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Heat loss
Existing buildings 
perform in a 
completely different 
way that new low 
energy buildings.
Solid masonry and 
non insulated cavity 
walls have a poor 
thermal performance 
compared to current 
insulation materials. 
Moreover, these 
buildings have high 
rates of air leakage 
that affects the final 
energy demand.
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end use 2011. 
Source: DECC, UK.
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Residential 1.1 23.4 - 7 7.3 38.8

Commercial 0.04 0.7 0.2 0.1 0.4 1.4
Communication 0.03 0.1 0.03 0.02 0.3 0.5
Education 0.2 1.3 0.01 0.3 0.6 2.3
Government 0.1 0.9 0.04 0.1 0.3 1.5
Health 0.06 0.8 0.01 0.1 0.3 1.3
Hotel 0.5 0.6 0.1 0.3 0.4 2.1
Other 0.04 0.4 0.02 0.07 0.2 0.8
Retail 0.4 1 0.3 0.1 1.6 3.5
Sport 0.07 0.3 0.05 0.1 0.3 0.8
Warehouses 0.1 1 0.05 0.1 0.7 2.0

Total 2.8 30.7 0.75 8.4 12.4 55.0

Daniel Herrera &
Dr. Amar Bennadji

BUILDING STOCK CHARACTERISTICS
According to the Climate change (Scotland) Act 2009, by 2020 total carbon
emissions should be reduced 42% respect 1990 levels (and 80% lower than the
baseline by 2050).
In this context, it is important to highlight that buildings are responsible of 45% of
total CO2 emissions (RAENG 2010) and just residential buildings represent 26% of
UK CO2 emissions (Moran, Nikolopoulou and Natarajan 2012). Moreover, due to
the low average renovation rate in Europe, 1.2-1.4% per year (Dyrbøl, Thomsen, et
al. 2010), it is estimated that between 80% (RAENG 2010) and 85% (Palmer et al.
2006) of the buildings we will occupy by 2050 are already built.

ENERGY DEMAND AND CONSUMPTION IN UK HOUSING
Energy consumption could be expressed as the result of the following equation:

Energy consumption = Energy demand / System performance

Consequently, energy efficiency could be achieved working on the equipments
substitution and improving the factors that affect the demand.
To achieve the low energy demand rates of new buildings in retrofitted properties
is almost impossible. However, combination of energy demand reduction measures
and use of renewable energies could lead to a high efficient homes with low rates
of fuel consumption and thus low greenhouse gases emissions.

IMPLEMENTATION OF RENEWABLE ENERGIES
‘‘The keys to successful inclusion of microgeneration systems in historic properties
are a good understanding both of the buildings and the technologies, a sensitive
approach, and flexibility on all sides. Planning authorities and developers will both
need to be flexible in considering locations so as to ensure an adequate balance is
struck between maximising energy production and minimising unwelcome visual
impacts’’
Planning Advice Note 45 Annex: planning for micro renewable (Scottish Executive,
2006)
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TENURE TYPE OF DWELLING AGE OF DWELLING GAS SITE ALL

1960-1965
Scientists begin to assess 
the effect CO2 is having in 

different parts of the 
world

1974-1976 Bucharest & 
Vancouver conferences
Discussion begin about 
the conflict that existed 

between the 
environmental and 
economic growth

1972 UN Conference 
Stockholm

The conference hopes to 
raise political awareness 

of nations’ 
responsibilities to the 

Earth and increase 
awareness of the impact 

of humanity on it.

Late 70’s
Estimates that CO2 

concentrations have 
doubled since the 

industrial era

1980 – The World 
Conservation Strategy
The term sustainable 

development is 
formalised

1990
The first IPCC report is 

published

1995
COP 1 – The Berlin 

mandate

1995
The 2nd IPCC report is 

published

2001
The 3rd IPCC report is 

published

2007
The 4th IPCC report is 

published

2050
According to the Climate 

change (Scotland) Act 
2009, by 2050 total 

carbon emissions should 
be reduced 80% respect 

1990 levels (and 42% 
lower than the baseline 

by 2020).

Cooking

Heating

DHW

Light/Appl

Energy Efficiency
Source:  SHCS, 2011
Energy Performance 

Certificates (EPCs) 
were introduced for 

existing buildings 
from December 2008 

to promote 
improvements to the 

energy efficiency of 
buildings. Every 

dwelling built, sold or 
re-let must now have 

an EPC. As part of 
this initiative, 

dwellings are given 
an energy efficiency 

rating on a scale from 
‘A’ to ‘G’, with ‘A’ 

being the most and 
‘G’ being the least 

energy efficient.
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Heat loss 
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RENEWABLE TECHNOLOGIES FOR RESIDENTIAL BUILDINGS

THERMO 
SOLAR

SOLAR
PV

WIND
MILLS

HEAT
PUMPS

BIOMASS
HYDRO
POWER

Space heating
* * *

Domestic Hot 
Water

* * *

Lighting / 
Appliances

Predictability

Correlation with 
heating demand

Ease of 
integration

Lifespan 25 years 25 years 20 years 20 years 15 years 50 years

Observations
Not permitted in 
the main facades  
of protected areas

Not permitted in 
the main facades  
of protected areas

Turbines are 
usually best suited 
to rural areas.

Choice of system 
is dependent on 
site conditions.

Warrant needed 
for flue or storage 
installation.

Requires a nearby 
source of running 
water.

*Only where space heating and domestic hot water systems are electric
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Household Electricity and Heat Generating Microgeneration 
Technologies. Source: DECC, UK

Energy generation
Housing can benefit from renewable 
technologies that provide heat or electricity 
directly to the house. In both cases, there 
can be major advantages in generating 
energy close to the place it is used, at smaller 
scale than traditional power stations.
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1. Reduce Demand
Optimize building form and zoning, apply super insulated
and air tight conventional envelope constructions, apply
efficient heat recovery of ventilation air during heating
season, apply energy efficient electric lighting and
equipment, ensure low pressure drops in ventilation air
paths, etc.

2. Renewable energy
Provide optimal use of passive solar heating, dayligthing,
natural ventilation, night cooling, earth coupling. Apply
solar collectors, solar cells, geothermal energy, ground
water storage, biomass, etc. Optimise the use of
renewable energy by application of low exergy systems.

3. Use of fossil fuels
If any auxiliary energy is needed, use the least polluting
fossil fuels in an efficient way, e.g. heat pumps, high-
efficient gas fired boilers, gas fired CHP units, etc. Provide
intelligent control of system including demand control of
heating, ventilation, lighting and equipment.

1. REDUCE 
HEAT LOSS

2. REDUCE 
ELECTRICITY

4. DISPLAY AND 
CONTROL

5. ENERGY 
SOURCE2013 20503. UTILIZE 

SOLAR HEAT

1987 The Brundtland 
Report

Asks for a global agenda 
for change.  Provides 

guidance for the 
development of 

government policies and 
provides a definition for 

sustainable development. 
Each country is 

encouraged to adopt  heir 
own approach to 

sustainable development
but together work 

towards a common goal

1997 COP 3 – The Kyoto 
Protocol

Committed industrialised 
countries to reduce 

emissions by 5% in 2008-
2012 compared with 
1990 levels. Specific 
emissions caps were 

suggested for individual 
countries and was legally 

binding

1992 – 1st Earth summit
Rio Declaration on 
Environment and 
Development: 27 

principles focusing on 
economic, social, and 

environmental 
sustainability.

Agenda 21: an agreement 
for nation to work 

together to promote 
sustainable development.

UNFCCC: an agreement 
for countries to limit their 

GHG emissions

2001 COP 7 - Marrakech
Detailed rules for 
implementing the 

protocol were adopted 
and Russia agreed to join 

which ratified the 
protocol

2012 – Earth summit
Rio+20 aims to agree, by 

2015, a set of 'sustainable 
development goals', 
which would define 

targets for areas such as 
resource consumption, 

water use and sustainable 
food production.
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