
CONSERVATION, SUSTAINABILITY 

AND ENERGY EFFICIENCY



The sustainability challenge



Some of the leading initiatives in environmental performance 
management are: 

• EMAS (Eco-Management and Audit Scheme) is a European-wide 
voluntary scheme

• UNEP (United Nations Environment Programme) has supported the 
development of a Common Carbon Metric, which is a universal 
method of measuring the carbon footprint of a building on a consistent 
and comparable basis

• LEED (Leadership in Energy and Environmental Design) launched 
in 1998 by the US Green Building Council, is an internationally 
recognised green building certification system

• Green Star a scheme launched in Australia in 2003 as an 
environmental self-assessment rating system to evaluate 
environmental design and construction of buildings

• BREEAM (Building Research Establishment Environmental 
Assessment Method) launched in 1990 in the UK for environmental 
assessment and sustainable building design



Sustainable design and construction

During the lifetime of a building, a significant quantity of raw material 
and other natural resources are consumed and tonnes of waste and 
emissions are produced. A sustainable approach to design, 
construction, building occupation and maintenance attempts to address 
these issues. 

The concept of embedded energy has gained ground over recent years 
in this context. In order to reduce the environmental impact of buildings, 
the energy used during the construction as well as that consumed 
during occupation have to be reduced.  Embodied energy is the total 
quantity of primary energy consumed during the lifetime of the building. 
Included in this calculation is the energy used in manufacture, 
transportation, construction, building use and ultimate demolition. 



Sustainability increasingly addresses a wide range of issues in attempting 
to reduce environmental impact, whether it be for new build or refurbishment 
and retrofit. 

• Spatial planning: reduced travel and suitable density of development

• Environmental design strategies: passive design, maximising daylight, 
building orientation, (north facing rooms have lower solar heat gain), shelter 
and shade (roof overhangs to enable low solar heat gain in summer for south 
facing rooms, and higher useful winter solar heat gain), natural ventilation 

• Energy and carbon dioxide emissions

• Building materials specification: reused materials and responsible sourcing

• Waste, recycling and pollution

• Water conservation and harvesting: sustainable drainage systems

• Waste water recycling

• Surface water run-off and flood risk

• Ecology and biodiversity



Building surveyors/construction experts perhaps more than ever need 
to involve facility managers in considering the maintenance implications 
of all materials, products and services proposed for development 
schemes in terms of:

• The potential to design out the need for maintenance through 
the judicious choice of materials e.g. solar control glass, heat 
reflective paints incorporating nanotechnology

• Provision of easy access for maintenance e.g. rooftop man-safe cable 
and harness systems

• Need for specialist knowledge e.g. combined heat and power 
systems; air pressurisation testing

• Installation and servicing e.g. solar panels. Inverters, heat pumps



• Maintenance e.g., green roof surface and drainage, sustainable 
drainage systems, air source heat pumps, solar panels, water 
harvesting and recycling plumbing and pumps 

• Availability and cost of spare replacement parts e.g. LED light 
fittings

• Further potential to develop building management systems to 
monitor electrical and mechanical plant and equipment e.g. smart 
meters linked to BMS.

• Management of risk e.g. implications of failure and health and 
safety assessments



Energy efficiency hierarchy 



Energy efficiency improvement measures

Energy efficiency measures

Loft and flat roof  insulation

Cavity and external wall insulation

Floor insulation

Hot water cylinder insulation

Door and window draught proofing

Low energy lights

Hot water cylinder thermostat

Heating controls for wet central heating system (boiler and 
radiators)

Heating controls for warm air system

Controls for air conditioning system

Upgrade air conditioning

Upgrade boiler using the same fuel

Install a biomass boiler

Biomass room heater with boiler

New or replacement storage heaters

Replacement warm air unit

Solar water heater

Install double glazing and insulated doors

Install secondary glazing

Condensing oil boiler

Change heating to condensing gas boiler (keeping existing fuel 
type)

Change heating to condensing gas boiler (changing fuel type)

Photovoltaics

Biomass boiler

Air or ground source heat pump

Air or ground source heat pump with underfloor heating

Micro-CHP

Flue gas heat recovery

Waste water heat recovery



The influencing factors that exert pressure on us to act in certain ways 
include:

• Physical environment e.g. access to controls for cooling and heating 
systems

• Social norms e.g. people dress in accordance with fashion and not 
to suit environmental conditions within buildings 

• Positive reinforcement e.g. behaviours that are rewarding are more 
likely to be repeated

• Use of prompts e.g. signs next to light switches

• Feedback e.g. monitoring actions with smart meters

• Education and awareness training 

• Attitudes and value – personal, social and cultural

• Self-efficacy - an individual’s belief that it is within their power 
to effect a change or to perform an action

• Unconscious or habitual behaviours


