for dissteady process control and minimising fouling, the same is trict scale heating or in centralised production of
not true of biomass6. Even when using the same crops electricity. The source of biomass is also likely to
significant variations can be seen.
be important (waste material versus specifically

In a nutshell

grown material). With proper management and
maintenance of biomass systems air pollution
It is claimed that there are more occupational injuries and should not be a problem. There are, however, a
illnesses associated with biomass in agriculture and forestry number of occupational-related health hazards
than with underground coal mining, oil or gas extraction6. associated with biomass.

Occupational health

There may also be health issues related to the storage of
biomass. Depending upon how and where it is stored there
may be a risk of spores and fungus formation8, which may
have implications for respiratory health. The Electricity Industry Occupational Health Advisory Group has outlined a
number of health aspects associated with burning biomass
in power generation9. The principal hazards are from exposure to dusts and to spores and bacteria with the potential to
cause respiratory problems, including occupational asthma,
organic dust toxic syndrome (a potentially severe flu-like
syndrome) and extrinsic allergic alveolitis (inflammation within the lung and airways). Information available to the end of
2010 suggest that, to date, there have been no cases of
organic dust toxic syndrome and extrinsic allergic alveolitis
associated with biomass use in the electricity industry9.

Sustainability issues
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The use of biomass is often claimed to be carbon
but this may well not be the case and depends on a number
of factors including the type of biomass and whether land is
cleared in order to grow the crop6,12.
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