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WR1403: Business Waste Prevention Evidence Review 

L2m5-1: Construction & Demolition Sector  

For Defra   

Context of Project WR1403 

Waste prevention is at the top of the waste hierarchy.  A major priority of the coalition government is to 
move towards a zero waste economy, and an important element of this will be to encourage and increase 
waste prevention.  This review aims to map and collate the available evidence on business waste 
prevention.  It will help inform the preparation of England’s National Waste Prevention Programme as 
required under the revised EU Waste Framework Directive (2008). 
 
The focus is on aspects of waste prevention that are influenced directly or indirectly by businesses - it 
complements a previous evidence review, WR1204, which focused on household waste prevention.  The 
definition of the term ‘waste prevention’ used here is that in the revised Waste Framework Directive: 
 
‘Prevention’ means measures taken before a substance, material or product has become waste, that 
reduce: 

a) the quantity of waste, including through the re-use of products or the extension of the life span 
of products; 

a) the adverse impacts of the generated waste on the environment and human health; or 
b) the content of harmful substances in materials and products. 

 
Recycling activities or their promotion are outside the scope of this review. 
 
 

Context of this module 

This module is one of a number of Level 2 modules that contain analyses of Approaches, Interventions, 
Sector Issues and other aspects of the review.  This module deals specifically with the aspect of waste 
prevention in the Construction & Demolition Sector. 
 
A full map of the modular reporting structure can be found within L1m2: Report Index. 
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Glossary 

bre The former Buildings Research Establishment OSM Off-Site Manufacturing; construction near 
finished building elements off-site 

BREW Defra’s Business Resource Efficiency & Waste 
Programme 

PVC poly-vinyl chloride 

C&D construction and demolition RDA Regional Development Agency 
CD&E  construction, demolition and excavation SCP sustainable consumption and production 
CFC chlorofluorocarbon SME small/medium-sized enterprise (EU definition)  
DTI Department for Trade and Industry SWMP Site Waste Management Plan 
NISP National Industrial Symbiosis Programme WRAP Waste & Resources Action Programme 

 
 
Units Conventional SI units and prefixes used throughout: {k, kilo, 1,000} {M, mega, 1,000,000} {G, giga, 10

9
}  

{kg, kilogramme, unit mass} {t, metric tonne, 1,000 kg} 

 
 

Language used in this report 

This report has used a framework for evaluating both the actions a business takes to prevent waste (the 
Approaches), and the mechanisms that have catalysed the actions (the Interventions).  The detailed 
description of Approaches and Interventions may be found within the respective modules L2m2: 
Approaches and L2m4-0: Interventions Introduction, but a brief reference outline to the Approaches is 
given here: 
 
Positioning of approaches in response to business drivers including waste 

Source: Oakdene Hollins/Brook Lyndhurst 

Process FOCUS    Product Performance
“supply side”  Drivers                                   “demand side”
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Clean Operations:
More radical restructuring of 

processes “new, green, clean”, 
often cooperating with others 

in the supply chain.

Product-Service 
Innovation:

Fundamental redesign of the 
product and service 

combination of a business or its 
suppliers to reduce life-cycle 

impacts.

Waste Minimisation:
Traditional in-process 

housekeeping, including Lean, 
to improve conversion of input 

to outputs within current 
production system.

Green Products:
Redesign, eco-design, light-

weighting of products to reduce 
impact in manufacture , 

distribution, use or end-of-life 
by businesses or consumers.
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1 The Construction Sector in Context

1.1 Background  

The scope of this sector is confined to activities directly concerned with the sourcing, logistics, 
construction and demolition and of buildings and infrastructure.  It excludes material and component 
manufacture. Based on a 2008 survey the sector contributes around 8.5% directly to the economy, rising 
to about 10% overall when the entire value chain is considered (1).  The construction industry value chain 
consists of ca.300,000 firms, including many small- and medium-sized family and local businesses.  The 
sector employs 3 million people in a multitude of roles representing 8% of UK employment.  A significant 
proportion of construction employees (>60%) are low-skilled labourers.   
 
Government investment in construction has historically focused on infrastructure, education, housing 
and health and has typically represented 30-40% of construction demand.  Therefore public procurement 
initiatives can have a large effect on the industry.  Construction is often the first sector to suffer 
recessionary pressures and the last to recover (2).  Compared to its European counterparts, the UK has 
suffered from a more pronounced decline in construction activity since the onset of the recession leading 
to an increase of over 40% between Q4 2008 and Q1 2009 in company bankruptcies and redundancies, 
which is the highest amongst UK industries.   
 
In 2006, CD&E activities generated 102 million tonnes of waste (3).  Figure 1 describes the main waste 
arisings from construction by source.a  It has been estimated that between 12% (4) and 19% (5) of this 
total consists of materials that are delivered to site and never used. 
 
 
Figure 1: Main waste arisings for the construction sector by source 

 
Source: BRE, “Understanding and Predicting Construction Waste”, Defra, 2008.

b
 

 
 
A high degree of subcontracting takes place, which may mean that control over activities by the main 
contractor is difficult to achieve (2). 

                                                           
a
 bre, “Understanding and Predicting Construction Waste”, Defra, 2008.  

b
 http://randd.defra.gov.uk/Default.aspx?Menu=Menu&Module=ProjectList&Completed=0&Keyword=Understanding waste composition and trends  
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Between 2005 and the end of 2008 construction waste fell by 7.6 million tonnes (3).  The success in this 
area has been the drive to increase recycling rates.  This has been partly been achieved by introducing 
the practice of segregation of waste and crushing material for use as aggregate.  Unfortunately, this 
success has had a perverse effect on reuse and reclaimed materials: from 1997 to 2007, the amount of 
material reclaimed from building sites fell by about a quarter.  This means that, under certain 
environmental measures, the process has been counter-productive for the environment (6).  Also, even 
with segregation, the true costs of disposal can be significant.  If the cost of unused materials is taken into 
account, each skip has been calculated to cost £870 (7). 
 
 
Figure 2: Breakdown of reclaimed materials  

 
Source: (8) 

 
 
The Construction Sector is unusual in that, in the UK, construction of a new building can require at least 
partial clearance and demolition of existing structures.  The consequence of this is that waste has already 
been generated prior to commencement of construction work.  Four strategies exist for processing this 
waste: 
 
1. Refurbishment – Rather than demolish and rebuild, perform necessary remedial action on a building 

to make it fit for purpose.  This is only practical in a limited number of instances where the building’s 
function has not fundamentally changed but can lead to a significant reduction in waste generation 
and also the overall cost of the build. 

2. Deconstruction and reuse of building products: This involves careful deconstruction of the building 
into components such as bricks, roof tiles, internal fixtures, structural steel and floor boards.  This 
leads to the production of high value products but the act of deconstruction can be costly and time 
consuming.   

3. On site recycling: This generally relates to the generation of hardcore from waste brick and concrete 
for use as a foundation material.  This method removes the need to purchase additional aggregate 
but requires additional capital goods to crush the material.   

4. Disposal to landfill: Traditionally considered the cheapest option, but increases in disposal costs are 
pushing contractors to examine other approaches. 
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2 The Nature of the Evidence 

There are many examples of Defra’s delivery bodies’ (WRAP and NISP) involvement in waste reduction 
activities in the construction industry.  This activity has been significant and over a prolonged period.  
Consequently, there are a large number of waste prevention activities available on UK-based projects.   
 
A National Audit Office review of the BREW programme (3), which funded Defra’s waste delivery 
programme, suggested that it had had some effect in reducing business waste.  However, due to a lack of 
evidence, it was unable to determine either the value for money of the £240 million expenditure or to 
identify which initiatives had had the greatest impact (3).  Recent and ongoing work by WRAP is 
addressing these concerns, quantifying the benefits of WRAP’s construction sector work and aiming to 
understand which interventions are effective in reducing C&D waste. 
 
Most identified evidenced examples are from delivery bodies, and their reports tend to provide projected 
savings – later follow-up studies as to whether or not the savings were actually achieved appear not to 
have been carried out (or not yet reported).  The majority of reported evidence is for substantial 
construction sites and large companies.  Although the nature of the industry means that a large portion 
of the work is subcontracted to smaller firms, there is little evidence relating to SME businesses 
(particularly micro-businesses).  There are some guidance documents, produced by Envirowise, that focus 
on smaller construction firms (9)(10). 
 
Costs are the principal measure used within the CD&E sector.  The more sophisticated variant, costs of 
wasted raw materials, is used but is not generally available.  The avoided cost of waste disposal is 
commonly quoted as is tonnes of material prevented from being disposed of to landfill.  A more 
informative measure, and one which could be used as a benchmark, is volume (or weight) of waste per 
area of floor space of a building (m3/m2) as reported by WRAP (11).   
 
Other, more academic, measures include (12): 
 

 water (m3/person (equivalent)/year)  

 biodiversity  (The measure and benchmark for this indicator are still to be developed) 

 transport (The measure and benchmark for this indicator are still to be developed) 

 operational carbon dioxide emission, (kg CO2/m2/year)  

 embodied carbon dioxide (kg CO2/m2)  
 
A more structured approach by a German study attempted to assess the sustainability of building sites 
based on five criteria (13): 
 

 reduction of soil and reduction of transit services 

 use of toxic and low-solvent and wall-Floor coatings and plastering 

 conservation of resources during construction and the conversion 

 avoidance of composite systems, ability of materials to be separated 

 PVC waiver. 
 
There is a wide variation in how companies report waste data, with very little consistency, meaning that 
largely the data are not comparable.  Total volumes of waste are relatively meaningless unless they are 
linked in some way to business indicators such as the units completed or build costs.  In addition, the lack 
of a widely used and robust industry benchmark makes it difficult to assess whether performance is good, 
average or poor (5).  Variation on reporting of waste is highlighted in a WWF report that surveyed major 
UK construction firms (5) as reported in Table 1. 
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Table 1: WWF summary of the waste reporting of various companies 
Company Recorded waste arising 

Barratt Developments 
(£2,327m) 

Barratt does not provide an overall figure for the amount of waste it produces in a 
year.  It does provide performance data for a number of waste streams, including the 
figure that 76% of waste is recycled (with the remaining 24% going to landfill).   

Bellway  
(£1,093m)  

Bellway reports the total amount of waste generated.  In 2003-04 it produced 33,500 
skips of general waste and 6,900 skips of hazardous waste.  It also recycled 1,287 
tonnes of plasterboard.   

The Berkeley Group  
(£1,272m)  

The Berkeley Group reports on the average number of seven yard skips removed per 
dwelling.  In 2004, it produced 3.73 skips of waste per dwelling built.   

Bovis Homes  
(£560m)  

Bovis measures the value of materials wasted as a percentage of all materials the 
Group purchased.  The rolling average for the last two years has been 6.35%.   

Crest Nicholson  
(£631m)  

Crest Nicholson reports the estimated volume of waste produced per annum in cubic 
meters and skip waste costs as a percentage of total build costs.  In 2003-04 Crest 
Nicholson produced 50,752m

3
 of waste, and build skip costs represented 0.48% of 

total build costs.   

George Wimpey  
(£3,005.7m)  

George Wimpey reports tonnes of waste produced per housing unit completed.  In 
2004, an average of 9.6 tonnes of waste was produced for each completed unit.   

McCarthy & Stone  
(£317m)  

McCarthy & Stone reports the average number of skips per dwelling built.  In 2004, 
this was three.  

Persimmon  
(£2,130m)   

Persimmon does not publicly report waste data.   

Redrow  
(£670m)   

Redrow does not publicly report waste data.   

Taylor Woodrow  
(£3,359m)  

Taylor Woodrow reports cubic metres of waste produced per dwelling built.  In 2004, 
31.4m

3
 of waste were produced per dwelling.  

Westbury  
(£893m)   

Westbury does not publicly report waste data. 

Wilson Bowden  
(£1,282m)  

Wilson Bowden reports on cubic metres of waste retained on-site and disposed off-
site.  In 2004, 127,441m

3
 of inert waste were retained on-site, along with 2,850m

3
 of 

remediated waste.  Off-site disposal totalled 348,320m
3
 of inert waste and 69,063m

3
 

of active waste.   
Source: (5) 
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3 Evidence of Waste Prevention 

3.1 Waste Minimisation 

Examples of waste minimisation within the construction industry focus on five activities: 
 

 recycling/reprocessing/reclaiming waste materials on site 

 logistics and accurate ordering and handling of stock 

 education of operators in waste minimisation and best practice 

 reduction in packaging waste 

 designers specifying waste thresholds. 
 
Reuse of reclaimed building elements occurs at much lower frequency. 
 
Table 2 details the findings from the literature.  The following discussion summarises these findings. 
 
Over-ordering of, and damage to, materials prior to their use is a major problem for the industry.  The 
value of unused materials in the construction industry is estimated in a WRAP 2009 report regarding 
‘Halving Waste to Landfill’ (14) at £1.5bn a year estimated to be between 12% (4) and 19% (5) of all CD&E 
waste entering landfill.  Several initiatives are tackling this, but improved logistics is key to them.  For 
example, the construction industry has traditionally run stock replenishment systems that are not aligned 
to build schedules, i.e. stocks of materials such as bricks, plasterboard, etc are replenished when stocks 
fall below a certain level irrespective of whether or not they will be immediately required.  Such over-
ordering is often undertaken as a ‘safety buffer‘ to ensure material shortages do not arise.  Better 
communication between suppliers, builders and stock managers can reduce the need for such buffers.  
This integrated approach is taken one step further using new material management systems such as the 
‘plot lot’ technique (14).  Here, suppliers pick all the materials required for an individual plot and deliver 
this directly to the build rather than to a central store.  Although in their infancy, these schemes can 
provide greater control and management of stock.   
 
Companies such as Wilson James demonstrated more advanced logistics, providing a distribution centre 
and delivery service to intercept and consolidate deliveries to a construction site.  Importantly, the 
distribution centre is designed to ease the flow of materials from suppliers to sites and not simply be 
another buffer inventory.  One demonstration of the benefits is outlined in a 2010 Earthshine case study 
(15) and relates to plasterboard dry lining:  On a conventionally run site, wastage between 15% and 25% 
of the total volume used is typical.  Working with Bovis, Wilson James managed to reduce over‐ordering 
from over £200,000 to zero (see Box 1). 
 
The development and implementation of simple techniques to reduce waste and improve efficiency on 
site are well evidenced.  Unfortunately, the reporting of these initiatives is usually bundled with other 
waste prevention measures making accurate assessments of the effectiveness of the waste minimisation 
problematic.  Added to this, there is evidence of UK delivery bodies providing information to prevent 
waste through implementation of best practice.  Envirowise has developed guides to good working 
practices and the identification of benefits (16).   
 
Relatively modest innovations in packaging are leading to savings on construction sites.  These types of 
savings are being driven both by government and individual companies which also see a benefit in costs. 
 
Large volumes of waste can be prevented by using on site materials obtained from demolishing and 
crushing pre-existing buildings.  The material can usually be used as hardcore in foundations or concrete 
filler.  In addition to the reduction in waste generation, this activity reduces the need to procure 
aggregates and avoids costs associated with disposal of waste material.  It is also a relatively cheap and 
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easy process to develop and integrate into the current construction techniques.  There is a valid debate 
as to whether this type of activity constitutes true waste prevention or is in fact low-grade recycling.  
Although similar off-site activities are classified as recycling, because the material in this case never 
leaves the building site, it is not classified as waste, so the activity would appear to fall within the 
definition of waste prevention.  We have thus included it within the scope of this evidence review on 
waste prevention, although we have labelled it in Table 2 below as ‘on-site recycling’.  This emphasises its 
ambiguous status; other more beneficial waste prevention activities are higher on the waste hierarchy 
and should be undertaken preferentially.  
 
N.B. We have excluded from our scope examples of demolition materials being crushed into aggregate 
and taken off-site for sale or use on different building sites; these have been placed in the ‘grey zone’ of 
waste prevention because their compliance with core characteristics of waste prevention is not certain.  In 
contrast, examples are included where an engineered building component is removed from site for reuse 
or resale by maintaining its primary function and is defined as reuse under product service innovation.  An 
example of which would be the reuse of bricks, air-conditioning, windows, doors and structural steel. 
 
 
Box 1: Plot lot ordering systems co-ordinated by Wilson James 

 
 
 
There are examples of WRAP encouraging designers to develop strategies that reduce waste for 
contractors.  These case studies did not provide sufficient detail on the activities undertaken, or how 
these savings were going to be realised.  Their existence though suggests that there is scope for designers 
and architects to be involved in minimising waste generation on an operational level.  Their influence on 
SWMP is also a possible driver in delivering waste minimisation; this is discussed fully in Section 3.5.  The 
role of the architects in waste prevention though appears to be more fully exploited under green 
products and process efficiency. 

Founded in 1991, Wilson James provides construction and aviation logistics and consultancy services in the 
UK, boasting such clients as BAA, Bovis Lend Lease, GSK, and Mace.  The company employs some 2,000 
people and has an annual turnover of £77m. Wilson James has pioneered the ‘consolidation centre’ 
approach to construction logistics.  Rather than builders ordering materials on a bulk ad hoc basis, Wilson 
James provides a distribution centre to intercept, consolidate and carefully coordinate deliveries.  A ‘just-in-
time’ schedule eases the flow of materials from suppliers to sites avoiding the wastage which often results 
from over-ordering.  A similar approach is widespread in the automotive manufacturing industry. 
 
Business Benefits  

 The opportunity to save significantly on materials costs explains why so many big names are working 
with Wilson James.  For instance, Bovis Lend Lease saved £200,000 by preventing the over-ordering of 
plasterboard.  As much as 25% of an order of plasterboard can be wasted on a conventionally-run site, 
Bovis and Wilson James got this down to 4.6%, with the remnants being 100% re‐used or recycled.  

 
Drivers 

 Reducing greenhouse gas emissions is a motivating factor.  Wilson James’s approach was used by 
Skanska during the redevelopment of two London hospitals; a primary aim was to reduce vehicle 
movements and hence carbon emissions during work in a restricted site in central London.  

 
Key Elements for Success 

 The Wilson James approach has proved effective because it promotes greater visibility, discipline and 
efficiency of materials management.  This enables greater site productivity and improved 
sustainability impacts.   

 The greater visibility exposes vested interests among a few suppliers, who may previously have been 
profiting from the inadequacies of the conventional approach.  Some oppose changes to normal 
practice; Wilson James tackled this cultural resistance by threatening to reject non‐compliant 
deliveries.  
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Table 2: Evidence of process efficiency in the construction sector 
Category Supported Description Outcomes Ref 

ID 

Best practice WRAP Benefit of reducing waste across 10 case studies.  Savings could be 
made by contractors being more careful onsite with reduction in 
wastages.  Some of this is proposed though implementation of a 
site waste management plan. 

0.57% 
savings on 
the value of 
construction 

(17) 

Best practice WRAP A WRAP tool (Net waste) produced an estimate of the value of the 
unused or damaged materials disposed of as waste in a Wates 
Construction projects to build an office building. 

Nearly 2% of 
total value of 
construction 

(18) 

Best Practice No A series of site visits and case studies were performed on a 
development of a university building in Malaysia.  A series of 
interventions were detailed on best practice techniques.  Actual 
savings were not reported. 

2.5% of the 
total build 
cost 

(19) 

Best practice WRAP Graham Construction used a suite of waste prevention measures 
include a focus on reclamation of materials on site, tool box talks, 
better on-site storage of materials, electronic record keeping 
(instead of paper copies in the site office), pre-fabrication, the use 
of an exact cutting schedule to reduce factory offcuts, just in time 
delivery of materials, use of WRAP's Designing out Waste Tool, 
and the NetWaste Tool.   

£57,000  (20) 

Best practice Envirowise Greenwich millennium village implemented general best practices 
including tool box talks, reuse of off-cuts and ensuring materials 
are appropriately stored. 

Waste down 
from 50m

3
 to 

24m
3
 / house 

(10) 

Commitments WRAP Halving waste to landfill project worked on an industry level to 
sign up construction firms and large clients of construction 
companies (such as supermarkets) to a commitment to half 
construction waste to landfill.  After one year, the scheme had 
attracted 200 signatories. 

None given (14) 

On site 
recycling 

No Keanes Environmental developed a new construction material 
made from excavated aggregates which can be reprocessed on 
site, reducing waste sent to landfill. 

47,000 
tonnes  
£1m 

(21) 

On site 
recycling 

No Jack Moody Holdings processed excavated material from 
construction to be used in the building's foundations. 

9,267 tonnes (22) 

On site 
recycling 

NISP NISP aided Scott Wilson Ltd as they undertook a risk assessment 
of a brownfield development site for Derbyshire County Council.  
It was found that contaminated material could be recycled as part 
of the site redevelopment. 

10,750 
tonnes 
£1,290,000 

(23) 
 

On site 
recycling  

No A school building project, run by Skanska, reduced waste disposal 
costs.  The majority of the savings came through segregation of 
waste, but in addition, there was reduction in waste generated by 
recycling materials into aggregate and use onsite. 

(1,600 
tonnes to 
1,100 
tonnes) 

(24) 

On site 
recycling 

WRAP Application of 3-stage process to design out waste for a 
construction project (school, Birmingham), led by Archial Group 
architects.  Significant savings were identified by using recycled 
aggregate as filler for a playing field. 

7,200 tonnes  (25) 

On site 
recycling 

Envirowise Since taking Envirowise advice, at least 70% of the construction 
waste from the site was diverted from landfill.  All rubble was 
segregated on-site for processing off-site in a crusher hired 
especially for the job by the company’s waste management 
contractor.   

240 tonnes 
of rubble, 
disposal 
costs fell by 
66%. 

(10) 

On site 
recycling 

Envirowise St Andrews waste water treatment development noted that large 
quantities of concrete waste were generated and specifications 
were improved to enable the material to be reprocessed as 
backfill for structures. 

20,000 
tonnes 

(10) 

On site 
recycling 

Envirowise Wessex Water operations centre: Excavation materials were 
recycled to build sections of the site boundary wall and also used 
as general backfill for structures. 

5,000m
3
 (10) 
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Category Supported Description Outcomes Ref 
ID 

On site 
recycling 

WRAP Local Authority/RDA involved in building of a hospital achieved 
99% waste diversion from landfill by segregation and recycling 
(both on site and through third parties) 

£38,000 (11) 

On site 
recycling 

WRAP WRAP’s Halving Waste to Landfill project: A decision to refurbish 
an ASDA store, rather than demolish and completely rebuild it was 
taken.  The floor slab and additional foundations from older 
buildings revealed during the work were sent to a local facility for 
crushing, which was fed back into the new floor slab.   

 (14) 

On site reuse WRAP HSBC Case study on the implementation of SWMPs, two examples 
were given reusing I-beams and concrete elements. 

£3,000 (26) 

Packaging No Kingspan Insulation reduced packaging waste by cutting ‘quality 
failed’ insulation boards to form skids, removing the need for 
wooden pallets in storage and transit. 

90 tonnes of 
timber 

(27) 

Packaging DTI 
Technology 
Programme 

Carillion is testing a 500-litre bulk paint containers (supplied by 
ICI), which should significantly reduce packaging waste 

96% (vs. 
standard 
containers) 

(28) 

Packaging 
and logistics 

No During the redevelopment of two hospitals, Skanska worked with 
suppliers to develop zero waste packaging solutions including a 
reusable box pallet and plasterboard being delivered without 
wooden pallets. 
A logistics strategy was also developed to keep material on site at 
a minimum, which reduced damage to goods onsite and thus to 
reduce waste and to allow a maximum level of re-use. 

Only waste 
segregation 
& diversion 
from landfill 
(recycling) 
quoted, not 
prevention 

(29) 

Waste 
minimisation 

No H+H UK (producer of aircrete blocks for construction) underwent a 
complete waste mapping exercise in-process waste savings. 

1.4% scrap 
reduction, 
£300,000 of 
saleable 
product 

(30) 

Waste 
minimisation 

No Finnforest, a supplier of melamine-coated panels decreased its 
volume of production in order to produce particle boards of better 
the quality of production.  As a consequence, the wastage of 
materials decreased, the productivity of the Mill improved 
(through higher prices paid for better products) and customer 
satisfaction increased. 

Was not 
specified 

(31) 

Waste 
minimisation/ 
Logistics 

No Wilson James and Bovis examined the unused and unclaimed 
materials left at the end of project; a distribution centre was 
developed to consolidate ordering to site.  Using this technique, 
they managed to reduce over-ordering to zero. 

Over 
£200,000 

(15) 

Waste 
minimisation/ 
Logistics 

NISP A strategy was developed with Peterborough Environment City 
Trust and Osborne Civil Engineering to reduce waste produced 
during the redevelopment of a historic city centre.  Measures 
included: green procurement (e.g. construction materials supplied 
with less packaging) and less wasteful building approaches (e.g. 
shallower pits were dug reducing waste arisings and the 
requirement for more virgin materials). 

3,200 tonnes (32) 

Specification 
for waste 
minimisation 

WRAP This case study identifies, at design stage, the costs and benefits 
achievable through waste reduction and recovery in the 
construction of a new supermarket.  The analysis quantifies 
savings starting once the overall design has been selected. 

£20,641 
69 tonnes 

(33) 

Specification 
for waste 
minimisation 

WRAP This case study identifies, at design stage, the costs and benefits 
achievable through waste reduction and recovery in the refurbish-
ment and reconfiguration of a small retail unit.  Quantifies savings 
starting once the overall design has been selected.   

£7,279,  
23 tonnes 

(34) 

Source: Collated by Oakdene Hollins/Brook Lyndhurst 
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3.2 Clean Operations 

Efforts on changes to the way construction of building occurs are largely focused on promotion and 
development of Off Site Manufacture (OSM).  By pre-fabricating rooms within a controlled manufacturing 
environment rather than on a building site, efficiencies in labour, time and materials can be made.  The 
resultant product can then be transported onto a building site and deployed in a shorter time than an 
equivalent on-site build.  Changes to the design stage are needed to incorporate these innovative 
construction techniques, but the actual final ‘product’ should be indistinguishable from the equivalent 
traditionally build building or room and can therefore be considered process effectiveness rather than 
product redesign.   
 
In the majority of identified examples, input from architects, designers and contractors are needed to 
realise these savings.  The evidence presented in Table 3 is dominated by workshop reports provided 
through the ‘designing out waste’ project managed by WRAP.  Experts worked with the design team to 
identify saving opportunities, a central theme of which was to identify OSM.  The majority of the 
examples are for public sector clients.  Other than inferring cost savings by reducing on-site build time, 
the examples do not provide insight into the motivations behind the actions taken to reduce waste.  In 
addition, the savings quoted within these examples are predicted rather than actual.  The evidence does 
not provide follow-up reports to determine if these savings were indeed attained. 
 
 
Box 2: Off-site manufacture in supermarket refits 

 

Off-site manufacture (OSM) is a technique increasingly seen in the construction sector where materials are 
supplied to the site as pre-assembled modules.  OSM can lower transport intensity and material 
stockholding on site compared with the traditional method whereby each material category is ordered 
separately.  Having fewer orders and less material stored on site also reduces wastes arising from building 
materials being damaged in transit or storage. Pre-fabrication within a controlled manufacturing 
environment rather than on a building site also delivers efficiencies in labour, time and materials.  Working 
with suppliers RG Group and Fit Out (UK) Ltd, the retailer Sainsbury’s recently combined OSM and a 
Consolidation Centre approach for the refitting of some of its stores.  Backwalls are partition panels with 
mounted images and graphics and are an important marketing element in refits.  Materials for these are 
now consolidated at off-site workshops where the backwalls are fabricated before being delivered to, and 
fitted at, the stores.  The small amount of waste and packaging that does arise is 100% reused or recycled. 
 
Business Benefits 

 Construction waste was directly reduced by up to 40% which meant substantial cost savings.  

 The OSM approach limited the duration of departmental closures which minimised disruption to 
trading during store refits. 

 The consolidation approach optimises the efficiency of distribution vehicles and avoids the problems 
of congestion in the supermarket car parks. 

 
Drivers 

 Clearly, the shop refitters were driven by their powerful customer to adopt OSM techniques.  
Sainsbury’s itself was motivated by the opportunity to cut costs and reduce disruption to trading.  

 
Key Elements for Success 

 Substantial savings could be achieved by adopting principles of standardisation in design or by 
engaging with the supply chain to ensure that standard manufactured components can be adjusted 
to suit a specific design.  

 Sainsbury’s achieves even greater efficiencies by combining OSM which a consolidation centre 
approach see Wilson James case study, wherein materials and modules are stored and delivered on a 
just-in-time basis. In addition to the 40% reduction in construction waste, a further 16.25% in 
material savings are realised through improved design, material procurement, storage and 
manufacturing. 
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Although waste reduction is well evidenced (Table 3) differences in the way OSM and traditional-build 
buildings are made may present new challenges for demolition at the end of a building’s life.  When 
comparing the quantity of materials present in a 100m2 floor area of traditional brick and block house as 
opposed to a timber frame house the study showed that the traditional house had 15% more materials 
encased in the building (35).  The material composition of the OSM house was similar to the traditional 
house as both houses used concrete and bricks in their construction.  The difference was in the quantities 
of the materials used.  The traditional house had more inert materials encased within the building than 
the OSM house.  Conversely the OSM house contained more timber, plasterboard and insulation within 
its structure and walls.  This study highlights the need for innovative solutions to reuse or recycle a 
different mix of demolition materials. 
 
 
Table 3: Evidence of process effectiveness for waste prevention in the construction sector 
Category Supported Description Outcomes Ref ID 

OSM WRAP B&Q head office project identified process savings totalling 47 
tonnes and £4,770 by ordering pre-fabricated building 
components such as stairs and toilets. 

47 tonnes  
£4,770 

(17) 

OSM WRAP Workshop that examined designing out waste from building a 
leisure centre.  Pre-insulation for ducting, precasting concrete 
stairs and reducing brick packaging. 

251 tonnes 
£33,000 

(36) 

OSM WRAP Workshop run involving the architects planning a college 
redevelopment project in Middlesex.  The design team used 
WRAP's 3-step 'Designing out Waste' process.  Pre-engineered 
classroom construction, precast concrete columns and sustainable 
drainage system were proposed. 

617 tonnes 
£45,000 

(37) 

OSM WRAP Particularly successful examples of Skanska using OSM for pre-
installed services (water, wiring, power etc.) for installation in 
corridor ceiling-space. 

Not 
provided 

(29) 

OSM WRAP Examining a housing association projects, a comparison between 
traditional building and off-site manufacture show that there is a 
reduction in waste for similar building costs (materials are more 
expensive but labour costs are significantly reduced). 

25% 
reduction 

(38) 

OSM WRAP As part of the design-out waste in construction projects, during 
the design of new sheltered housing, potential saving in 
prefabricated bathroom pods were identified. 

55 tonnes (39) 

OSM WRAP As part of the design-out waste in construction projects, Aedas 
Architects found during the design of new court buildings 
potential saving by using two smaller diameter piles. 

680 tonnes (40) 

OSM  A study of Hong Kong construction sites highlighted the benefits of 
off-site construction for pre-cast concrete.  Waste reduction could 
be one of the major benefits when using precasting methods 
compared with conventional construction.  Pre-forming saves 
significant waste particularly in relation to timber form work.  
Clearly in Hong Kong, high-ride housing construction features 
more heavily than in the UK. 

70% savings 
on timber 
form work 

(41) 

OSM Envirowise 
case study 

Carillion PLC developed large-scale office block and examined off-
site fabrication of glass curtain walling, suspended ceilings, raised 
floors, and boiler room and roof plant pipework. 
 
A reduction of packaging waste was achieved by requesting it 
from suppliers.  As a result, glazing cassettes were delivered in re-
usable metal containers and light fittings in bulk packaging rather 
than individual boxes, and there was no additional cost to the 
project. 

15%  
(off-site)  
40% 
(packaging)  

(42) 

Source: Collated by Oakdene Hollins/Brook Lyndhurst 
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3.3 Green Products 

Redesign of the ‘product’ (buildings) is largely reliant on an interaction between purchaser and architects, 
coupled with what can be practically achieved to meet the building codes using current construction 
systems.  In general, designers can have an impact on several areas of a building’s construction that will 
reduce waste generation either during the build phase or when further work to the building is needed at 
a future date.  These include (43): 
 

 design for reuse and recovery 

 design for off-site construction 

 design for materials optimisation 

 design for deconstruction and flexibility. 
 
Probably due to the timescales involved, there is no sufficiently detailed evidence available that shows 
the effectiveness of design for reuse and recovery and design for deconstruction and flexibility.  The 
majority of the evidence identified was for off-site construction (discussed in the previous section) and 
materials optimisation.   
 
Changes to the design of the building can lead to innovative ways to reduce waste.  The list described in 
reference (43) above does not accurately convey the evidence identified in this project.  In addition to 
material optimisation, a large portion of the examples below describe substantial design changes, 
resulting in a reduction in waste.  Clearly, this requires knowledge from the architects on design features 
that reduce waste but also a willingness from a purchaser of the building to accept different designs to 
incorporate these measures.  In all, three types of building design features were identified in the 
evidence: 
 

 Design for construction optimisation: This is where the design of the building is altered to ensure 
the minimum amount of waste material is generated from building materials but the function or 
form of the building largely remains unchanged.  A large portion of these examples are covered 
within OSM, where design changes were necessary to implement this construction method.  This is 
discussed in Section 3.2 above. 

 

 Design to avoid waste generation: This is where design changes limit waste generation by altering 
the shape or layout of the building that limits generation of waste from existing structures or 
removes the need to construct something.  This can lead to more fundamental changes in how the 
building is designed and used. 

 

 Design to reduce waste in use or at the end of life: These are incorporated design features that 
limit waste generation in use or at the end of its life.  These are rarer – the current sustainability 
agenda focuses on reducing energy consumption, rather than waste generation. 

 
Table 4 describes the evidence identified for design changes that resulted in a reduction in construction 
waste. 
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Table 4: Evidence of building redesign for enacting waste minimisation activities 
Category Supported Description Outcomes Ref ID 

Design for use 
and end of life 

WRAP Architects, Architype were involved in a 3-stage process to 
design out waste for a construction project (enlargement 
of a school). Potential saving of about of waste during the 
lifetime of the build by using a wood wax coating instead 
of paint. 

1,500 kg (44) 

Design to avoid 
waste 
generation 

WRAP Transform Schools was the lead contractor developing a 
new secondary school.  The project reduced external 
walling and design iterations which revised the building 
grouping, shape and layout. 

100 tonnes 
£73,000 

(45) 

Design to avoid 
waste 
generation 

WRAP Transform Schools was the lead contractor developing a 
new secondary school.  They located the school in the 
corner rather than the middle of the site, so that less 
material had to be excavated.  This saving is mainly due to 
a reduction in the cost of waste disposal, as less waste 
would be produced. 

8,800 tonnes 
£87,000 

(45) 

Design to avoid 
waste 
generation 

WRAP Capita Architecture designed a new medical rehabilitation 
centre and a swimming pool for the military.  Potential 
saving by re-design of pool to avoid the need for a 
basement. 

2,184 tonnes (46) 

Design for 
construction 
optimisation 

WRAP Southwark Primary School, designers, Capita Architecture, 
used a WRAP facilitated workshop resulting in changing 
the ceiling design and using floor tiles. 

14 tonnes 
£9,000 

(47) 

Design for use 
and end-of life 

WRAP 
(ZWTLF) 

A design guide and web tool were used by designers 
E:Space to develop a two-storey office and warehouse 
headquarters.  The majority of the building components 
are made from reclaimed and renewable resources, many 
will be prefabricated offsite and standard sizes are used 
throughout.  The layout, with a central spine housing all 
services and support accommodation, can be easily 
extended or altered in future.  Surrounding the buildings, 
there is a landscaped garden, reinstating top soil, flora and 
fauna excavated during construction.   

(not given) (14) 

Design to avoid 
waste 
generation 

N/A Sainsbury’s saved plasterboard waste by eliminating its 
use for lining the inside of the store frame. 

Not given  
(44 tonnes of 
avoided use) 

(48) 

Source: Collated by Oakdene Hollins/Brook Lyndhurst 
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3.4 Product/Service Innovation 

As might be expected, instances of construction projects realising waste prevention through novel 
product and service offerings are rare:  It is difficult to move away from delivery of a product (a building) 
to an end customer.  Possible examples may include furnished residences or, anecdotally, a situation in 
Japan where houses are built with a much reduced lifespan (not unusually 20 years) to facilitate periodic 
upgrade.  We did not locate assessments of waste impacts from this type of business model. 
 
There is potential to offer a limited range of services within the supply chain of the construction industry, 
for example hire of equipment or the delivery of functional based products to manufacturers, but we 
could not readily identify documented examples.  Within demolition, the act of ‘planned deconstruction’ 
to enable product reuse is the most obvious initiative in this area.  This alters the business mentality 
‘waste management’ (production of hardcore and recyclates) into ‘value recovery’ (a business that sells 
buildings products such as structural metal, bricks, wood and internal fittings). 
 
There is both guidance and clear examples of this activity occurring.  Figure 3 describes a series of case 
studies showing reuse of building products (both nationally and internationally) including the money and 
carbon saved from the activity.  Depending on the company, these activities can be interpreted as either 
a product service innovation (when referring to demolition companies) or process efficiencies (when 
referring to construction firms).  We accept that there is this ambiguity but have chosen to interpret 
reuse as a product service innovation.   
 
 
Figure 3: Examples of savings made from reusing building materials from a range of national and 
international locations 

 
Source (49) 
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BioRegional (49) identified a number of factors that facilitate reclamation including: reclamation or pre-
demolition audit: Allowing sufficient time and space; clear communication of the benefits; and improved 
planning and management.  However, the time needed to perform this operation appears to be the most 
important factor preventing its expansion.  Careful deconstruction, sorting cleaning and removal of 
building materials takes considerably longer than traditional demolition.  Most construction projects are 
time critical and the labour costs in the UK make deconstruction a niche operation largely operating as 
period reclaimed building materials and internal fixtures.  Although other actions described earlier in this 
document (such as use of waste material on-site as aggregate) reduces waste generation by a similar 
magnitude, the building product reuse has significant additional benefits in carbon reduction (49). 
 
The evidence of reuse in the literature generally originates from the building’s user and the building’s 
architects, suggesting the decision to reuse products is usually made in the design stage or just prior to 
work commencing on the build stage of the project.  Further examples or ad-hoc, on-site reuse cannot be 
ruled out, and we speculate that this type of activity would not generally be reported, but we could not 
find evidence support this view, in the time available.  Table 5 describes the evidence on reuse of building 
products. 
 
 
Table 5: Evidence of product/service innovation, largely focused on the reuse of building products 
Category Supported Description Outcomes Ref ID 

Closed loop 
reuse 

WRAP Cyril Sweett and Barclays Bank performed an analysis using 
design details of two projects together with information on 
alternative products and materials available from both 
mainstream and local suppliers, for the reuse of materials.  It 
was concluded that the reconditioning and reuse of furniture 
such as countertops could result in financial savings. 

£36,000 (50) 

Closed loop 
reuse 

WRAP The refurbishment of Royal Commonwealth Pool, Edinburgh 
reused ceiling tiles and skirting boards. 

52 tonnes (51) 

Open loop 
reuse (sale) 

Defra Pre-refurbishment audit of Reading University led to the 
identification and reuse opportunities including slate tiles, 
timber doors and radiators. 

115 tonnes (35) 

Closed loop 
reuse 

WRAP Archial Group applied a 3-stage process to design out waste 
for a construction project (a school in Birmingham).  Minor 
potential savings by reusing old fence panels and posts. 

70 kg (25) 

Open loop 
reuse (sale) 

WRAP Transform Schools was involved in a project for designing out 
waste at a language college.  As part of the project a 
reclamation survey of a building scheduled to be demolished 
identified good reclamation opportunities including: external 
London stock brickwork; plain clay roofing tiles; and 
floorboards and floor joists. 

£45,000 (45) 

Open loop 
reuse (sale) 

Envirowise  Luxury housing development, managed by Laing Homes, 
looked at Recovery of 50,000 roofing tiles from demolished 
buildings for re-use. 

£48,000 saved 
from re-use  

(42) 

 Envirowise 
& DTI 

A pre-demolition audit was performed at Whipps Cross 
University Hospital.  This work (partly funded through a DTI 
programme) provided information on the deconstruction and 
reuse of construction products.  The subsequent report 
included a reclamation valuation survey and an environmental 
quantification of a range of materials and products expected 
to generate from the demolition. 

Key 
demolition 
products of 
24,515m

3
.  

Worth 
between 
£0.5m and 
£7m. 

(42) 

Open loop 
reuse 
(purchasing) 

Envirowise  BedZed development materials were selected from 
renewable, recycled or reclaimed sources, wherever possible.  
Products used included: reclaimed steel, reclaimed timber for 
internal studwork, reclaimed floorboards, reclaimed bollards, 
recycled aggregates and recycled crushed green glass. 

 (42) 

Source: Collated by Oakdene Hollins/Brook Lyndhurst 
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3.5 Mixed Approaches 

There are several large programmes that have been developed to engage with the construction industry 
employing a suite of tactics within the waste prevention framework.  These include: 
 

 The London Olympic Games is showcasing a series of technologies and practices to minimise its 
environmental impact (see Box 3).  As part of this process, activities being used to prevent waste 
during the Olympic sites’ construction include(52): 

 97.7% of demolition waste recycled and in some cases reused – a total of 8 buildings have been 
reused off-site. 

 More than 80% of soil has been cleaned and reused on the Olympic Park. 

 Foundations for the Aquatics Centre, Handball Arena and Olympic Stadium have used concrete 
with more than 30% of recycled materials. 

 Site-won material has been used as engineering fills, in temporary road construction and in 
designs of the Greenway and gabions. 

 Off-site prefabrication of bridges and structural frames, to reduce construction waste. 

 Surplus gas pipes were used in the construction of the Olympic Stadium ring beam, which 
supports the fabric roof, lighting and staging facilities, thereby reducing the need for new steel to 
be produced.   

 Contractors participate in regular audits to demonstrate how they have minimised waste. 

 Contractors are working with suppliers to return timber pallets and other packaging for reuse.   
 
Box 3: London 2012 Olympic Games development  

 

Waste prevention has been evident in the preparations for the London 2012 Olympic and Paralympic 
Games.  While landfill diversion is a priority - LOCOG, the organising committee, has the objective of 
sending ‘zero waste to landfill’ – several measures have been taken to reduce the waste arising in the first 
place.  For instance, LOCOG favours the leasing of temporary venues and other elements to limit the 
volume of material needing to be disposed of after the Games.  These include seating, tented and modular 
buildings, flooring, fencing, furniture, signage, tensile fabrics, cabling and pipework.  Where new 
permanent developments are needed, off-site manufacturing has been adopted with construction 
materials and products for bridges and structural frames procured in pre-assembled form.  Particular 
construction and fixing methods are also prescribed by LOCOG to facilitate disassembly and maximise the 
options for reuse or recycling.  Finally, LOCOG’s Sustainable Sourcing Code required that, where 
practicable, all packaging and products could be reused, recycled or recovered and certain hazardous 
materials (e.g. PVC with heavy metal additives) avoided. Suppliers and licensees were also expected to 
calculate the carbon impact of their products and services.  
 
Business Benefits 

 Quantitative evidence is not yet available on the amount of waste that LOCOG has avoided through 
these initiatives and the financial costs saved, but the figures are likely to be impressive.   

 
Drivers 

 Although LOCOG had already pledged to divert 90% of construction refuse from landfill, its ambition 
was further boosted by WRAP’s Halving Waste to Landfill commitment which it signed up to in 2009.  
LOCOG wanted to demonstrate its part in a bigger government initiative and to show leadership. 

 
Key Elements for Success 

 LOCOG clearly set out its intentions in ’Towards a one planet 2012’, the sustainability plan it 
published in 2009.   

 Given the scale of the Olympic development, the organisers were in a strong position to put pressure 
on a range of suppliers to prevent waste in their activities.  LOCOG saw its Sustainable Sourcing Code 
and Materials Policy as an opportunity to inspire change and catalyse industry innovation.  

 LOCOG helped develop a new standard: BS 8901 Sustainability Management Systems for Events – 
which in turn guides preparations for the Games. 
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 Halving Waste to Landfill is a voluntary agreement led by WRAP that provides a framework through 
which the construction industry can support and deliver against the target of halving waste to 
landfill by 2012.  Signatories “commit to playing [their] part in halving the amount of construction, 
demolition and excavation waste going to landfill by 2012” including an undertaking “to set 
corresponding requirements in project procurement and engage with [their] supply chain” (17 p. 5).  
This project is on-going and therefore full findings from the work are not yet available. 

 

 ZeroWise: A European Regional Development Funded project primarily setup to encourage the 
implementation of SWMP and also building material reuse. 

 

 Site Waste Management Plans: SWMPs are used in the construction industry to plan, monitor and 
implement actions to manage waste.  It is a legal requirement for construction and demolition 
projects over £300,000 (exc VAT) in England.   

 
WRAP performed a survey to evaluate the impact that using SWMPs had in creating good practice on 
construction projects (53).  Disappointingly, only 20% of respondents reported that completing the 
SWMP had highlighted additional ‘resource efficiencies’ (this is not defined within the text, but includes 
reuse of building products).  In contrast 65% stated that they improved resource efficiency, suggesting 
that SWMP did not reveal new insights for a contractor but enabled them better to control the waste 
they already knew about.  Nearly three quarters of respondents stated that SWMP were either cost-
neutral or reduced costs, with designing-out waste providing the largest savings.  Several examples of 
SWMP providing benefits have been highlighted in a series of WRAP case studies: 
 

 Hanson contracting developed a SWMP for the construction of A30 Pocombe Bridge to Fingle Glen 
road resulting in savings through the reuse of bituminous material (54). 

 Through the development and identification in a SWMP, Bovis Lend Lease and Morgan Ashurst 
refurbished offices and workshops in a naval base in Portsmouth.  Ceiling heights where adjusted to 
match plasterboard panels and blocks and bricks were reused diverting 1,013m3 of material from 
landfill, resulting in a £2,860 saving (55). 

 Midas Construction South West developed a SWMP for an extension to Somerset’s Primary Health 
Care Trust’s offices in Yeovil.  Reuse of tiles and brick were identified through the SMWP, this 
reduced waste and also helped blend the new extension with the original structure.  Reuse was 
rarely considered prior to the implementation of SWMPs (56). 

 Bovis Lend Lease developed a SWMP for the construction of roads in the Stratford area of London.  
Based on the SWMP, significant quantities of concrete and asphalt waste were identified.  As a 
result of this, on site crushing facilities where used to enable reuse of the material as hard-core on-
site.  This resulted in 50,737m3 of concrete was crushed and used on-site, saving an estimated 
£461,245 (57). 
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3.6 Areas Just Outside Scope of Waste Prevention 

The large amount of waste generated through demolition has resulted in a range of different 
interventions and activities that fall beyond the definition of waste prevention.  Table 6 details some 
examples of this activity.  In general these activities would be considered waste prevention if the 
ownership of the material did not change and therefore is strictly waste diversion (out of scope), but the 
interventions are notable in their application. 
 
 
Table 6: Notable activities just outside the scope of waste prevention 
Category Supported Description Outcomes Ref ID 

Excess 
diversion 

NISP  NISP London facilitated a deal whereby mixed insulation off-cuts 
were passed on from a major construction contractor to a small 
video production company which was building a new studio.  
The products would otherwise have been disposed of to landfill 
were thus reused as both heat insulation and sound proofing. 

15 tonnes  
£6,000  

(58) 

Reclamation WRAP  Stone sourced from a nearby road that was being altered was 
used in building a temporary access road to a construction site; 
the access road was then dug up used again as hardcore.   

1,000 
tonnes 

(14) 

Material 
Recovery 

Envirowise 
case study  

In road maintenance, 35% of the roadside drainage filter media 
were removed and crushed and used as fill.  Of the remaining 
65% of the roadside drainage filter media, 80% was cleaned 
(using dry screening off-site) and re-used. 

N/A (10) 

Reuse NISP Extending the life of pallets by linking a company with surplus 
pallets to another who is able to reuse them. 

100 tonnes 
(wood) 

(59) 

Source: Collated by Oakdene Hollins/Brook Lyndhurst 

 
 
Box 4: Quebec’s Enviroclub Initiative 

  

The Enviroclub Initiative involved seven waste minimisation clubs developed in 2000 to assist SMEs in 
Canada’s Quebec region. Each club consisted of 10 to 15 businesses who committed themselves, by 
contract, to conduct one profitable on-site project and attend four workshops within six months.  
Interventions included material substitution and changes in operational practice.  For instance, one SME 
started using glass rather than steel shot as a polishing agent not only lowering hazardous arisings by 
132 tonnes per annum but also producing less dust.  
 
Business Benefits 

 Total resource savings realised by Enviroclub included 11,300m3 of wood, 708 tonnes of hazardous 
waste and 53 tonnes of toxic substances.  Across the seven clubs, annual savings of CA$5.1m (£3.2m 
at November 2010 exchange rates) were achieved, although the longer term and wider community 
impacts of the club are unknown. 

 
Drivers 

 The opportunities for companies to save costs and increase competitiveness were thought to be 
important drivers, and language used in marketing material during recruitment to Enviroclub reflected 
this. ‘Win-win’ was a common phrase. 

 
Key Elements for Success 

 As with other waste minimisation clubs, interactive workshops, knowledge exchange and support for 
hands-on experience was key to engaging SMEs in the Enviroclub initiative, as were strategic 
marketing tools and clear messaging.  

 The Enviroclub engaged and fostered a ‘champion’ who attended training events and workshops and 
returned to oversee the training of colleagues. The club also made the most of personal contacts with 
expertise in the relevant industries to reach those companies in most need of support. 

 By contracting members to attend at least one workshop, Enviroclub ensured continued engagement.  
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3.7 Hazard Reduction 

The majority of interventions on hazard reduction have been focused on minimising plasterboard 
disposal.  In addition to a range of support initiatives to design out plasterboard waste, enable recycling 
and identify alternatives, legislation has been implemented to prevent disposal to landfill.  (It should be 
noted that although plasterboard is not strictly classed as hazardous waste, it is subject to waste 
acceptance criteria because of the potential for sulphide emissions from landfill, which have detrimental 
environmental impacts under the scope of this review, hence its inclusion.)   
 
Excluding soils, other most commonly occurring hazardous materials includea: 

 adhesives  

 asbestos materials  

 CFC – refrigerants and foam 

 treated timber  

 emulsions  

 solvent-based concrete additives  

 resins  

 some scrap electrical and electronic material 

 bituminous compounds used for roofing  

 some packaging associated with hazardous substances. 
 
Box 5: HazRed 

  

                                                           
a
 http://www.landfill-site.com/Hazardous_Wastes_in_Construction_ICE_Briefing.pdf 

Launched in 2004, the three-year HazRed project aimed to check the rise in hazardous waste generation 
across Europe.  Funded through the EU Life Programme, the project sought to address hazardous arisings 
from small and medium-sized enterprises.  In the UK, HazRed was co-sponsored by the Environment Agency, 
Scottish Environment Protection Agency, Envirowise, Waste Recycling Group and others.  They tracked and 
targeted areas of highest hazardous waste arisings and impact across focus sectors including 
pharmaceuticals, printing, automotive and construction.  Training workshops were run and specialist 
advisors sent to specific businesses.  Measures taken included removal of such substances as chromium, 
cyanide and volatile organic compounds from protective finishes, paints, strippers, inks and cleaning fluids.   
 
Business Benefits 

 Some 1,200 tonnes of hazardous waste were diverted from landfill and savings to business totalled 
more than £440,000.   

 
Drivers 

 Businesses saw their involvement in HazRed as a way not only to save costs but also to ensure 
compliance with ever more stringent hazardous waste regulation.  

 One company wanted to participate because taking action to limit environmental impact was ‘a central 
part’ of its strategy. Another pointed out that customers working towards their own sustainability 
targets, including the standard ISO 14001, expected suppliers to demonstrate a similar commitment.  

 
Key Elements for Success 

 The backing of the Environment Agency has been crucial to the success of HazRed.  The Agency 
maintains an interest with schemes such as the European Pathway to Zero Waste targeting 
construction and other high-impact sectors. 

 Recognising that larger companies are better placed to benefit from the environmental guidance and 
exploit advances in clean technology, the HazRed project deliberately targeted SMEs. 

 Various communications tools were used to recruit companies and influence behaviour including sector 
champions, workshops, member communications within trade associations, regional and national 
press, Project Partner events, websites and newsletters. 



WR1403: Business Waste Prevention Evidence Review 

L2m5-1: Construction & Demolition Sector  

For Defra  19 

4 Behavioural Aspects 

4.1 Attitudes 

Studies have been performed on the attitudes of both builders and architects towards delivering more 
sustainable building practices, generally bundled to incorporate waste prevention, waste diversion and 
energy efficiency.  Specifically, builders did not consider waste prevention their problem (generally 
blaming designers) (60).  In contrast, architects claim that waste is predominantly produced during on-
site activities and rarely generated during design stages.  This was compounded by the perception that 
waste is produced as a consequence of contractor’s poor site planning, misinterpretation of architects’ 
drawings and specification, and on-site logistical and operational activities (61).  It is however generally 
accepted that waste prevention is often a low priority in the strategic planning and design activities of 
projects (60).   
 
There are nuances to this which were developed within a study commissioned by BRE that examined the 
ownership of waste (62).  Depending on the structure of the procurement process the influence and 
co-operation between designers and contractors varies.  Three examples were examined: 
 

 Design-led procurement: where a client works with an architect to develop designs then a separate 
contractor to perform the build. 

 Design and build procurement: where a construction firm is employed with an in-house design 
team.  This sole company is responsible for designing and building. 

 Private finance initiative: This is where a company designs, builds and maintains a building for a 
client (usually a public body) then effectively rents its use. 

 
The design-led procurement results in a situation where there is little co-operation in waste prevention 
between the designer and builder.  There is more scope, however for builders to affect waste generation 
in the two other examples of procurement.  Although follow-up and monitoring of waste prevention by 
the client was universally poor. 
 
Contractors do admit that over-ordering of materials was considered a key cause of waste and that 
unused material was put in the skip rather than recycled.  An additional perceived barrier identified that 
taking excess stock back to the suppliers could be considered an act of disposal under the duty of care 
regulations and would therefore require a licensed carrier to transport the waste (60).  Although this may 
be a misinterpretation of the law, there are few (if any) routes to return stock within the construction 
industry (63).  Although reuse of products was cited as a possible avenue for over-ordered stock, the 
expense of keeping products for reuse was more than the expense of buying it new (61). 
 
We found little evidence of engagement with the end customer or any attempt to understand and 
influence their specifications or behaviours.  Further research in this area would be insightful. 
 
WRAP’s report examining SWMP suggests that they are prepared for most projects, but that the quality 
varies considerably.  This reflects the range in attitude, experience and awareness of the benefits of 
SWMPs, illustrated by some respondents regarding SWMPs as a useful tool for reducing costs and 
improving planning and others as an administrative burden necessary to comply with legislation. Principal 
contractors, rather than regulatory obliged clients, are most likely to initiate the preparation of SWMP 
(53). 
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4.2 Motivators 

Environmental legislation was seen as the main stimulant to change within the construction industry for 
architects.  For builders, the main environmental consideration was waste disposal, driven by duty of care 
and special waste legislation.  Market-based incentives were of less importance for architects (60). 
 
From the body of evidence presented here, the case studies largely present economic aspects as 
incentives for companies to become involved.  In the majority of cases reported, the projects have been 
for government buildings or works and therefore the question of motivations being forced by the 
customers’ needs to be addressed.   
 
It has been suggested by the National Audit Office that the reduction in waste observed in the 
construction sector may be largely due to the increase in Landfill Tax (3). 
 
Managerial concern is also an important driver.  Regulations are also an important driver but they are not 
stringent enough on their own.  Larger companies are more likely to implement sustainable construction 
practices because they have more resources available for this and are under more pressure from 
government and NGOs (64).  SWMP also have a motivator on reducing waste generation (discussed in 
Section 3.5. 
 
 

4.3 Barriers 

One of the biggest barriers to environmental best practice within architecture appeared to be the 
perceived cost of sustainable design.  Many architects were of the opinion that there was not a business 
case for sustainability to present to clients, and clients were unwilling to pay the premium for a more 
sustainable building (60) (64).  There are cases described in Section 3.3 where, simple design changes can 
lead to financial and waste savings.  This may, therefore, be a perceived rather than actual barrier. 
 
Several other barriers (Table 7) have been identified preventing waste prevention (65): 
 
Table 7: Barriers to waste prevention during building life 
Phase Activity 

During construction Customer specifications requiring bespoke designs delivered in short timescales can 
limit considerations for preventing waste.  This links to customers having a lack of 
awareness of the product and knock on effects that their design and specification 
decisions have on waste generation.   

Packaging and distribution Take back schemes require management to ensure they operate properly, adding cost 
and space needed to store packaging for reuse. 

Installation   Developing best practice in terms of SWMPs may have a (limited) impact on costs.  If 
more stringent requirements are set within the SWMP, (to aid in waste prevention) 
costs will be expected to remain the same.   

End of life  Customers expect to have new products and there may be a perception that second 
life systems are not as good.   

Source: (65) 

 
Waste prevention is very low on the industry’s agenda; time and manpower costs have a higher priority.  
It is clear though that both architects and building contractors have a role in reducing waste.  Main 
barriers to further waste prevention during the design process include (61): 
 

 lack of interest from clients  

 attitudes towards waste minimisation  

 training. 
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In a ‘traditional’ construction project, the client employs a designer directly and as a result the tender 
document is put together by the client and the designer for a construction firm.  Under these 
circumstances, the construction team has little scope to address waste prevention beyond waste 
minimisation activities.  However, where contractors are employed that offer both design and build 
facilities, there is more scope for the construction team to develop waste prevention initiatives (62). 
 
 

4.4 Enablers 

Factors for delivering successful waste prevention practices on site were identified as (42): 
 

 a clear and strong contractor commitment to reducing waste 

 monitoring waste arisings and seeking ways to improve performance 

 keeping site-based activities within the control of contractors 

 having waste champions to maintain the momentum and to help communicate the waste reduction 
plans throughout the supply chain 

 giving sub-contractors and small to medium-sized enterprises within the supply chain clear 
objectives for waste reduction and re-use (preferably within contracts) 

 the role of client/designer/architect. 
 
The trend that the size of the company dictates environmental awareness and performance was also 
referenced in a separate study in Malaysia (66). 
 
Due to the market share of the public sector, waste reduction through procurement specification does 
enable waste minimisation. 
 
In England, from 6 April 2008, there must be a SWMP for all new construction projects worth more than 
£300,000.  Information needed within these plans includes: types of waste removed from the site, 
identity of the person who removed the waste, site that the waste is taken to.   
 

From the identified examples, business support helps deliver reductions in waste.  
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5 Conclusions 

5.1 Learning 

 Crushing hardcore and recycling it as backfill or aggregate leads to a significant reduction in waste 
generation.  See for example: (34) (21) (22).  However, this intervention and activity can cause 
adverse effects on more sustainable and profitable business practices such as deconstruction and 
building material reuse as evidenced by (67) et al. 

 

 Reuse of building products is on the decline, but is a profitable way to reduce resource use in 
producing new products for construction (6).  A change in the measurement of waste arisings or the 
activities undertaken in the name of waste prevention may be needed to prevent ‘down-cycling’ 
cannibalising high-quality reuse.  

 

 New building methods, such as OSM and more intelligent design can significantly reduce waste 
generation.  However, we did not find evidence of high levels of engagement and education in 
respect of both established architects and universities and training institutes.  See for example: (29), 
(17), (36), (37). 

 

 Efficient management of raw materials onto site and whilst being used can lead to a reduction in 
wasted raw materials (15).  Minimisation of over-ordering and more intelligent logistics are an easy-
win for the industry – they reduce waste and can result in significant financial savings, an 
opportunity currently valued at £1.5bn a year (14) and estimated to be between 12% (4) and 19% (5) 
of all CD&E waste entering landfill. 

 

 Landfill tax is an important consideration in reducing waste to landfill; further details of this finding 
can be found under L2m4-6: Incentives (3). 

 
 

5.2 Insights 

Training current managers, establishing environmental knowledge requirements for new managers, and 
elucidating incentives for ‘green’ managers could increase green construction practices given the 
importance of managerial concern as a driver (64)a.   
 
It appears that already available, simple tools and guidelines for identifying and implementing waste 
minimisation opportunities on-site, such as Envirowise’s 5 step plasterboard waste minimisation guide 
(16), and WRAP’s ‘Reducing your construction waste’ pamphlet (68) (as well as numerous tradesmen-
oriented 2-pagers on WRAP’s website) could benefit from wider promotion. 
 
Optimisation of packaging has proven an effective tactic to reduce waste in the retail and food & drink 
sectors.  It is likely that the construction sector could see significant savings by replication of those 
efforts. 
 
Measurement of the waste is clearly an important issue, which may begin to be addressed through the 
application of Site Waste Management Plans.  SWMPs are a statutory requirement from April 2008 that 
seek to measure and minimise this waste (6).  However, conversations with stakeholders indicate that the 
uptake of these schemes is less than is required by law, suggesting that there is need for further 
education or enforcement. 
 

                                                           
a
 Also see: WRAP’s NetWaste tool: www.wrap.org.uk/nwtool 
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There is a wealth of case studies produced by government funded organisations, but the majority of the 
examples can be grouped into a small number of waste prevention approaches.  Careful assessment 
should be made of the value of additional case studies or examples showing similar waste prevention 
interventions to those already described.  
 
It is important to ensure that the language and format are appropriate.  Substantial efforts have been 
placed into creating guidance and toolkits for practitioners, but they may not have struck a suitable 
balance between rigour and usability.  For example, there is an example of a 40-page manual for site 
managers, which is likely to be too long to be practical.   
 
 

5.3 Research Gaps 

Four possible research areas have been identified: 
 

 There is mention in the literature that the deconstruction at the end of life for Off-Site 
Manufactured buildings may present difficulties with reuse or recovery.  Further research is 
needed to examine the reality and severity of this.   

 

 The majority of the reported activities are focused on larger companies; research into the best 
mechanisms to engage and encourage smaller construction companies (without resorting to 
legislation) is needed. 

 

 There is little evidence of the identified case studies being effectively used or being widely 
disseminated to target audiences.  Indeed, in certain instances, delivery bodies were unaware of the 
material available, requiring manual trawls to identify appropriate evidence.  In addition, where 
guidance documents were produced, we found little evidence of their effectiveness.  A fuller 
examination of the effectiveness and best delivery of such materials would be prudent. 

 

 Most of the available literature has been focused on encouraging architects and builders to engage 
in waste prevention, whereas there are relatively few instances of engagement with clients.  Where 
references to the clients have been made, they have been sweeping and usually from the 
contractor’s viewpoint.  Understanding the client’s motivations and the business case for 
sustainable buildings would assist in identifying points for intervention. 
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Appendix L2m5-1-A: Causes of waste arisings in 
construction 

Table 8:  A list of causes of waste generation in construction, adapted from Osmani 
Origins of Waste Causes of waste 

Contractual Errors in contact documents 
Contract document incomplete at commencement of construction 

Design Design changes 
Design and detailing complexity 
Design and construction detail errors 
Unclear and unsuitable specification 
Poor coordination and communication (late information, last minute client requirements, slow 
drafting revision and distribution) 

Procurement Ordering errors  
Over allowances 
Supplier errors 

Transportation Damage during transport 
Difficulties for delivery vehicles accessing construction sites 
Insufficient protection during unloading 

On-site management 
and planning 

Lack of on-site waste management plans improper planning for require quantities 
Delays in passing information on types and sizes of materials and components to be used 
Lack of on-site material control 
Lack of supervision 

Material storage Inappropriate site storage space leading to damage or deterioration 
Improper storing methods 
Materials stored far away from the point of use 

Material handling Materials supplied in loose form 
On site transportation methods form storage to the point of application  
Inadequate material handling 

Site operation Accidents due to negligence 
Unused materials and products 
Equipment malfunction 
Poor craftsmanship 
Use of wrong materials resulting in their disposal 
Time pressure 
Poor work ethics 

Residual Waste from application processes 
Off-cuts from cutting materials to length 
Waste from, cutting uneconomical shapes 
Packaging 

Other Weather 
Vandalism 
Theft 

Source: Osmani et al.  (61) 
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