
The key findings from the schools study are:

Operational Carbon

For the school the likely 2010 Part L compliance

target of reducing operational carbon emissions

by 25% can be achieved by using a series of

energy efficiency measures such as improved air-

tightness and improved insulation. 

This package of measures increases the capital

cost of the school building by just £31,000

against a construction cost of £22.5m. In use

these measures save over a 100,000 kg

CO2/year and give a net cost saving over a 25

year period of nearly £600,000. It is

recommended that they should be adopted in all

new school buildings.

The least cost route to achieving true zero carbon

performance requires the integration of off-site

low or zero carbon technologies such as tapping

into a district Combined Heat and Power plant as

well as on-site energy efficiency measures. 

The influence of the frame on the amount of CO2

emitted during the life of the school was found to

be negligible.

BREEAM

In terms of BREEAM (the most widely used

environmental assessment method for buildings),

the estimated capital cost uplift of the base case

study school building was:

• 0.2% to achieve BREEAM Very Good;

• 0.7% to achieve BREEAM Excellent;

• 5.8% to achieve BREEAM Outstanding

Embodied Carbon

The structural solution for the base case school

was a steel frame with precast concrete floor

slabs. Two alternative structural solutions were

considered. It was found a steel frame with

composite steel floor deck had a 3% lower

embodied carbon impact compared with the

base case, and an in-situ reinforced concrete

floor slab solution had an 11% greater impact.

A significant proportion of the school building's

embodied carbon was found to be in its

foundations and ground floor slab. Of the three

foundation solutions investigated, the use of steel

bearing piles showed the lowest embodied

carbon impact. Steel bearing piles also have the

sustainable advantage of being easily removed

and re-used at the end of a building's life.

The full report can be downloaded from

www.targetzero.info 

Target Zero is a programme of work, funded by Tata Steel and the 
British Constructional Steelwork Association, to provide guidance 
on the design and construction of sustainable, low and zero carbon
buildings in the UK. Five non-domestic building types are being
analysed: a secondary school, a distribution warehouse, an 
out-of-town supermarket, a medium-to-high rise office and a 
mixed-use building.

Schools
Guidance
The new schools guidance provides

invaluable information for designers,

construction clients and their

professional advisers on how to design

and construct sustainable secondary

school buildings.

The Target Zero School is based on a

recently constructed building, Christ the

King Centre for Learning secondary

school in Knowsley, Merseyside (see

page 2). The building exceeded current

performance standards so for the

purposes of this study some changes to

the form and fabric were made to strip it

back to be more representative of

current practice.

Target Zero then investigated three

specific, priority areas of sustainable

construction:

• Operational carbon 

• BREEAM assessments

• Embodied carbon  

Key findings
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KEEPING YOU UP-TO-DATE 

ISSUE 1 

Register at www.targetzero.info and input the contact code: TZ3
to access all the latest Target Zero resources and receive email

notifications when new guidance reports become available.



To produce a series of useful design guides to help those aiming to deliver low
carbon buildings, it was necessary to ground the guidance for each building type on
a real example. 

A sustainability-minded client was approached for each of the five chosen sectors and they
generously provided design information for a real building. This was used to form the basis
of the Target Zero research and analysis.  

The real buildings were already sustainability exemplars, so the designs were ‘stripped
back’ to basics so that all additional energy efficiency measures could be assessed for their
benefit and cost above the ‘base case’ model. This information fulfils one of the main
objectives of Target Zero to provide designers with guidance on the effectiveness of energy
efficiency measures and their cost both to install and operate.

Introducing Target
Zero’s Buildings

fantastic facilities for leisure and recreation at

the heart of the local communities.

Ground source heat pumps will provide at

peak 75% of the overall heating and 90% of

the cooling demand at each centre for

learning. Heat recovery is also integrated into

the buildings to reduce energy usage.

The BSF programme could make use of the

clear guidance on cost effective solutions set

out in this research to inform school design

and construction.

Knowsley’s £163 million Building Schools for

the Future programme set out to transform

education in the borough, replacing 11

secondary schools with seven state-of-the-

art centres for learning. In January 2009, 

the first centre, Christ the King Catholic and

Church of England Centre for Learning,

opened its doors to students, and just 12

months later all seven are operational.

Described as ‘a vision for 21st Century

learning environments’, the seven

centres provide innovative, inspiring learning

environments for students, as well as placing

Christ the King 
Centre for Learning,
Knowsley

Target Zero Information Line, 

T +44 (0) 1709 825544 

E info@targetzero.info

www.targetzero.info
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Warehouse  
ProLogis Park, Campbell Road, Stoke

As a leading provider of industrial and distribution warehouses, ProLogis

designs all new buildings to achieve a BREEAM ‘Excellent’ accreditation and

for all buildings over 150,000 sq ft, it aims for an Energy Performance

Certificate (EPC) ‘A’ rating.

By applying robust design guidelines to each new facility, ProLogis delivers

consistently high quality buildings that not only help cut occupational costs,

but can also reduce the customer’s carbon footprint.

DC3, a 382,000 sq ft distribution warehouse at ProLogis Park Stoke, which

has been let to Marks & Spencer has achieved both BREEAM ‘Excellent’

and an EPC ‘A’ rating. Therefore, the building’s template, together with

Target Zero’s recommendations for similar projects, will provide a generic

set of best practice guidelines for others to use. 

Retail
Asda, Stockton on Tees

All of Asda’s stores follow a comprehensive energy efficiency programme,

which includes identifying renewable sources of energy to power its stores

and depots.

In its existing stores Asda is on target to reduce energy consumption by

20% by 2012 (compared to measurements taken in 2005). Asda is also

committed to ensuring that all of its new stores use 30% less energy by the

end of 2009, through the use of new building techniques and materials.

Mixed use development 
MediaCityUK, Manchester  

The studio block in the £500 million MediaCityUK development by Bovis

Lendlease for Peel Holdings forms the starting point for the Target Zero

mixed use development.

Due for completion in 2011, Phase 1 of the development consists of 

65,032 m2 of office space; 7,432 m2 retail space; a high capacity car park;

two residential towers; and a five acre public realm area.

With numerous facilities, specifiers and developers of mixed use schemes

need to deliver buildings that cater for a diverse range of needs. Target

Zero's approach will provide guidance on how to achieve this without

compromising environmental impact. 

Office
One Kingdom Street, London

Part of PaddingtonCentral, this

265,000 sq ft office accommodation

designed by Sheppard Robson was

completed in February 2008. 

PaddingtonCentral has itself become

widely recognised as a market

leading development, achieving a

BREEAM rating of ‘Excellent’. Within

the scheme, One Kingdom Street,

London has also established new

standards in sustainable construction

practices and particularly waste

management. 



The UK Government would like every
school to be zero carbon by 2016 and
a National Framework has been
established to guide schools towards
this aim. In addition the Building Schools
for the Future (BSF) initiative is the
largest single capital investment
programme in schools in England for
more than 50 years. BSF has recently
committed to reducing operational
carbon emissions for new BSF schools
by 80% from 2002 levels by 2013.

The Target Zero School is based on a
recently constructed building, Christ the
King Centre for Learning secondary
school in Knowsley, Merseyside. Because
this building exceeded current
performance standards, some changes
were made to the form, fabric and
services to provide a building more
representative of current practice.
The Target Zero analysis of the base case

was then able to demonstrate that the likely
2010 Part L compliance target of reducing
operational carbon emissions by 25% is

achievable using energy efficiency
measures alone. The recommended energy
efficiency measures are:

• Radiant ceiling/passive chilled beams;
• Ideal orientation;
• Window size optimisation;
• 95% efficient boiler;
• Efficient lighting (1.75W/m2/100lux); 
• Daylight dimming;
• Advanced air tightness

(3m3/m2/hr@50PA). 

Compared to the base case construction,
these measures will achieve a -£580,950
net cost saving over a 25-year period.

True carbon zero (a 100% reduction in
regulated and unregulated energy use) the
expected standard for schools in 2016 -
cannot be achieved by current on-site
technologies alone; allowable solutions 
will always be required.

Operational Energy Reduction
in the TZ secondary School

The breakdown of operational carbon emissions in the base case
school building by energy demand is shown below and highlights
the relative importance of heating and lighting on its operational
carbon consumption.

Breakdown of carbon emissions by energy demand for the base
case school building

The modelled reductions in operational CO2 emissions achieved by
introducing individual energy efficiency measures are shown below.
As would be expected these results show that the measures with
the greatest impact are those related to the greatest energy
demand in the school building, i.e. lighting.

Reduction in carbon emissions achieved by introducing energy
efficiency measures (relative to base case)

Energy efficiency
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When these individual efficiency measures are ranked in terms of
cost effectiveness (see below) they separate into three distinct
bands. Those where the measure was found to save money over
the 25 year period being considered, those where the measures are
less cost effective than installing photovoltaic panels on their own
and those measures which fall between these two thresholds.

Energy efficiency measure packages A, B and C

When these packages are plotted to show carbon dioxide
emissions saved relative to 25-year NPV and in relation to the
expected Part L compliance targets we can see that the 25%
reduction in regulated carbon dioxide emissions (the target for the
2010 regulations) can be achieved through the use of Package A
energy efficiency measures alone.

Results for energy efficiency packages A, B and C
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What is Zero Carbon 
in buildings?

The Government has announced its aspiration for new schools
to be zero carbon by 2016 and is consulting on the definition of
‘zero carbon’ for non-domestic buildings. 

The Government supports a hierarchical approach to meeting a
zero carbon standard for buildings and prioritises in turn:

• Energy Efficiency measures - to ensure that buildings are
constructed to very high standards of fabric energy efficiency and
use efficient heating, cooling, and lighting systems. The current
proposal following the precedent set for domestic buildings is to
set a standard for energy efficiency based on the delivered energy
required to provide space heating and cooling. The level for this
standard has currently not been set for non-domestic buildings. 

• Carbon Compliance on or near-site - this is the minimum reduction
in carbon dioxide emissions required compared to the 2006 Part L
requirements. The levels of contribution from on-site energy
generation (or directly connected heat) have been modelled as part
of the Government’s consultation on zero carbon non-domestic
buildings. The results for 11 building types show a range between
13% (supermarkets), through to 86% (hotels) and even 100%
improvement (warehouses) on 2006 standards.

• Allowable Solutions – a range of additional beneficial measures to
offset ‘residual emissions’, for example exporting low carbon or
renewable heat to neighbouring developments or investing in
LZC community heating.

The Government also proposes that the zero carbon target for 
non-domestic buildings will include both regulated and unregulated
energy use. There is a proposal that a flat rate allowance for the
unregulated energy use in a building could be set as an additional
10% or 20% improvement over the regulated energy use.

ZERO CARBON
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It is standard practice to express carbon
and energy impacts on a per tonne basis,
which can give the false impression that
steel has higher impacts than other
construction materials. However, steel has a
high strength-to-weight ratio, which means
that the weight of steel required for a given
application is often much less than for
alternative construction materials. 

There are other values in circulation from a
variety of sources. Some are higher and
some are lower than those quoted in the
Table. They are often derived from limited
‘cradle to gate’ analysis that consider the
first manufacture and use of a product, but
ignore the impacts or benefits associated
with the treatment of a product at the end
of its life. Highly recycled materials, such as
steel (see attached recycling flow figure),
are penalised by a simplified ‘cradle to gate’
analysis, whereas materials that are
predominantly disposed of as waste at the
end of their first life, such as timber, can be
advantaged. This is clearly contrary to
environmental good practice. The ‘system
expansion’ method considers the full
product life-cycle from ‘cradle to grave’.

An example of the calculation method for
the carbon dioxide emissions associated
with steel production can be viewed at
www.corusconstruction.com/sustainability

Carbon and energy impacts of steel
construction products in the UK

The natural recycling flow of steel

Raw material 
supply

Steel production

Manufacture of steel
construction products

use in
Construction 

projects
End of 

life phase

Pre-construction 
scrap

Post-construction 
scrap

Re-use

Refurbishment

Plate Sections Tubes Hot Dip 
Galvanised
(generally)

Purlins
& Side
Rails

CO2 (t/t) 0.919 0.762 0.857 1.350 1.100

Energy (GJ/t) 17.37 13.12 15.42 21.63 19.38

7

The carbon
footprint of steel

Tata Steel is to test a potentially
ground-breaking new iron-making
technology in a pilot plant project
at its IJmuiden steelworks in
the Netherlands.

Called “Hisarna”, the technology will
consume significantly less coal than
conventional technologies, which,
along with other increased
efficiencies achieved by removing
the need for sinter and coke, could
result in a 20% reduction in CO2

emissions compared to the current
blast furnace route.

The €20 million project is one of the
initiatives that has sprung up under
the auspices of ULCOS (Ultra-Low
CO2 Steelmaking), a consortium of
European steelmakers that has
drawn up the world’s most
advanced programme to reduce the
steel industry’s carbon footprint.

The 60,000 tpa Hisarna pilot plant
will be commissioned at the end of
2010, after which an intensive test
programme will be carried out,
supported by all ULCOS partners.

Tata Steel pilot plant
could dramatically
reduce steel industry
emissions

CO2

Oxygen

Coal

Iron

Iron ore
Oxygen

To accurately establish the environmental impact of steel manufacture, the World
Steel Association (worldsteel) uses the ‘system expansion’ method of life-cycle
assessment. This is the most comprehensive assessment method currently available
and is the preferred approach of the ISO 14040 series of environmental standards.
The values in the table have been derived from an extensive dataset collected by
worldsteel using the ‘system expansion’ method.

Photo courtesy of Tim Crocker
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