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Achieving Zero Carbon Targets in Buildings without compromising Health and Wellbeing 
of Occupants – a New FM Research Direction  
 
Champika Liyanage and Karim Hadjri  
Grenfell-Baines School of Architecture, Construction and Environment, University of Central Lancashire, 
Preston, PR1 2HE  
 
The UK, through the Climate Change Act (2008), aims to ensure that the net UK carbon account for the 
year 2050 is at least 80% lower than the 1990 baseline. In order for this target to be realised, emissions 
from all sectors will have to be reduced, while at the same time renewable energy production is expected 
to increase. Currently, CO2 emissions and the energy use of buildings are controlled through Building 
Regulations and ‘Approved Document Part L - Conservation of fuel and power’ (Zero Carbon Hub, 2013), 
which came into force on 1st April 2002. The main target of Part L Building Regulations is to create a 
well-sealed envelope, coupled with the right amount of insulation in buildings. In energy terms, this is 
highly beneficial, as better-sealed and better-insulated buildings become more ‘air tight’, thus allowing low 
air permeability/leakages to minimise heat/energy loss. However, there is a concern that low air 
permeability in pursuit of energy efficiency can lead to a build-up of pollutants and/or to excessive 
moisture levels in some circumstances. According to Howieson et al. (2014), a building that is airtight, 
needs to have adequate ventilation. If not, insufficient air changes caused by reduced infiltrations may 
lead to poor Indoor Air Quality (IAQ) levels, which could lead to a build-up of indoor pollutants that are 
potentially dangerous to building occupants (Crump et al, 2009). Dampness is one of the most common 
pollutants found in buildings. The other common indoor air pollutants include CO, CO2, NO2, odours, 
volatile organic compounds (VOCs), allergens, and mould (Energy Saving Trust, 2006). It is estimated 
that poor IAQ is responsible for around two million disability adjusted life years (DALYs) per year, which is 
about 3% of the total burden of all diseases in Europe (EFA, 2013). Indoor air could be much more 
polluted than external air, and as people spend around 60-90% of their time indoor (Slezakova et al, 
2012), even minor amounts of pollutants in airtight buildings can significantly increase the occupants’ 
exposure to pollutants and may affect their health and wellbeing (WHO, 2009). 
 
The Health and Safety Executive (HSE) estimates that between 30 and 50 % of new or refurbished 
buildings lead to building-related illnesses (Zolfagharifard 2014). Building-related illnesses are disorders 
that affect the lungs as well as other parts of the body and are caused by exposure to indoor air pollutants 
present in airtight buildings that have poor ventilation (Jantunen et al., 2011). The most common 
symptoms of building-related illnesses are headaches, lethargy and poor concentration, asthma, skin 
irritation, dry itchy eyes, congested nose and allergies such as hay fever. In 2001, the Alberta Court of 
Appeal building (an 87-year old sandstone building) came under scrutiny when several judges, attorneys, 
and other staff suffered fatigue, irritated lungs and watery eyes following a renovation to bring the historic 
structure up to modern energy efficient standards. The investigations showed that the upgrades to the 
buildings had a downside. Reducing air leakages of the old building helped reduce energy costs, but 
without adequate vapour barriers and ventilation, according to air quality samples of the buildings, a toxic 
blend of mould grew in the walls, which led to building-related illnesses (Slezakova et al, 2012).  
 
The above highlights a long-term problem that could potentially increases the burden of diseases and 
health costs. Although the building regulations and low/zero carbon targets are there to reduce energy 
consumption and to reduce the impact on climate change, more strategies are needed to ensure 
occupants’ health and wellbeing. This provides a greater scope for facilities managers. The facilities 
manager’s role herein is not only to ensure the operation and maintenance of buildings are carried out to 
‘save’ energy, but also to ensure human (e.g. health) and environmental (e.g. IAQ) factors are taken into 
consideration. This requires examining ways of balancing human comfort and energy consumption during 
facilities design and post-occupancy stages. Therefore, it is timely FM research identify strategies that 
can improve environmental conditions in buildings to achieve zero carbon targets without compromising 
the health and wellbeing of occupants. This may raise the FM profession to greater heights of recognition 
in terms of the role it can play in the low or zero-carbon era and its relationship to public health. 
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