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Figure 1: Essentially, all the main cement-consuming markets in the 
world derive their ‘rules’ from two standards that are based around 
Portland cements

Andrew Dunster and David Gall

Approximately 5% of the global carbon dioxide (CO2) 
emissions caused by humans currently arise from cement 
production. As a consequence, there is commercial 
interest in developing low-carbon cements and related 
binders suitable for use ‘at scale’ in concrete production. 
One variety of these is known as ‘alkali-activated binders’ 
or ‘AA binders’. Alkali-activated binders and concretes 
produce less CO2 in their manufacture than conventional 
Portland cement (PC) and they thus offer potential as one 
of several mainstream alternatives to PC. There is a clear 
need for (and some progress towards) standardisation 
and certification of AA binders and concretes. However, 
there are a range of possible routes and approaches 
open to the binder manufacturers. As is already the case 
with established Portland-based cements, supporting 
guidance, experience in use and codes of practice will 
ultimately be essential to underpin the wider acceptance 
of AA binders as a construction material.

This Information Paper summarises the current position 
in this emerging area of construction technology 
from a UK perspective. It draws on BRE’s expertise 
and provides essential support for those likely to be 
involved in developing, adopting and utilising these 
binders commercially. This publication is intended 
to inform purchasers and specifiers of concrete and 
concrete products and those with a wider interest in the 
procurement of sustainable construction products.

Codes, standards, specifications and 
guidance for cement and concrete

Cement and concrete standards: the 
global context
The global application of concrete and most of the world’s 
cement and concrete standards are underpinned by two 
standards – those of the European Union (BS EN 197)[1, 2] and 

the United States (ASTM C150/C595/C1157)[3, 4, 5], both of 
which are based around PC. In recent years, with the shifting 
focus of standards towards a performance basis and away from 
prescription, the door has begun to open to binders that have 
lower embodied carbon and do not rely on PC. Alkali-activated 
binders are one example. 

Alkali-activated binders for precast and 
ready-mixed concrete products
A route map to standardisation, certification and guidance
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Performance and durability of concrete made using  
lower carbon belite-ye’elimite-ferrite cement
The pressure to reduce CO2 emissions during cement manufacture has led 
to the development of novel cements based on alternative clinkers. This 
report focuses on Lafarge-patented Aether cements, which offer 25–30% 
lower CO2 emissions. 

BR 512  NEW

Renewable energy
A collection of BRE expert guidance on installing renewable energy 
systems in the built environment

A valuable reference library of Digests, Information Papers, and Good 
Building and Repair Guides on installing renewable energy systems in the 
built environment. 

AP 311   NEW 

Changing patterns in domestic energy use  
This report examines changes in English domestic energy use over time. 
In doing so it is hoped that changes in energy consumption can be better 
understood and taken into account in energy modelling and policy. This 
report covers lighting, appliances, cooking and space and water heating, 
including bathing and showers.
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Alkali-activated binders for precast and ready-mixed 
concrete products
There is a clear need for standardisation and certification of alkali-
activated binders and concretes. However, there are a range of possible 
routes and approaches towards performance-based standards that are 
open to manufacturers. This Information Paper summarises the current UK 
position in this emerging area of construction technology.
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Building information modelling life cycle assessment
An introduction to IMPACT 

Find out how BRE is approaching building-level life cycle assessment, 
and how it is implemented in BIM through IMPACT, a specified method 
designed for software developers to add functionality to new or existing 
BIM applications

IP 5/15   NEW

Changing energy behaviour in the workplace
Discover the psychological theory underpinning behaviour change and 
how it relates to energy use in the workplace. This guide reviews the role 
of feedback as a change mechanism and the use of interfaces such as 
eco-visualisation to motivate and maintain change, using examples from 
BRE research 
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A technical guide to district heating
Are you involved in developing a new district heating scheme or 
refurbishing an existing one? This comprehensive technical guide 
provides information on system and component design, operation and 
maintenance.

FB 72   

Site layout planning for daylight and sunlight 
This highly regarded BRE guide gives advice on site layout planning to 
achieve good sunlighting and daylighting both within buildings and in the 
open spaces between them. New material covers dense urban areas, trees 
and hedges.
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Building information modelling life cycle 
assessment 
An introduction to IMPACT

This Information Paper is for construction industry 
professionals who have an interest in assessing 
embodied impacts and want to know more about IMPACT 
and automated life cycle assessment (LCA) in building 
information modelling (BIM). This includes those involved 
in embodied impact consultancy, BRE Environmental 
Assessment Method (BREEAM) Assessors and BREEAM 
Accredited Professionals, environmentally aware 
designers and construction product manufacturers.

It begins by introducing embodied impacts and how they 
are measured using LCA. This is followed by a review 
of the key themes and advantages of building-level 
LCA, integration in BIM and BREEAM. After reading 
this Information Paper, readers will understand how 
BRE is approaching building-level LCA, and how it is 
implemented in BIM through IMPACT.

1 Introduction
BRE has played a key role in assessing the environmental 
impact of construction for over 20 years. In this time, interest 
in assessing embodied environmental impacts has increased 
markedly. Construction professionals understand that 
improvements in resource efficiency are vital in a world of 
finite resources, and that impacts from buildings extend well 
beyond the operational energy of heating, cooling and power. 
Although life cycle assessment (LCA) is recognised as the best 
way to quantify these impacts, the profusion of standards, 
methodologies, data sources and tools can be bewildering to 
non-experts.

The construction industry has also begun gearing up for the 
adoption of building information modelling (BIM), where 3D 
geometry and other types of information are combined into a 
single, integrated model. 

The combination of these factors has paved the way for BRE and 
three other partners to produce IMPACT. IMPACT is not a single 
software application; it is a method for consistent and robust 
building level LCA and life cycle costing for incorporation into 

a wide range of design tools. The first IMPACT Compliant tool 
by Integrated Environmental Solutions Ltd (IES) was released in 
2013. For more information on the IMPACT project, see Box 1.

The IMPACT project is led by BRE, in partnership 
with Integrated Environmental Solutions Ltd (IES), 
WD Rethinking Ltd and AEC3 (UK) Ltd. The project 
is officially supported by the Construction Products 
Association, Faithful+Gould, RIBA and NBS. IMPACT 
received funding from the Technology Strategy Board and 
was arranged into two phases: 

• Phase 1: Development of the IMPACT method, data and 
production of the first IMPACT Compliant tool (by IES).

• Phase 2: Production of a specification of the IMPACT 
method to facilitate further implementations of IMPACT by 
other software developers.

IMPACT Compliant tools offer both LCA and life cycle 
costing analysis functionality and are intended for 
construction industry professionals including architects, 
specifiers, engineers, quantity surveyors, constructors and 
specialist environmental consultants.

Box 1: The IMPACT project
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Renewable energy technologies
Key factors for successful installations

Learn about the major renewable energy technologies with these 
introductory guides. The 5-part set covers biomass, photovoltaic systems, 
large-scale low-carbon heating, ground source heat pumps and solar 
thermal systems.

AP 287, 5-part set

The essential guide to retail lighting
Achieving effective and energy-efficient lighting

This guide reviews typical current practice and gives advice on how to 
achieve effective and energy-efficient retail lighting. It provides retailers, 
architects and designers with practical guidelines both on refurbishing 
existing lighting systems and on developing new lighting solutions for 
their stores.

FB 56

LED lighting
A review of the current market and future developments

Learn about the current market for LED lighting and the potential of 
LEDs as compact, low-energy light sources. This report also outlines the 
challenges and barriers to adoption of the technology.

FB 40

Design of low-temperature domestic heating systems
A guide for system designers and installers

Low-temperature systems can improve energy efficiency and hence 
reduce fuel consumption and CO2 emissions. This guide provides 
information for those who wish to install low-temperature heating systems 
in dwellings, and concentrates on the calculations and other conditions 
necessary to ensure that low-temperature operation can be achieved.

FB 59
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Reducing thermal bridging at junctions when designing 
and installing solid wall insulation 
Learn how to minimise the effects of thermal bridging or inconsistency 
in thermal envelope performance when designing and installing solid 
wall insulation during refurbishment. This guide sets out clear principles 
and methods for reducing thermal bridging effects, maximising carbon 
emission reductions and minimising the risk of condensation.

FB 61

Wind loads on roof-mounted photovoltaic and solar 
thermal systems
Get updated guidance on the wind loads to be used for the design of 
roof-mounted solar systems in the UK. This Digest has been revised and 
expanded to include guidance for a wider range of roof-mounted solar 
installations and example calculations.

DG 489, 2014 revision

DC isolators for photovoltaic systems
PV power systems are now commonplace. In most cases the PV systems 
are safe, reliable systems but incorrectly installed isolators can damage 
the reputation of the solar power industry, or worse, cause loss of life.

This guide provides the key points to take into account when specifying 
DC isolators including standards and certifications required.

FB 68

Bridging the performance gap
Understanding predicted and actual energy use of buildings

Find out how to bridge the gap between asset and operational ratings 
using the UK Green Deal assessment tool for non-domestic buildings. By 
defining aspects of a building ‘in use’, the predicted energy performance 
of the asset can be brought closer to the in-use reality and operational 
building energy wastage can be reduced.
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Performance of photovoltaic systems on non-domestic 
buildings
Learn how to develop a PV system to maximise energy generation 
performance in commercial buildings. This report uses monitoring data 
from real buildings and recent research, and draws on experiences within 
the domestic sector.

FB 60

Energy management in the built environment
A review of best practice 

Get a step-by-step approach to energy management and a powerful 
matrix tool for energy management initiatives with this guide, which 
identifies areas for improvement and prioritises energy management 
activities. Applicable to anyone responsible for energy management.

FB 44

Producing the business case for investment in energy 
efficiency
One of the biggest obstacles to the uptake of low-carbon measures is 
the production of a poor business case. This Information Paper provides 
guidance on how a business case should be put together to present a 
compelling argument. 
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Assessing the performance of Phase Change Materials 
in buildings
Get inside knowledge about Phase Change Materials (latent heat 
technology) and how they are being used in building applications. Find 
out what PCMs are, how they work, their benefits, current technical 
developments and available products.
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Get a wealth of expertise 
with the BRE Expert Collections
The BRE Expert Collections provide pdf 
compilations of BRE Digests, Good Building 
and Repair Guides and Information Papers on 
construction topics. Each compilation includes 
BRE background documents and current guidance 
and advice on the built environment, offering 
exceptional value for construction professionals.

Newly released:

Renewable energy
Installing renewable energy systems (AP 311)

Daylight and shading
designing for daylight and sunlight, and shading of 
buildings (AP 304)

Buy now from  
www.brebookshop.com

For multi-pack purchases, quote these discount 
codes at checkout:

Buy 2 and get a 10% discount  
with code EXPC10

Buy 3 or more and get a 20% discount  
with code EXPC20

Available in pdf format

To view the full range of IHS BRE Press publications visit 
www.brebookshop.com

BRE Expert Collection 6

Daylight and shading
A collection of BRE expert guidance on designing for daylight  
and sunlight, and shading of buildings

To view the full range of IHS BRE Press publications visit 
www.brebookshop.com

BRE Expert Collection 5

Air quality, radon  
and airtightness
A collection of BRE expert guidance on the design and construction  
of new and existing buildings

To view the full range of IHS BRE Press publications visit 
www.brebookshop.com

Soils, ground investigation 
and foundations
A collection of BRE expert guidance on ground assessment,  
design and movement of foundations, and ancillary works

BRE Expert Collection 8

To view the full range of IHS BRE Press publications visit 
www.brebookshop.com

BRE Expert Collection 3

Climate resilience
A collection of BRE expert guidance on managing climate risks  
in the built environment

To view the full range of IHS BRE Press publications visit 
www.brebookshop.com

BRE Expert Collection 9

Renewable energy
A collection of BRE expert guidance on installing renewable energy 
systems in the built environment

To view the full range of IHS BRE Press publications visit 
www.brebookshop.com

Resource efficiency, 
site operation and handover
A collection of BRE expert guidance on construction site operation 
and management

BRE Expert Collection 4

To view the full range of IHS BRE Press publications visit 
www.brebookshop.com

Condensation and  
dampness
A collection of BRE expert guidance on assessing  
and treating dampness in buildings

BRE Expert Collection 7
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BRE Connect 
Online
Spending hours searching  
for construction information? 
You don’t need to

Get unrivalled knowledge from BRE, the UK’s 
world-leading built environment experts.  
BRE Connect Online gives you instant and 
unlimited access to over 1700 authoritative  
BRE publications. 

CONTACT US NOW 
CALL +44 (0) 1344 328038

EMAIL 
brepress@ihs.com 

What do you get?
All new and published BRE titles

700 Books, Reports  
and Guides  
Research, innovation, best 
practice and case studies,  
including best-sellers:

250 Digests  
Authoritative state-of-the-art 
reviews

600 Information Papers  
BRE research and how to apply it 
in practice

150 Good Building and  
Repair Guides  
Illustrated practical guides to 
good building and repair work

And much more...

What’s new in 2016?
Many new titles, including:
• External fire spread

• Conventions for calculating linear thermal 
transmittance and temperature factors 
(2nd edition)

• The full cost of poor housing

• The cost-benefit to the NHS arising from 
preventative housing interventions

• Cracking in buildings

• Soakaway design

• Performance of exemplar buildings in use

M
A

R
62

mailto:brepress@ihs.com

