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Executive summary 

It is widely acknowledged that significant environmental and economic benefits can accrue through the movement of 
wood waste from disposal to options further up the waste management hierarchy. Reclamation and reuse activities have 
an important role to play in this process and they can provide useful and valuable materials as well as generating 
economic and social benefits.    

This work has sought to assess the extent of current activity and the prevailing market conditions within the wood waste 
reclamation and reuse sector, with the aim of identifying options to grow the sector overall. In order to provide a 
structure for these investigations, the sector was broken down into five categories: 

• Construction: wood residues derived from the creation of new buildings 

• Demolition: wood residues from the removal of old buildings    

• Refurbishment: wood residues derived from the removal and replacement of internal fixtures 

• End of life (EOL) furniture: furniture which is discarded by its current owner 

• Packaging: wooden packaging which is discarded by its current owner 

Through the conduct of a literature review and discussions with 69 stakeholders, it was estimated that these categories 
collectively generated around 5.5 million tonnes of wood waste each year, just 9.6% of which was reused (table 1). A 
further 25.4% of the material was recycled or recovered and the remaining 64.5% was disposed of through incineration 
without heat recovery or landfill. Such a pattern of wood waste management is diametrically opposed to the 
recommendations of the waste management hierarchy. This research has identified a wide range of barriers which are 
currently preventing the movement of wood waste to options higher up the waste management hierarchy.  

Table 1: Current and potential wood waste reuse, recycling and recovery rates 

Sector Wood 
waste 

arisings 
(tonnes) 

Tonnage 
reclaimed 
for reuse 

Tonnage 
recycled 

or 
recovered 

Current rate of 
reuse, 

recycling and 
recovery 

Potential 
rate of reuse, 
recycling and 

recovery 

Potential 
tonnage of  

reuse, recycling 
and recovery  

Construction 1,053,000* 135,000 377,000 51% 83% 870,000 

Demolition & 
refurbishment 

1,033,000 133,000 240,000 36% 84% 868,000 

EOL 
furniture** 

2,050,000 212,500 24,500 9% 71% 1,447,000 

Packaging 1,400,000 50,000*** 767,000 58% 90% 1,267,000 

Total 5,536,000 530,500 1,408,500 36% 80% 4,452,000 

*Includes 26,000 tonnes for “other” uses 

**Furniture figures do not include production wood waste which is estimated at 482,000 tonnes p.a. (WRAP, 2003b) 

***This figure only includes packaging wood waste reclaimed for reuse and excludes the weight of reusable packaging 
such as pallets which are reused each year  

 

The economics of reclamation and reuse were a constantly recurring issue. Current operational practices and attitudes 
within all five categories of activity meant that a high level of reuse was not perceived to be economically viable. The 
majority of stakeholders consulted during the project emphasised the problems of time, space and labour required for 
the identification, segregation and storage of wood waste for reuse. The failure to segregate reusable materials 
contributed to the patchy availability of certain types of reclaimed wood products. Limited supply acted as a disincentive 
for potential specifiers and a circle of negative feedback was created.  

Further barriers were generated by a recurring failure to quantify wood waste at a company level compounded by a 
generally low degree of awareness regarding wood waste issues. If organisations are not aware of the true cost of their 
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wood waste and the potential revenues which could accrue through reuse, they are likely to perceive any alterations to 
their standard operating practices to be unnecessary.   

A number of barriers to reuse were generated by legal requirements. The Furniture and Furnishings (Fire) (Safety) 
Regulations 1988 result in the disposal rather than reuse of around 20-30% of EOL upholstered furniture. The Producer 
Responsibility Obligations (Packaging Waste) Regulations 1997 have encouraged a significant increase in the recycling of 
packaging wood, but much of this activity is believed to have involved the chipping of packaging that could be reused. 
Health and safety legislation has encouraged demolition companies to mechanise their process to keep operatives away 
from potentially dangerous environments. Mechanical demolition hinders the dismantling and segregation of reusable 
wood.    

A variety of measures have been suggested to overcome the barriers in each sector. A commonly recurring theme has 
been the need to improve the economics of reuse compared to options lower down the waste management hierarchy. 
Such improvements could be achieved through the use of fiscal incentives to encourage reuse, for example, reduced 
rates of VAT or enhanced capital allowances for reused products. Alternatively, larger penalties could be considered for 
less desirable options such as an increased rate of escalation for the landfill tax.  

The need for awareness raising and the development of best practice has been identified in all of the sectors. In order to 
achieve change, it is necessary for all stakeholders to be made aware of the economic and environmental benefits which 
could accrue from the revision of their actions. Improved measurement and quantification of wood waste arisings would 
benefit the awareness process as it would facilitate the calculation of the true cost of waste at a company and sectoral 
level.  

Intervention by Government has been suggested to boost reuse in the construction, demolition and refurbishment 
sectors. Government projects account for a significant proportion of the work undertaken in such areas and there is an 
opportunity for the adoption of a proactive stance by such clients. For example, Government sponsored construction 
projects could set targets for the inclusion of reused products and demolition contracts could specify a minimum level of 
reuse, recycling and recovery. The establishment of a network of local decanting sites has also been suggested to 
increase the availability of reused materials whilst creating minimal levels of disruption at the sites generating the 
material.  

More cost effective wood waste supplies could be generated by the demolition sector through the development of better 
dismantling tools and techniques coupled with the increased use of value added wood components designed for 
dismantling. The establishment of a nationally agreed system of testing for reused wood was also identified as important 
in order to bolster consumer confidence.  

Many of the suggestions regarding EOL furniture concentrated upon the development and documentation of best 
practice, a reflection of the lack of attention which has been paid to EOL furniture remanufacturing in the UK. Whilst 
reuse is established through second hand and charitable organisations, remanufacturing is virtually non-existent. 
Relevant techniques and best practice will need to be developed if a significant increase in reuse is to be achieved as the 
markets for straight reuse (with no remanufacturing) appear unlikely to be able to absorb the volume of furniture which 
is potentially available, especially with regard to office furniture. Experience to date shows that remanufacturing will only 
become economically viable if fundamental changes are made to the design and construction of new products. Any such 
change must be well thought through, hence the need to develop and promote best practice with regard to 
environmental design and remanufacturing.   

The increased use of board material represents a major challenge to EOL furniture reuse. Board now accounts for 
around 80% of the weight of wood within furniture (WRAP, 2003b). Where this material has been used in a harsh 
environment such as a kitchen &/or it has had a number of fittings inserted, there is often limited potential for reuse. 
Therefore, recycling will often be the best environmental option, but there are few recycling facilities for board. The 
development of board recycling technologies is essential as companies will not want to collect EOL furniture which may 
include material with no reuse or recycling outlet.   

Solutions for packaging centre around the development of standardised, reuse based systems for the UK. In the case of 
pallets, incentives need to be considered to encourage users to change to a common system of specification in terms of 
dimensions and quality, such as one based on Euro pallets. A change in warehouse racking would also be required and 
companies could be encouraged to undertake such capital expenditure through incentives such as enhanced capital 
allowances and interest free loans on approved equipment, as are currently available on approved energy saving devices 
through the Action Energy programme.  

The project estimated that there is scope to significantly increase the amount of wood waste sent for reuse, recycling or 
recovery by the five sectors. Some 1.9 million tonnes are currently dealt with in this manner and this figure could rise to 
4.2 million tonnes if the barriers are addressed successfully. EOL furniture reclamation has been identified as an area 
with particular scope for improvement with the potential to increase reuse, recycling or recovery rates from 9% at 
present up to a level of around 71% - equivalent to the utilisation of an additional 1.2 million tonnes of wood waste each 
year.   
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1 Introduction 

1.1  Objectives 
The Waste and Resources Action Programme (WRAP) recognises that reclamation and reuse activities have an important 
role in providing useful and valuable materials. The sector also diverts waste from landfill as well as generating economic 
and social benefits.    

The purpose of this work was to assess the extent of current activity and the prevailing market conditions within the 
wood waste reclamation and reuse sector, with the aim of identifying options to grow the sector overall.   

In order to provide a structure for these investigations, the wood waste reclamation and reuse sector was broken down 
into five categories: 

• Construction: wood residues derived from the creation of new buildings 

• Demolition: wood residues from the removal of old buildings    

• Refurbishment: wood residues derived from the removal and replacement of internal fixtures 

• End of life (EOL) furniture: furniture which is discarded by its current owner 

• Packaging: wooden packaging which is discarded by its current owner 

1.2 The waste management hierarchy 
The wood waste reclamation and reuse sector utilises a wide variety of products. At present, the majority of wood which 
is potentially of interest, escapes reclamation by the sector and is simply disposed of to landfill. Therefore, even though 
this material has the potential for reclamation and reuse, it is simply deemed to be a waste.   

The distinction between a raw material and a waste is not a clear one. There are strict legal definitions of the term 
“waste”, but these change over time as a result of UK and EU legal interpretations. A particular piece of wood could 
potentially fall into either category, depending upon variables such as the intention of the current owner and the amount 
of work required before the item can be reused. The processes of wood reuse and reclamation are not usually classified 
as waste management activities with the exception of civic amenity sites where most material will be deemed to be 
waste. Such distinctions are important because waste is subject to various pieces of waste management legislation. A 
fuller discussion of the definition of waste is provided in section 4.2. 

Regardless of how a particular piece of wood is classified, it is always preferable to treat it using an option as close as 
possible to the top of the waste management hierarchy. This is a series of options in decreasing order of environmental 
and economic desirability as illustrated in figure 1. When faced with a redundant product of any sort, the hierarchy 
provides a template to facilitate a review of the opportunities available.      

In accordance with the standard hierarchy, it is always preferable to prevent the generation of the material at source, 
e.g. to design waste out of a product. Minimisation techniques should then be used to reduce unavoidable waste as far 
as possible. These options might be utilised on a construction site, for example to ensure that lengths of skirting board 
are cut in the optimal manner to minimise off-cuts.  

If it is not possible to further reduce the volume of waste generated, consideration should be given to the use of this 
waste in its original form. For the purposes of this project, the term “reuse” has been defined as the continued use of an 
item for its original purpose. This process reduces the amount of time, money and effort required to make the product 
usable, thereby reducing the associated environmental and economic impact. An example of reuse would be a table 
which is discarded by the first owner and is passed onto a subsequent owner for use as a table. A small amount of input 
may be required to make the item suitable for reuse, for example the cleaning of the table surface. 

Where reuse is not an option, attention should turn to recycling which this project defines as the reprocessing of 
material into a new product. For example, if the table was in a very poor condition it might make economic sense to 
chip-up the wood and send it to a panelboard manufacturer for conversion into chipboard. Materials which are subject to 
recycling are always deemed to be waste until they are processed into a new product.  
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Figure 1: Waste management hierarchy 

 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Recovery is next in the hierarchy. Combustion with heat utilisation is a form of recovery which is widely used for wood 
waste. Finally, landfill is the last option from an environmental and economic perspective.  

Figure 1 also suggests a revised hierarchy which might be more applicable to the reclamation and reuse sector. In the 
case of materials derived through activities such as demolition, there is little that can be done to eliminate the item at 
source as it will typically have been installed in a building many years previously. Therefore, attention focuses upon the 
extraction of the item and its reuse such as taking floorboards out of a building for use as flooring in another project.  

The reclamation industry uses the word reclaim to mean the act of removing materials from buildings for reuse by other 
parties.  These items are generally described as reclaimed wood but this definition is broken down into sub-groups such 
as architectural antiques, ornamental antiques salvaged materials as detailed in the discussion of the Big REc survey in 
section 3.2.2. The reclamation industry also uses the word reclaim to mean undertaking minor processing of wood to 
make other completely different products.  For example the conversion of roof joists into floor boards.  

Items such as furniture may require upgrading before they can be reused. This project has used the term 
“remanufacture” to refer to the process of disassembling, cleaning, repairing and reassembling. The process involves the 
investment of a much greater amount of time, labour and materials into the product than the option of reuse. 
Remanufacture is not a common term and often organisations that are undertaking a certain amount of remanufacture 
will define the activity they are undertaking simply as reuse. If remanufacture is not an option, consideration should 
return to recycling, recovery and disposal.  

1.3 Methodology 
This project has been delivered in partnership between BFM Ltd and BRE Ltd. BFM Ltd have concentrated upon end-of-
life (EOL) furniture and packaging wood whilst BRE focussed upon the areas of construction, demolition and 
refurbishment. An initial literature review was undertaken which encompassed material which these two organisations 
had generated previously, as well as a range of information published by other sources of relevance to the reclamation 
and reuse sector in the UK and overseas.  

More extensive investigation was made into one particular study. The BigREc survey was conducted by SALVO in 1998. 
It focused upon the UK trade in antique and reclaimed construction materials. Further analysis of the BigREc survey data 
was undertaken as part of this WRAP study. In addition, contact was made with a number of the companies who 
responded to the 1998 survey, in order to evaluate the degree of change in the intervening period.  

This WRAP study gained further information through discussions with 69 stakeholders throughout the supply chains in 
each of the five categories of activity, as detailed in appendix 2. This consultation process aimed to fill in the quantitative 
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blanks identified during the literature review. Participants were questioned about the barriers which they perceived to be 
preventing the growth of the reclamation and reuse sector. Opinions were also sought about how these barriers might 
be overcome.  
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2 The wood waste reclamation and  
 reuse sector 
 

2.1 Introduction 
The wood waste reclamation and reuse sector involves a wide range of products, generated by a diverse array of 
processes. Five categories were chosen for the purposes of this publication.  

• Construction    

• Demolition    

• Refurbishment 

• End of life (EOL) furniture   

• Packaging   

These categories are not exhaustive, but between them they cover the bulk of wood waste which is of interest to the 
sector. This chapter provides a fuller description of each category along with background detail such as process flows 
and the identification of key players.  

2.2 Construction  
2.2.1 Introduction 

The construction industry is one of the largest industrial sectors in the UK. It employs approximately 1.5 million people in 
170,000 companies with a turnover accounting for about 10% of Gross Domestic Product, if the definition is also taken 
to include demolition and refurbishment operations (DTI, 2003). The sector is characterised by approximately 25 major 
companies (forming the Major Contractors Group), 200 medium sized companies and a large number of small 
companies. Many of these are linked to larger construction projects as contractors and specialist sub-contractors (Hurley, 
2002). 

Photograph 1: A skip full of off-cuts on a construction site 
 

 
 

Photograph courtesy of BRE 
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2.2.2 Definition 

According to DTI (2002), construction includes a wide variety of number of trades outlined in table 2.  

Table 2: Trades involved in construction (DTI, 2000)  

• Asphalt and tar sprayers 
• Construction engineers 
• Construction of highways 
• Construction of water projects 
• Demolition 
• Floor and wall covering  
• Floor and wall tiling specialists 
 

• Flooring contractors 
• Glazing 
• Heating and ventilating 

engineers 
• Installation of electrical wiring 

and fitting 
• Insulating activities  
• Joinery installation 

• Other construction work and 
building installation and 
completion 

• Painting 
• Plant hire (with operators) 
• Plastering 
• Plumbing 
• Reinforced concrete specialists 

Where possible, this report has attempted to separate the activities of construction from those of demolition and 
refurbishment. However, there is a considerable potential for overlap between the three sectors.  

Wood waste1 of particular interest from construction includes the reuse of wood pallets, temporary hoarding, formwork, 
scaffolding planks and the use of off-cuts. 

2.2.3 Background to the sector 

The relationship between parties involved in a typical construction project (demolition and new-build) is illustrated in 
figure 2. The client liases with the main contractor who is responsible for overseeing the whole project. The demolition 
contractor operates as a sub-contractor to the main contractor.  Assuming reclamation is economically viable, and there 
is sufficient time and space, the demolition contractor will either reclaim materials themselves or negotiate the best price 
for specific materials with a reclamation company. Once demolition is complete the new-build phase will commence.  

Figure 2: The relationships between parties involved in a typical construction project  

 

 

The construction sector is dominated by a large number of small private companies. According to DTI (2002), there were 
around 170,000 private contractors involved in construction, demolition and refurbishment activities related to 
construction during 2002.  This number was significantly lower than a decade previously, when there were over 200,000 
contractors as illustrated in figure 3.  

                                                 
1 The term “wood” is used wherever possible within this report to maintain continuity with other WRAP publications. It is appreciated 
that parts of the construction industry prefer the term “timber” 
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Figure 3: Number of private contractors in the construction, demolition and refurbishment industries since 
1992 (DTI, 2002) 
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Around 150,000 of these contractors were located in England. The largest regional concentration occurred in the South 
East where around 30,000 construction, demolition and refurbishment contractors were located (DTI, 2002) as shown in 
figure 4.    

Figure 4: Number of private contractors by English region in 2002 (DTI, 2002) 
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There has been considerable change in the construction industry since the UK stock market crash in 1989. As a major 
investor in building stock and employment, the construction industry suffered significant losses at the time of the crash 
and many construction contractors went out of business or moved to other countries/sectors.  

The industry has subsequently rebounded with good levels of growth as demonstrated by figure 5, which shows the 
increasing value of construction output in the last decade. Turnover has increased from approximately £47.4 billion to 
£72 billion between 1991 and 2002 (DTI, 2002).   
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Figure 5: Growth of the UK construction, demolition and refurbishment sectors 1991-2001 (DTI, 2002) 
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Public private partnerships and the private finance initiative   

Public private partnerships (PPP) and the private finance initiative (PFI) are playing an increasingly important role in the 
construction and replacement of public infrastructure including hospitals, schools, highways and public buildings. Both 
PPP and PFI are a demonstration of the Government’s commitment to establish partnerships between the public and 
private sectors. The National Health Service (NHS) estate is likely to be of particular interest from the perspective of 
reclaimed wood. 

Government expenditure on the NHS has risen from £49 billion in 1997 to £64.50 billion in 2003/2004 and is set to rise 
to £115 billion by 2008 (Hall, 2004). 20% of the NHS budget is building related and £15 billion is currently being 
invested in new buildings, half of which will be via the PPP route. 100 new hospitals are planned by 2010 and a similar 
rate of investment is expected in primary care buildings. This level of investment will affect or replace over half the 
current NHS building stock and represents the single largest investment in the sector building since the 19th Century. 
According to Hall (2004), the plan includes the replacement or new build of: 

• 20 diagnostic and treatment centres 

• 3000 general practice surgeries 

• 750 one-stop primary care centres 

• 100 acute hospitals 

• Tackling £3.1bn of back log maintenance  

The DTI Construction Statistics Annual 2002 provided a breakdown of PPP and PFI projects that had been signed-off 
(contract awarded) or planned, including their value. However, the DTI did not include all details or projects as there are 
a number that were still at the concept stage or not signed-off at the time of publication. Table 3 provides a general 
overview of known NHS projects in 2002 and their regional or national distribution (DTI, 2002).   
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Table 3: Known NHS projects in 2002 (DTI, 2002) 
 

Region Number of 
projects 

Gross capital 
value (£m) 

Range of project 
values (£m) 

Northern & Yorkshire 28 £1,107.0 £1 to £164 

Trent 22 £608.2 £1 to £286 

Eastern 13 £538.6 £3.8 to £158 

London 30 £2,622.9 £1 to £620 

South East 41 £1001.1 £1 to £175 

South West 18 £541.6 £2.7 to £104 

West Midlands 15 £1186.4 £2.2 to £291 

North West 13 £737.9 £2 to £211 

England 180 £8,343.7  

Scotland 38 £819.7 £0.7 to £180 

Wales 13 £100.3 £1 to £175 

Northern Ireland 24 £458.1 £0.2 to £90 

TOTAL UK 255 £9,721.8  

 

Although most of the new-build projects will use modern materials and construction designs, the Victorian style buildings 
that will be demolished to make way for new structures which will release a significant amount of reclaimable wood. A 
study of the Whipps Cross University Hospital in London, suggested that approximately 13% (2,100 tonnes) of 
demolition materials from that project were wood products (Hurley, 2002). Of this, 43% (900 tonnes) would be reusable 
wood products that were either structural (e.g. floor joists, rafters, floorboards) or non-structural (e.g. skirting boards).  

If 25% of the 255 new NHS structures to be built will replace existing structures, then a rough estimate for the amount 
of wood products that could arise from the demolition programme of NHS hospitals in UK until 2010 would be in the 
order of 60,000 tonnes. This is equivalent to approximately 2,100,000 m2 of floorboards by 2010. 

2.2.4 Construction wood waste flows 

Construction wood waste flows depend upon whether wood products are manufactured off site or on site (figure 6).  
Pre-fabricated products are potentially beneficial from an environmental perspective as the manufacturing process 
provides better opportunities for waste minimisation, reuse and recycling. Manufacturing wood wastes arisings are 
usually off-cuts and sawdust. Discussions undertaken with a range of construction companies suggest that off-cuts are 
typically sold to local householders for combustion or sent for recycling, possibly via a material recovery facility (MRF). 
Reuse is not widespread due to the small dimensions of the waste wood.  

For manufacturing on site, the routes taken vary depending on whether the wood waste generated is being segregated 
or not. Segregated waste will usually be collected by recyclers. Unsegregated wood waste is usually taken to a waste 
transfer station (WTS) where materials are likely to be bulked and sent for recovery or disposal.   
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Figure 6: Construction new build waste wood flows 
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2.2.5 Key players 
 
Amec 

AMEC plc is the UK’s largest construction contractor with an international turnover £4.7 billion in 2003 (Construction 
News, 2003). The company employs 45,000 people in over 40 countries. 

Balfour Beatty 

The third largest UK construction company had a turnover of £3.7 billion 2003 (Construction News, 2003). The company 
employed 28,500 employees in 24 countries.   

Bovis Lend Lease 

Bovis Lend Lease ranks among the world's leading project and construction management companies and has over 7,500 
employees in 93 offices worldwide. Founded in London in 1885, the company pioneered fee-based construction in Britain 
and has expanded into 19 European countries. Bovis Lend Lease is the second largest construction contractor in the UK 
with a turnover of £3,755 million 2002/2003 (Construction News, 2003). 

European COST Action E31 – Management of recovered timber 

COST Action E31 is a group of representatives nominated by each member state which was established in June 2003. 
The group aims to move the management of recovered timber towards a higher common technical, economic and 
environmental standard.   

Taylor Woodrow 

Taylor Woodrow is a FTSE Top 200 company and one of the UK's most profitable housing and development companies. 
The company had a turnover of £2,215 million in 2002/2003 (Construction News, 2003). 

The Institution of Civil Engineers   

The Institution of Civil Engineers seeks to advance the knowledge, practice and business of civil engineering, to promote 
the breadth and value of the civil engineer’s global contribution to sustainable, economic growth, and ethical standards, 
and to include in membership all those involved in the profession. The organisation funded the demolition protocol, a 
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resource efficiency model with key outputs of building auditing and planning for segregation and standards for the use of 
demolition recyclate in new buildings.  

Wimpey 

Wimpey is Britain’s largest house builder which completes over 14,500 homes each year. The organisation is the UK’s 
fourth largest construction company with a turnover of £2,600 million in 2003.  

2.3 Demolition 
2.3.1 Introduction 

The demolition industry has undergone a major transformation within the last 20 years.  Traditionally it has been an 
unregulated and labour intensive activity reliant upon low levels of skill and technology for the demolition of simply 
constructed buildings. The process is now largely mechanised due to: 

• Increased complexity in building design which would slow up manual dismantling 

• Increasing pressure from clients with regard to time and cost 

• Restrictions imposed by health and safety controls 

• Advances in plant design 

These changes have resulted in a significant reduction in the time allowed for the demolition process. In addition, 
contractors derive income from the contract fee which encourages demolishing as quickly and as safely as possible. The 
limited time availability on modern demolition contracts results in a lower likelihood of reclamation and reuse. However, 
there have been isolated cases where demolition firms have offered two tender fees, the difference being related to the 
amount of reclamation and recycling taking place.  

Photograph 2: Key wood demolition products from a pre-demolition audit of a school. 
 

 
 

There were over a thousand wooden tables and desks, over fifteen hundred wooden doors, over twelve hundred 
wooden chairs and stools and over a thousand good quality hard wood wooden double glazed windows that could be 

reused. 
 

Photograph courtesy of BRE 
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2.3.2 Definition 

This project has defined demolition as the removal of old buildings. The process is effectively the reverse of construction 
and as such demolition occurs from the inside out with the following stages: 

• Removal of hazardous materials such as asbestos 

• Soft strip: the removal of the soft furnishings (fixed or non-fixed) and non structural elements of the building. 
Examples include the removal of doors, stud walls, skirting boards, architraves and lighting. 

• Removal of the main frame  

• Removal of foundations 

Wood waste from demolition activities includes dimensional wood, windows and doors, architrave, skirting boards, 
decking, flooring, furniture and sheet material etc. 

2.3.3 Background to the sector 

The National Federation of Demolition Contractors membership currently stands at 162 companies 
which are considered to constitute 90% of the top professional companies involved in demolition (Button Demolition, 
2004). The sector is dominated by small operations and the largest companies specialising in demolition are many orders 
of magnitude smaller than the largest construction companies.  

2.3.4 Key players 

BioRegional Reclaimed 

A case study is provided in section 2.7.2 to illustrate the way in which this organisation has been reusing fire doors.  

Button Demolition Ltd 

The Button Group of companies was formed in 1954. Being a leading UK demolition contractor, the company reputation 
has been built on years of traditional demolition and dismantling skills integrated with the latest plant, equipment and 
modern demolition methods. This company is an avid promoter of innovation within the industry and a keen supporter of 
safer and more sustainable method of demolition and dismantling. 

DSM Demolition 

One of UK’s leading demolition contractors, DSM Demolition has an annual turnover of £15 million. The company 
employs about 120 employees and operates nationwide. This company is actively promoting the setting of reuse targets 
on governmental projects. 

European Demolition Association   

The EDA was founded in 1976. The President of this association is Howard Button of Button Demolition Ltd in UK. The 
objectives of this organisation are to:  

• Promote and protect the interests of the demolition industry in Europe.  

• Exchange information on techniques, working methods and training.  

• Harmonise health & safety legislation and other rules in Europe concerning the removal, deposit and recycling of 
demolition material 

• Maintain contacts with similar organisations in other parts of the world, e.g. Japan and USA  

• Set and promote European standards on demolition techniques and promote recycling of demolition debris  

Institute of Demolition Engineers   

The Institute of Demolition Engineers gathers and disseminates knowledge about good demolition practice. This 
organisation is important to the construction industry as it promotes the science of demolition engineering and the use 
of more efficient techniques in the industry to encourage safer and more sustainable methods of working.  

Minchinhampton Architectural Salvage Company 

This Gloucestershire based company plays a major part in the reclamation industry especially for reclaimed wood 
products. With a turnover approaching £2 million, the throughput of wood is about £4,000 - £6,000 per week. Roughly 
50%-60% of Minchinhampton’s clients are private persons. Many are in the self build industry and are willing to pay a 
premium for good quality wood. Steve Tomlin, the Director of the company, is actively pursuing reclamation and reuse 
issues politically.  

National Federation of Demolition Contractors   

In 1941 the National Federation of Demolition Contractors (NFDC) was formed to clear Britain's war torn cities. Today 
the NFDC represents the demolition and dismantling industry in UK. Their aims and objectives are to: 
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• Establish new and safe procedures for demolition and dismantling and associated works 

• Represent the industry with government and other authoritative bodies dealing with matters affecting the industry 

• Be recognised in all aspects as the official voice of the industry, highlighting its concern for the environment and 
paramount need to ensure safety for site personnel and the general public alike  

• Represent members interests in areas such as safety, training, codes of practice, guidance notes and in wage 
negotiations  

• Develop training methods and courses for all levels of personnel in conjunction with the Construction Industry 
Training Board and the National Demolition Training Group 

Salvo 

Salvo unofficially represents the reclamation industry in the UK and probably has the best source of information on 
reclamation companies. The organisation conducted the 1998 Big REc survey of the reclamation industry to establish the 
extent and future trends in supply and demand. Salvo operates a reclaimed materials and architectural salvage exchange 
on the internet www.salvomie.co.uk. The organisation’s website offers a directory tailored for those in search of antique, 
reclaimed, salvaged and green materials for gardens and homes. One can also search for upcoming demolitions.   

Task Group 39 

The International Council for Research and Innovation in Building and Construction (CIB) group TG39 Deconstruction 
has a goal to produce a comprehensive analysis of worldwide building dismantling and materials reuse programmes that 
address the key technical, economic, and policy issues needed to make dismantling and reuse of building materials a 
viable option to demolition and landfilling. The final report is due to be delivered summer of 2004 to provide an overview 
of dismantling in countries throughout the world.   

Timber Reclaimed 

This company manufactures flooring from reclaimed beams. A case study is provided in section 2.7.1. 

2.3.5 Demolition wood waste flows 

When a demolition contract is awarded after tendering for the project or through the status of preferred contractor, the 
knowledgeable contractor would already have a good idea of what products are worth salvaging. This decision process is 
based on the time allowed and the types and value of products available for reclamation. Discussions with eight 
demolition contractors show that there are two common routes of reclamation. The contractors either stock the 
reclaimed item themselves or the items are sold to dealers.  

Products are sold as soon as they are reclaimed with the main outlets being private buyers and builders. An employee at 
Artisan Oak, a reclamation company specialising in wood, claimed that reclaimed wood is so scarce and expensive from 
the UK that he sourced 80% of his wood from France where refurbishment of buildings are far more common than new 
builds. In his opinion, this practice seemed to contribute to a better supply of reclaimed wood products than that 
available from UK demolition sites.  

Wood waste which is not reclaimed will either be segregated for recycling or taken to a WTS in an unsegregated form, 
typically for disposal.  
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Figure 7: Demolition waste wood flows 
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2.4 Refurbishment 
2.4.1 Introduction 

Refurbishment involves elements of both demolition and construction. However, it is also an activity in its own right with 
a number of specialist contractors operating in the UK. These range in size from small shop fitters through to large and 
multi-skilled organisations which are also involved in construction and demolition projects.  

Although the environmental impact of refurbishment is less than that generated by wholesale demolition and 
construction projects, many buildings undergo a number of refurbishments during their lifetime. Consequently, the 
cumulative volume of wood waste generated through refurbishment during the lifetime of a building may be significant 
even though individual fit-outs may be relatively small.  

Photograph 3: Reclaimed floorboards 

 
Photograph courtesy of BRE 
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2.4.2 Definition 

Refurbishment has been defined as the removal and replacement of internal fixtures. The process is different from 
demolition as it does not involve the removal of the structure which underlies the fixtures. However, there are overlaps 
between refurbishment and both demolition and construction as the refurbishment process involves: 

• Removal of fixtures in a similar manner to the soft strip phase of demolition 

• Installation of new fixtures in a similar manner to the first and second fix stages of a construction project 

Refurbishment is conducted by a range of companies including shop fitters and multi-skilled construction and demolition 
contractors.  

2.2.3 Background to the sector 

Figure 8 illustrates the typical relationships between parties involved in a refurbishment project. The client will appoint a 
main contractor which may be a specialist refurbishment contractor such as a shop fitter or may be a more generalist 
construction company. In the case of the former, in-house labour is likely to be used to conduct the vast majority of the 
refurbishment tasks. Depending upon the size of the project and the size of the company, a general construction 
company may appoint specific sub-contractors for parts of the operation such as the dismantling of the existing fixtures 
and fittings.   

Figure 8: The relationships between parties involved in a typical refurbishment project 
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Organisations previously mentioned in the construction and demolition sections will often have involvement in 
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National Association of Shopfitters 

This trade association represents the interests of shopfitters. It provides practical advice and assistance and encourages 
the exchange of best practice examples between members. 

Shopfitting Industry Group Training Association 

The organisation has a remit to provide a comprehensive range of training services to match the needs of member 
companies. Courses on environmental considerations are being developed during 2004 reflecting the legislative pressure 
exerted upon the industry (SIGTA, 2004).  

Styles and Wood Ltd 

Styles and Wood Ltd is an example of a large management company which provides a range of shop fitting services such 
as design, planning, dismantling, fit-out and project tracking. The organisation provides services to high profile retailers 
such as Barclays, Boots, Debenhams and Marks & Spencers. Turnover was £123 million in 2002 (Styles and Wood, 
2004).  

The Institute of Shopfitting  

The organisation provides professional status for those engaged in shop fitting by recognising achievement in education, 
training and development as well as establishing and maintaining appropriate standards of competence.  

Withey Contracts 

Withey Contracts Ltd is one of the largest privately owned specialist contractors in the UK.  

2.2.5 Refurbishment wood waste flows 

Refurbishment wood waste during the early stages of a project is very similar to that generated during the soft strip 
stage of demolition projects. Items include windows, doors, architrave, skirting boards, decking, flooring, furniture, 
display counters and sheet material etc. However, as refurbishment involves little structural change, there will be little in 
the way of larger dimension wood such as trusses, rafters and joists. 

Wood wastes during the fit-out stage of a refurbishment project will be similar in nature to those generated during 
construction projects.  
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Figure 9: Refurbishment waste wood flows  
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2.5 End of life furniture 
2.5.1 Introduction 

The UK is the fourth largest European supplier of furniture with annual production worth £5 billion (CSIL, 2003). The 
balance of imports and exports adds a further £2.5 billion to the UK’s consumption of furniture. The domestic production 
is undertaken by around 7,700 furniture companies which employ 120,000. The vast majority of these companies are 
very small with less than 10 employees. There are a few large companies, the biggest 300 of which account for 45% of 
the employment.   

Photograph 4: An EOL furniture warehouse 

 
Photograph courtesy of Green Works 

 



 Wood Waste Reclamation and Reuse  25 
 

Definition 

With £7.5 billion worth of furniture being purchased in the UK each year, it is not surprising that a large amount of old 
product is displaced and discarded annually. At its simplest, the furniture life cycle may simply involve a customer buying 
an item such as a table, using it for ten years and then disposing of it to landfill via a civic amenity site. This table is a 
clear example of end of life (EOL) furniture when the owner discards it.  

However, the life cycle of furniture can be convoluted. A significant amount of product is passed informally from the first 
owner to a relative or friend. Some owners will donate their surplus items to a furniture reuse organisation or sell them 
to a second hand dealer. Others will make use of a bulky waste collection service from which the item may go for reuse 
or to a civic amenity site. Items which end up at the latter may be scavenged, recycled or sent to landfill. Better quality 
furniture may pass through such cycles a number of times over many decades.  

Therefore, end of cycle (EOC) furniture is often a more accurate term, as the item has reached the end of a particular 
cycle but not necessarily the end of its useful life. However, EOL is the term which is in common use and is normally 
interpreted in a loose manner to include EOC furniture. This project uses the term end of life furniture, which it has 
defined as “furniture which has come to the end of a particular cycle in its life.” 

Furniture itself is a term which is rarely defined within sectoral literature. This absence of a definition could be 
attributable to the assumption that everyone knows what furniture is. Alternatively, as Craig Bartlett (2003) noted, it 
could be due to the “variety in products that the sector produces as well as the diversity of raw materials employed to 
make those products. There are also a multitude of end markets and customer bases that are targeted – from the 
individual domestic abode through to the largest commercial and public sector organisations”.  

The following definition for furniture is offered by the Collins dictionary: “movable articles that equip a room” (McLeod 
(Ed), 1987). This description is somewhat limited, which might explain why manufacturers within the sector usually 
define themselves according to the markets which they serve.   

2.5.3 Background to the sector 

A number of sub-sectors are commonly identified in furniture. These are outlined below along with an estimate of their 
relative importance in 1998 (FIRA, 1999): 

• Contract: furniture for public areas such as airports, restaurants and stadia, which accounts for 29% of UK 
furniture 

• Domestic: furniture sold to the public mainly through retail outlets, e.g. sofas, chairs, tables and wardrobes.  
Domestic furniture accounts for 44% of UK production    

• Kitchen: kitchen carcasses and cabinets accounts for 14% of UK production   

• Office: desking, cabinets, chairs and partitions for office use accounts for 13% of UK production 

During 2001, UK production accounted for 10% of the total furniture production of Western Europe (European Union 
plus Norway and Switzerland) (UEA, 2003b). Due to the level of imports, the UK accounted for 13.5% of Western 
European furniture consumption (CSIL, 2003), a significant increase on the 9.6% recorded in 1996.   

The amount of furniture consumed each year in the UK is rising. Consumption can be defined as UK production plus 
imports minus exports. This amounted to £7.2 billion in 2001, up from £3.7 billion in 1995 as shown in figure 10 (CSIL, 
2003). This rapid growth may be attributable to a number of factors such as: 

• Trend for consumers to view furniture as a fashion item which is changed regularly for reasons of aesthetics   

• Move towards the manufacture of design led rather than durable furniture, which requires more regular 
replacement  

• Reduction in furniture prices due to the impact of manufacturers in emerging economies 

• Greater awareness of hygiene issues associated with old furniture following the impact of the Sleep Council’s 
campaign to encourage consumers to change their mattresses at least every ten years. 
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Figure 10: Consumption of furniture in the UK (£ million) 
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With regard to the actual composition of European furniture sales, table 4 shows a breakdown by product type which 
was developed by the UEA for 1998 (UEA, 2003a). Although these figures have a significant scope for error, they provide 
a useful guide as to the relative importance of different types of furniture. It should be noted that the weights relate to 
all types of material within the furniture rather than being wood specific.  

Table 4: Consumption of furniture in Europe during 1998   

 Value (Million 
Euro) 

Number of units 
(000) 

Average weight 
(Kg) 

Total volume 
(tonnes) 

Dining room furniture 
Tables 
Cabinets 

8,350  
13,000 
20,500 

 
30 
120 

 
390,000 

2,460,000 

Bedroom furniture 
Wooden wardrobes 
Chest of drawers 
Wooden beds 
Metal beds 
Bedside tables 

7,950  
21,000 
9,000 
5,600 
500 

3,000 

 
120 
60 
50 
30 
15 

 
2,520,000 
540,000 
280,000 
15,000 
60,000 

Kitchen furniture 11,120 5,500 400 2,200000 

Chairs 3,030 37,500 3 262,500 

Other furniture 24,290 No data No data No data 

Upholstered furniture 
Sofas 
Armchairs 

10,200  
12,000 
25,000 

 
80 
40 

 
960,000 

1,000,000 

Mattresses 3,200 28,750 20 674,750 

Office furniture 
Seats 
Cabinets 
Desks 
Partitions 

7,560  
19,500 
12,700 
10,500 
2,500 

 
15 
85 
30 
35 

 
195,000 

1,270,000 
420,000 
125,000 

Total 75,700    

Source: UEA (2003) A look at the furniture industry, UEA Brussels, http://www.ueanet.com/furniturewaste/frame4.htm 
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2.5.4 Key players 

An understanding of the furniture sector and its key players is essential when considering the issue of EOL furniture. 
These companies can be split down into organisations producing new furniture and those which reuse and recover the 
EOL items.  

No manufacturers of new furniture in the UK currently offer a take back service for EOL items. However, these 
companies have a significant potential to influence the viability of EOL recovery through the design of their product. 
Furthermore, some have a great deal of influence over their supply chain as they deliver direct to the end user, giving 
them the opportunity to offer take back arrangements when delivering the new product.  

There are a number of major manufacturers in the UK. These include2: 

• MFI: with a turnover of £1.29 billion during 2002, MFI is by far the largest UK furniture manufacturing company. 
It includes subsidiaries such as Hygena, Schreiber, Slumberest and Rest Assured. The company is estimated to 
supply around 30% of all kitchens, 24% bathroom furniture and 28% of all bedrooms purchased in the UK (CSIL, 
2003) from its 5 manufacturing sites in the UK.  

• DFS: producer of upholstered furniture in a variety of price ranges. The organisation had a turnover of £499 
million in 2003 

• Christie Tyler: the group had a furniture turnover of £400 million in 2001 and manufactures under a wide range 
of brand names including Arkana, Charnwood, Contour, Deeside, Lebus and Corinth. These concentrate upon 
upholstered product. 

• Silentnight: the group produces 1/3 of the UK output of beds and also manufactures assembled cabinets. It had 
a turnover of £277 million in 2003 and is proactive on environmental management issues 

• Magnet: kitchen, bathroom and bedroom furniture manufacturer with a turnover of around £150 million in 2000. 

• Herman Miller: the UK section of this American company has a turnover around £86 million. The parent 
company is proactive on environmental issues and Miller SQA is a major commercial player in remanufacturing in 
the USA.  

• Bullough Group: owns furniture companies Pentos, Project and Flexiform with a combined turnover of around 
£80 million  

The traditional furniture manufacturing centre of High Wycombe is no longer important, with the M62 corridor now being 
a key production area. This region has the benefit of good road connections to the panel mills which creates economies 
associated with the transport of raw materials and waste wood. However, furniture manufacturers are distributed around 
the country. For example, Herman Miller and the Airsprung Group are located in the West Country and much of the 
Christie Tyler Group is located in South Wales.   

A large number of organisations are involved in EOL furniture within the UK and some of the main industry bodies and 
scheme operators have been highlighted below. In general the schemes concentrate primarily upon the reuse of 
furniture with only a very minor degree of remanufacturing. Operations tend to be relatively small and they concentrate 
on local supply and demand. Consequently, furniture reuse schemes are spread across the country and around 500 are 
probably active in 2004.  

 
Community Recycling Network 

The Community Recycling Network (CRN) is the national umbrella organisation for community-based, not-for-profit and 
co-operative waste management groups which work in reduction, reuse and recycling. The organisation has 210 full 
members and 115 affiliates. 36 of these companies are involved in wood waste reuse. CRN helps its members by: 

• Co-ordinating networks for groups to share information and ideas  

• Organising events to bring people together including a wood waste seminar3 

• Offering advice for members to develop operations and infrastructure 

• Lobbying decision-makers  

• Providing advice, training, information and support 

Furniture Reuse Network 

Established in 1989, the Furniture Reuse Network (FRN) is the national co-ordinating body for 300 furniture and 
appliance reuse and recycling organisations in the UK that collect a wide range of household items to pass onto people 
                                                 
2 Turnover figures obtained from company accounts & CSIL (2003) 
3 CRN ran a wood waste recycling seminar on 23.09.03 details of which contained at: 
http://www.crn.org.uk/news/diary/otherevents.shtml#wood 
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in need. FRN members are spread across the country from Cornwall to the north of Scotland with a concentration 
around the major conurbations. Operations range in size from one man and a van through to schemes involving 50+ 
people. Details are provided below of two of the larger operations: SOFA Project and STRIDE. There is some overlap of 
membership between CRN and FRN.   

Around 1.26 million items of furniture were reused and passed onto low income families by FRN members in 2002. This 
resulted in the diversion of 53,000 tonnes of furniture from landfill as well as providing jobs for 5000 people. 160 of the 
organisations conduct refurbishment for reuse (Anderson, 2004), though there is very little activity which could be 
described as remanufacturing. FRN recognises that supply rather than demand is a serious barrier to the expansion EOL 
furniture reuse. If supply was adequate, the volume of material handled could be doubled or quadrupled in a short space 
of time (Anderson, 2004).  

Craig Anderson, Research Manager of FRN, produced a publication in 1999 entitled “Recycle, reuse, bury or burn? 
Towards a new agenda for bulky household waste management”. This provides the most comprehensive UK specific 
information on EOL furniture to date. The work was conducted within four unitary authorities around Bristol. It consisted 
of: 

• Public attitudinal survey: a questionnaire exploring household waste issues 

• Civic amenity site survey: audits were conducted for 2-3 days at 9 civic amenity sites (CAS) in the Avon area to 
record the type, amount and condition of waste 

• Special collection survey:  audits were conducted of the type, amount and condition of waste generated through 
bulky waste collection over a period of 8 days 

• Furniture recycling project survey: recycling organisations were asked to keep detailed records of the reason for 
the rejection of domestic furniture and on the material later rejected during the remanufacturing process.  

The furniture stream was divided into domestic furniture (e.g. tables, chairs, kitchen cabinets and bedroom furniture) 
and upholstered furniture (e.g. sofas and mattresses). The findings of the FRN research are discussed later in this 
report. 

FRN has produced a good practice guide called “Loading up” to help set up and run a community-based furniture reuse 
organisation. This guide includes information such as accounting systems and health and safety at work. FRN also has a 
“National Standards System” publication which must be adopted by all members to guarantee a level of service in core 
functions.    

In addition to furniture, FRN collects waste electrical equipment for reuse. This aspect of its operations could be given a 
significant boost in 2004 due to the introduction of requirements from the European Waste Electronic and Electrical 
Equipment Directive (WEEE). The expansion of capacity and facilities required to cope with WEEE could result in a 
significant expansion of the EOL furniture activity.  

Green Works 

This organisation is involved in the reuse of office desking. Fuller details are provided in the case study section 2.7.3. 

Local authorities 

Around 350 local authorities are involved in waste management as Waste Disposal Authorities (County or Unitary 
Authorities) which operate civic amenity sites and Waste Collection Authorities (District or Unitary Authorities) which are 
responsible for household and bulky waste collection.  

There are wide variations in the degree of activity among local authorities with regard to EOL furniture. The most 
proactive Waste Disposal Authorities have civic amenity sites with areas for the segregation and reuse of EOL furniture. 
Some Waste Collection Authorities have bulky waste collection services which are sub-contracted to furniture reuse 
charities to enable the charity to reuse suitable items of furniture. Other authorities refer telephone callers to their local 
furniture reuse charity if they have suitable items or they provide collection services which segregate reusable furniture 
for such schemes.  

Second hand markets 

A variety of second hand markets exist for furniture within the UK. Without exception, these outlets have not been 
quantified and their importance is difficult to gauge due to their informal and ad hoc nature. Furthermore, the 
commercial second hand operations are not represented by a central co-ordinating body or trade organisation.  

Furniture specific auctions are used by manufacturers to offload surplus stock and seconds. Auction houses also sell 
volumes of used office furniture especially in relation to company closures with their associated asset disposals. In 
addition, the past five years has seen a growth in the volume of furniture being sold through on-line auctions such as 
eBay and eBid. Furniture transactions on such sites are dominated by domestic items being sold by one householder to 
another.  
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Virtually all towns and cities in the UK have a variety of second hand furniture outlets. These are particularly 
concentrated in areas which are relatively poor and/or have high populations of those with lower disposable incomes 
such as students. Furniture is also regularly sold through adverts in local papers and newsagents.   

Discussions with OFFMA (2004) suggest that one of the few large second hand furniture dealers was Business Seating 
and Desking which had a turnover of around £4.5 million at its peak. However, this organisation went out of business in 
2002/2003. 

SOFA Project 

This furniture reuse organisation supplies disadvantaged groups in the Bath and Bristol area. Fuller details are provided 
in case study 2.7.4.   

STRIDE 

This Leicester based furniture reuse centre has a turnover of £400,000 p.a. The organisation is unusual due to the scope 
of its activities, as it collects a variety of EOL furniture streams: 

• Office: 2 tonnes per week 

• Flat pack returns: 3-4 tonnes per week 

• Upholstery ex catalogue: 1 tonne per week 

• Donated domestic: 2 tonnes per week 

In addition, the company manufactures a range of new furniture called Alchemy from the flat pack returns. A separate 
arm called Stoneworks has been making garden furniture from reclaimed wood, e.g. benches from sleepers. 

STRIDE recognises the benefits of concentrating upon ex-catalogue and returned items. Such products have been 
produced by manufacturers on the basis of market research. Consequently, they are much more likely to be to meet the 
aspirations of modern customers than an item which is 15 years old.   

2.5.5 EOL furniture wood waste flows 

As mentioned previously, EOL furniture wood waste flows can be convoluted. Whilst some items will have a simple flow 
from the manufacturer to the user and onto disposal, a significant amount of furniture is passed informally from the first 
owner to a relative or friend. Some owners donate their surplus items to a furniture reuse organisation or sell them to a 
second hand dealer. Others will make use of their bulky waste collection service from which the item may go for reuse or 
to a civic amenity site. Items which end up at the latter may be salvaged, recycled or sent to landfill.  

This process is represented in figure 11. This begins with the manufacture of the new product which passes to the 
customer. An amount of furniture may be returned to the manufacturer. Work by FIET (2001) shows that returns may 
account for up to 19% of goods out for manufacturers dealing with retailers offering a 14 day money back guarantee. 
However, 1.94% is the industry average. Returns and damaged goods may be sold at auction, offloaded to charitable 
organisations or sent for disposal.  

The item might be retained by the customer for 3 to 50 years depending upon the nature of the furniture, with 10 to 15 
years being a typical retention time.  

 Five main outlets have been identified for furniture at the end of its first useful life with the customer: 

• Second hand dealer: sold or given to a dealer for resale and reuse 

• Charitable organisation: donated for resale and reuse 

• Civic amenity site or bulky waste collection: furniture may be sold directly from a CAS, passed to charitable 
organisations for reuse, chipped for recycling with miscellaneous wood or landfilled 

• Family and friends: informal reuse 

• Take back by manufacturer of replacement furniture: this activity is currently limited in the UK and normally leads 
to disposal or recycling.     

If the furniture passes to a second hand dealer, charitable organisation or to a lesser extent friends and family, it is likely 
that the item will be reused by another customer. This loop could occur several times with a piece of good quality 
furniture made of solid wood. Finally, the item will drop out of the EOL furniture loop when it is sent for recycling or 
disposed of to landfill or incineration.    
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Figure 11: EOL furniture wood waste flows 
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2.6 Packaging wood  
2.6.1 Introduction 

Wooden packaging includes a variety of products such as pallets, pallet collars, crates, boxes and barrels. TIMCON 
(2001) estimated that the UK packaging trade consumed 2.5 million m3 of wood or 1.26 million tonnes of wood in 1999. 
Pallets represented the bulk of this volume as they accounted for 62% by value, with cases and crates accounting for 
26%. 

2.6.2 Definition 

The Producer Responsibility Obligations (Packaging Waste) Regulations 1997 define packaging as material which is used 
“for the containment, protection, handling, delivery and presentation of goods from raw materials to processed goods, 
from the producer to the user or the consumer.”  

The vast majority of wooden material used for packaging is softwood. Other types of wood based material are used for 
packaging, but they are much less significant. For example, board based cover sheets are used in the supply of board 
material and hardwood pallets may occasionally be imported from abroad.  

Photograph 5: Pallets awaiting sorting and reuse 

 
Photograph courtesy of Alistair Bromhead 

 
2.6.3 Background to the sector 

In 1996 there were estimated to be around 215 companies involved in the UK pallet industry. Of these, 161 had a 
turnover <£2 million, 30 ranged from £2 to £5 million and 24 were over £5 million (TIMCON, 2001). Discussions with the 
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National Association of Pallet Distributors (NAPD, 2004) suggest that since the introduction of the 1997 packaging 
regulations, there has been a change in the nature of business. Companies which previously specialised in the reuse and 
repair of pallets have moved into the manufacture of new pallets due to the dwindling number of pallets suitable for 
reuse and repair.  

TIMCON (2001) estimates that around 147 million reusable pallets are in circulation in the UK. Reusable pallets form 
about 75% of the market and they have an average life of around 3.5 years making about 10 trips each year. Figures 
provided by NAPD (2004) suggest that since wooden packaging incurred physical (rather than just reporting) obligations 
in 2000, there has been a move towards lighter weight and less reusable pallets. The organisation believes that the 
average number of trips made by a pallet during its lifespan has reduced to just 6-7.  

Table 5 shows the estimates made by TIMCON (2001) regarding the scale of activities within wooden packaging during 
1999. Discussions with the organisation (2004a and 2004b) suggest that the figures for new and rented packaging are 
based upon relatively good data. However, the organisation advises that caution is required when using such figures 
especially those for refurbishment and recycling which are based on general opinion.   

 

Table5: Wooden packaging: the scale of UK activities in 1999 

Sector Value (£000) Tonnage (Kt) 

New packaging £431,386 1,257 

Pallet rental £177,077  

Refurbishment £50,000 to £70,000 800 

Recycling £8,800 400 

Source: TIMCON (2001) Wood and the packaging regulations: a report for 
the ACP task force and DEFRA.  

The new packaging sub-sector can be broken down further into a number of product types, with pallets being the 
dominant category as shown in table 6.  

Table 6: New wooden packaging: the scale of UK activities in 1999 

Packaging type Value (£000) Tonnage (Kt) 

Flat pallets and pallet collars £277,368 875 

Box pallets and load boards £14,396 14 

Cases, boxes and crates £118,622 335 

Cable drums of wood £24,284 50 

Casks and barrels  * * 

Total £434,668** 1,273 

*Figures not included by TIMCON as the report was focussing upon the 1997 packaging regulations and 
it was believed that this category was excluded from the packaging waste regulations 

** Difference of £3,282,000 between table 5 and 6 accounted for by adjustment for imports and 
exports 

Source: TIMCON (2001) Wood and the packaging regulations: a report for the ACP task force and 
DEFRA. 

The packaging rental market is dominated by CHEP, with their distinctive blue pallets. The organisation operates in 38 
countries and manages the daily movements of over 200 million pallets and containers (CHEP, 2004). The scheme has 
over 90% of the UK pallet rental market with a turnover of £177 million in 1999.  
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Packaging repair and refurbishment is dominated by small, unincorporated businesses which provide a cost effective 
local solution. A new 1200 x 800 mm pallet typically costs around £5.50 to £6.00, which means that only organisations 
with low overheads can profitably conduct pallet repair. Such repair is only worth considering on well made pallets 
designed for multiple trips. Discussions with Palletlink and NAPD suggest that since 2000, there has been a move 
towards lighter weight, less durable pallets. These are being specified by users in the absence of sufficient quantities of 
reused pallets, as a lighter weight new pallet incurs a lower recovery and recycling obligation.  

The movement towards lighter pallets has resulted in reduced scope for repair. It is the view of some businesses that 
this problem has been exacerbated by the ‘incentivisation’ of recycling rather than reuse by the 1997 packaging 
regulations. Pallets which are recycled, typically by being chipped and processed for chipboard manufacture, qualify for 
the generation of packaging recovery notes (PRNs). Between 2000 and 2003, the general recovery PRNs applicable to 
wood waste had a market value of £15 to £25 per tonne. Such revenues have not been applicable to pallets which have 
been reused and hence the encouragement of recycling at the expense of reuse. However, it should be noted that these 
revenues have since fallen to less than £5 per tonne in early 2004. 

The importance of wooden packaging recycling is a contentious area. A figure of 170,000 tonnes of packaging wood 
waste recycling was suggested for 1998 prior to the introduction of wood to the packaging regime (DETR, 2000). The 
realisation of the costs that recovery obligations would incur in 2000, might have accounted for the reduction in the 
reported wood packaging recorded in 1999 (94,000 tonnes) as shown in table 7. There was then a three fold increase in 
2000 and a near doubling in 2001. The latter two figures were generated by the recyclers rather than the obligated 
users.  

Suggestions that PRNs were being generated in respect of process wood (e.g. off-cuts from joinery and furniture 
manufacturing) as well as packaging waste wood led to a review of the situation by the Department for Environment, 
Food and Rural Affairs (DEFRA). The resulting report concluded that PRNs had been issued inappropriately in respect of 
76,400 tonnes of wood packaging in 2002 (DEFRA, 2002). Consequently, the amount of wood packaging officially 
recycled in 2002 was 767,230 tonnes and the packaging regulations have undoubtedly had a beneficial impact in as 
much as they have encouraged the recycling of a large amount of material which would previously have been burned or 
sent to landfill.   

Table 7: Packaging recovery and recycling tonnages for the UK, 1999-2002 

 1999 2000 2001 2002 

Paper 1,820,732 1,880,414 2,030,944 2,209,000 

Glass 582,577 715,037 766,335 747,415 

Aluminium 15,402 16,299 29,030 31,279 

Steel 225,216 238,668 278,079 290,462 

Plastic 198,461 204,430 269,962 330,608 

Wood 94,000 296,437 573,951 767,230 

Total recycling 3,084,296 3,351,285 3,948,301 4,375,994 

Energy from 
waste 

496,269 500,047 513,939 584,340 

Total recovery 3,580,565 3,851,332 4,462,240 4,960,334 

in waste stream 9,189,981 9,179,981 9,313,900 9,916,696 

Recovery %  38.9% 41.90% 47.9% 50.02% 

Recycling% 33.5% 36.50% 42% 44.13% 

Source: DEFRA (2003) Consultation paper on changes to the packaging regulations 
http://www.defra.gov.uk/corporate/consult/packaging-reg/index.htm 
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To put the scale of UK pallet manufacturing and reuse into context, figure 12 shows the numbers of pallets 
manufactured and repaired within Europe between 1996 and 2002 (EPAL, 2004).  

Figure 12: Estimated number of pallets manufactured and repaired in Europe (millions) 
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2.6.4 Key players  

As mentioned, in 1996 there were estimated to be around 215 companies involved in the UK pallet industry. Of these, 
161 had a turnover <£2 million, 30 ranged from £2 to £5 million and 24 were over £5 million (TIMCON, 2001). The 
larger companies are typically involved in pallet manufacture, reuse and repair with one or more manufacturing sites and 
a number of regional depots. Examples include Crofton Pallets, Hambrook Pallets, James Industrial Ltd, Pallets4U, P H 
Pallets, Whirlowdale and Unit Pallets. All carry tens of thousands of pallets in stock and are able to manufacture standard 
and bespoke products.  

2.6.5 Packaging wood waste flows 

The packaging wood waste flow diagram (figure 13) is relatively simple. New packaging passes from the manufacturer 
to the customer. If the packaging has been designed for multiple trips, it will typically be passed on for reuse either with 
goods which are being supplied onwards or by sending the packaging to a specialist reuse organisation. After flowing 
through the customer / packaging reuse and repair cycle a number of times, with averages ranging from 7 to 35, the 
item will reach the end of its useful life. If the packaging was only designed for a single trip it will reach the end of its 
useful life after being discarded by the first customer.   
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Around half of the UK’s EOL wooden packaging is believed to be recycled through chipping – mainly for board material 
manufacture. Some will be disposed of at landfill or through incineration, especially where single packaging items such 
as pallets have ended up at dispersed locations.      

Figure 13: Wooden packaging waste flows
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2.7 Case studies 

The following section provides four illustrations of the types of activity undertaken by those involved in wood waste 
reclamation and reuse: 

• Timber Reclaimed: conversion of old joists into flooring 

• BioRegional Reclaimed: reclaimed fire doors  

• Green Works: reused office furniture 

• SOFA Project: reused domestic furniture 

 
2.7.1 Timber Reclaimed - reclaiming wood for flooring and joinery 

Timber Reclaimed was established in 1997 to supply reclaimed wood flooring and joinery. The company purchases 
reclaimed beams which are converted into floorboards and joinery products such as skirting boards, staircases and 
doors.  

Dimensional beams are generally purchased from demolition contractors or timber trade dealers. The reclaimed flooring 
industry in the UK appears to have been kick-started following widespread demolition of industrial buildings in the North 
of England and the dismantling of docks - the wood from which was literally given away. Demolition contractors were 
grateful of the outlet because it solved the problem of disposal. 

The most common forms of reclaimed wood purchased by Timber Reclaimed are pitch pine, Douglas fir, yellow pine and 
very occasionally oak (the most expensive). The majority of material is in the form of beams, but occasionally there is a 
need to purchase rough-sawn planks (generally 9 inch by 3 inch floor joists). The company prefers larger dimension 
wood above 12 inches by 12 inches as such material requires less labour for conversion. However, larger beams are 
becoming less available.  

Beams are mostly salvaged from sites which are not demolished entirely by mechanical means. The larger the 
contractor, the more likely the operation will be entirely mechanised and the less likely there will be salvaged wood 
available for the reclamation industry. Therefore, it is very important to develop relationships with contractors with the 
correct profile. The amount of suitable raw material has also decreased since the introduction of European legislation 
which reduces the reuse of wood which has been treated with creosote except in very limited applications. 

Timber Reclaimed pay an average of £6 per cubic foot for pitch pine, up to £8.50 cubic foot for de-nailed beams and 
£13-17 per square yard for rough-sawn boards. 

The process involves a number of stages: 

• De-nailing: an average beam (e.g. 3 metres long) takes about 45 minutes to de-nail by hand. Since the number 
of nails will be approximately the same for a beam 3 inches thick as for a 12 inch by 12 inch beam, it is obviously 
much more cost effective to acquire thicker beams. The larger beams are extremely heavy and it is helpful to 
have some form of front loader or tractor for moving beams and packs of finished product around the site. 

• Rough-sawing:  unless a good metal detector is used to ensure the wood has been properly de-nailed, there is 
always the danger that a saw blade will break if it hits a nail.  When the beams are cut open there is also the 
danger that the wood will be rotten inside or cracks will appear which will make the wood unsuitable for further 
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processing. A band saw is required for rough sawing. A third party sawmill would charge £2 - £4 per cubic foot for 
rough-sawing. 

• Kilning wood: it is uncommon to sell kiln dried wood as most operators do not want to commit to the capital 
cost of a kiln (£3,000 - £10,000). Timber Reclaimed believe that the comparatively small capital outlay is more 
than compensated for by being able to guarantee minimal shrinkage and customers accept that it is worth paying 
a premium for such an assurance. Once kilned the wood is kept in a regulated environment to prevent the 
moisture content increasing. The third party cost for kilning ranges from £1 - £5 per square yard for floorboards. 

• Planing: a small number of boards will become warped or will split during the kilning process and these are 
generally discarded. The balance is cut into floorboards or into joinery pieces for doors, staircases etc. Third party 
planing costs start at about 50p per linear metre. In order to plane a significant run of floorboards, a machinist 
will need a moulder which costs approximately £10,000 - £15,000 for a second-hand industrial model. To use 
such a machine requires a minimum of two people. 

The finished reclaimed product is not a cheaper alternative to new woods though it compares favourably to higher 
quality hardwood flooring. There is a healthy demand from a number of different groups for reclaimed wood for flooring 
and joinery: 

• Self build market: defined as those who do not buy an existing house or one that is part of a new build 
development. It is now estimated that 30% of all new build detached houses in the UK are self build, often 
because the individuals concerned want a house designed specifically for their needs (Orme, 2004). 
Consequently, many will be willing to pay a premium for a reclaimed product which has a greater degree of 
interest in its texture and colour compared to a new alternative.  

• Designer and architect market: this group often wants something different and are prepared to pay 
accordingly. One problem Timber Reclaimed find is that the appointed builder often prefers laminate or standard 
floorboards and tries to dissuade their clients from using reclaimed material. This is particularly the case where 
under-floor heating is to be installed. 

• Owners of period properties: reclaimed wood and joinery is often required to replace previous ‘improvements’ 
that have removed the original features. Whilst it is possible to get new Douglas fir which has the characteristics 
of the old wood, the quality of the new pitch pine commonly imported into this country is poor compared to the 
original wood. Again, these customers appreciate that they are buying a premium product and expect to pay a 
premium price. 

• Professional joinery market: the professional joinery market requires reclaimed wood for kitchens, furniture, 
doors, and staircases. As stated above, the demand is usually for wood which create a greater amount of waste 
than is the case for floorboards but the product is sufficiently high value that this is a cost which joiners seem 
able to pass onto their clients. 

A number of advertising routes are pursued. In order to reach the self build market Timber Reclaimed advertise 
extensively in two monthly magazines in which a colour quarter page advertisement costs £200-£250. The company has 
learnt that although many begin their project determined to have the very best finish, the cost of the basic build is often 
underestimated and cost cutting will often be a priority by the time the flooring is purchased.  

Timber Reclaimed have occasionally advertised in regional Scottish magazines and although Scotland is a strong market, 
it appears that customers are sourced through word of mouth or the website. The website has undoubtedly been the 
best advertising medium for Timber Reclaimed. Connecting to online customers is a great advantage - there is an 
immediate written record of the order, it is quick and phone bills are reduced. The scale of the response to the website 
has also resulted in Timber Reclaimed not needing to reprint their promotional brochure which again saves cost and 
effort. The website has enabled Timber Reclaimed to post special offers which would not be feasible in a print format. 

Distribution is a significant cost which is passed on to customers at cost and as a discrete item except in the case of 
large orders. Distribution costs can render the product uncompetitive on smaller orders in locations that are not on 
popular haulage routes. The size of the business means that Timber Reclaimed must rely on third party haulage 
companies. The cheaper carriers, such as UPS and TNT, have length and weight restrictions which make them only 
suitable for smaller joinery loads. It is possible to use a pallet network but again the cost is significant. The ability to 
reach a national (and international) audience through the website is in some cases frustrated by the economics of 
transport over long distances and it is possible that in future Timber Reclaimed may limit their activities to serving 
customers in a defined geographical area. 

Table 8 provides a rough breakdown of associated costs. Savings can be made by the conduct of the processes in house. 
A major influence on the economics of the process is the wastage rate on the raw material. The following example 
assumes that reclaimed pitch pine is used throughout and that a cubic foot of reclaimed wood will produce 0.66 of a 
square yard of flooring – this allows for wastage of 0.55 of a square yard. 
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Table 8: Example costs of converting reclaimed wood to flooring 

Raw material - 5,000 cubic ft @ £6 per cubic ft (includes 
transport to site) 

£30,000 

De-nailing - 1275 man hours at £7 per hour £8,750 

Rough-sawing - £3 per cubic ft £15,000 

Kilning - £1.50 per cubic ft £7,500 

Planing - Assume that there is 2750 m2 and an average  
face width of a floorboard is 125mm and  a cost for 
planing a linear metre is 75p 

£16,500 

Advertising £1,500 

TOTAL £79,250 

 
2.7.2  BioRegional Reclaimed - reclaimed fire doors 

BioRegional Reclaimed are a supply company and agent for reclaimed building materials. They are one of the trading 
subsidiaries of the environmental charity, BioRegional Development Group, which initiated the BedZED eco-housing 
scheme in South London. The BedZED team managed to source 15% of its materials from reclaimed and recycled 
sources. Individuals from that team have since launched the company BioRegional Reclaimed and are now starting to 
supply a wide range of reclaimed materials to builders and contractors, including reclaimed solid wood panel doors. They 
work both as a broker between clients and existing reclamation yards and they are also building up stock to enable 
direct supply. During 2004 and 2005, funding and investment is being sought to take on storage premises and a sales 
area. 

The BedZED project required some 476 internal doors and BioRegional set out to pilot the sourcing of 150 doors from 
the reclamation and salvage industry during 2002. No single company could meet such a large order, so BioRegional set 
up a tailor made supply chain that still forms the basis of reclaimed door supply for the new company BioRegional 
Reclaimed. 

Photograph 6: doors stripped to be reused for the BedZED project 

 
Photograph courtesy of Nicole Lazarus, BioRegional Reclaimed 

 

Eight reclamation yards around London, Surrey and Sussex were identified through the SALVO information network. 
Walk in prices ranged from £20 - £50/door, depending on style and quality. For the BedZED project, bulk prices of £10 - 
£20/door were agreed and BioRegional staff spent a few hours with yard staff, picking through the doors at each site, 
selecting those of correct size, style and quality. A batch of doors was bought and then specifications were left with the 
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yard staff to send further batches when stocks had been replenished. This hand-over of specifications eliminated the 
need for further BioRegional visits for doors of the same specification. 

The doors were sent to a stripping yard local to BedZED at a cost of £10 per door. The stripping yard provided an 
element of quality control and returned sub-standard doors to the reclamation yard. Stripped doors usually required 
joinery attention including trimming, filling, lipping and any remedial works. Excluding ironmongery, the cost of this work 
averaged £45 per door.   

On the BedZED project, doors were received at about 20/week at an average cost of £67 each (excl. ironmongery). A 
number of sub-standard doors got through the system and had to be rejected. On one particularly bad delivery, there 
was a 50% rejection rate. This led to abortive costs to the client. With lessons learnt, BioRegional now invest more time 
in quality control and fewer such losses occur.  

Other factors which influenced the success of the project included: 

• Door sizes: a choice must be made between fitting the door frames to the doors or vice versa. Door frame kits in 
standard sizes are the preferred option of volume joiners and they cost around £150 supplied and fitted. 
Reclaimed doors are not standard sizes as they have often been trimmed or were made to imperial 
measurements. They can be trimmed to fit but side trimming must be limited to 15 mm otherwise the joints are 
at risk. Trimming the bottom is less of a problem. Narrow doors can be lipped to bring them up to the required 
width but lips of over 30mm are unsightly. These trimming and lipping limits set the tolerances and size range 
that can be accepted for a given door frame size. 

• Disabled access: where a new build development requires disabled access, doorways need to be 800mm wide. 
Most reclaimed doors were made at a time before disabled access was considered so wider doors are much less 
common. Old external front doors are usually wide enough but they tend to be 50mm thick and heavy. They are 
beautiful doors but they are more collectable and so are scarcer and tend to cost £40 each rather than £15.  

• Style: there are many combinations of panelled doors from different eras. In sourcing large numbers of doors, it 
is possible to match up similar styles within each dwelling but there is likely to be some variation. Clients and 
home buyers need to see this as an interesting feature of the home rather than an imperfection. 

• Colour: reclaimed doors are often bought in their painted state but checks have been made for dark staining 
before buying the door. Different wood species of varying colours were used in different historical eras. With 
experience, the style of a door can suggest its era and therefore hopefully its species and colour. 

• Ironmongery: it is often possible to use an existing latch system and install a new handle. Unfortunately, this 
does not usually translate into a cost saving because handles and latch assemblies are ordered together. 

• Acrylic paint: modern doors are commonly painted with acrylic paint which does not come off in the caustic 
soda stripping process. BioRegional Reclaimed have learnt to avoid selecting these. 

Reclaimed doors can never compete with mass produced new doors on cost alone. However, they offer good value and 
marketability in terms of quality, durability and aesthetic appeal. In order for reclaimed doors to be used in large 
quantities by house builders and in refurbishment, the doors need to be available in bulk from one supplier. BioRegional 
currently supply a trickle of doors to individuals and small refurbishment jobs. However, the long term objective is to 
obtain premises and step change up to trading several hundred doors a year. BioRegional will have a stock of perhaps 
100 doors on display and these will have been stripped and sanded, with ironmongery and door frame kits also on sale. 
Under these circumstances, large orders will be met and economies of scale will become significant. 

Rather than buying from reclamation yards, doors can be bought from demolition contractors direct. A recent success 
story of this type is the Merci refurbishment in Manchester. Using the SALVO information network, Merci managed to 
source 40 reclaimed doors that met half hour fire door specifications for £7.50 each.  

The most significant barriers to the widespread use of reclaimed doors are: 

• Fire regulations and local building control practices may not allow reclaimed doors. Guidelines are needed on 
meeting fire safety requirements with reclaimed doors 

• Handling and distribution costs are high relative to value of the product 

Reclaimed doors present a real opportunity for the following reasons: 

• Despite the cheaper competition from imported doors, there is a sufficient market share interested in paying 
slightly more for a higher quality product 

• For energy and resource efficiency, reclamation of doors is far preferable to recycling. It also boosts local 
industries   
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With larger throughput of doors and systemised sanding and joinery, there is potential to reduce the joinery costs from 
£45/door down to around £20/door. 

2.7.3 Green Works 

This organisation is unusual as it is primarily an environmental concern which also brings social benefits through the 
collection, reuse, remanufacturing and recycling of used office furniture in London. The organisation classes itself as a 
logistics operation which acts as a broker to smooth out the supply and demand for the product.  

On the supply side, the company deals with large City organisations such as HSBC, Unilever, Diageo and Clifford Chance, 
which are willing and able to fund the collection of their redundant office equipment due to their commitment to 
corporate social responsibility. These clients may be removing several thousand workstations in a very short space of 
time. On the demand side, the market for such product is typically in much smaller multiples over a longer period.  

Green Works levies a processing charge equivalent to landfill plus a small amount to cover storage, handling and 
cleaning. There is also a collection charge based on the labour, time and transport required to collect. After returning to 
one of the company’s warehouses, items are inspected and cleaned. Components may be swapped and there may be a 
small element of remanufacturing – an area in which the company is looking to expand. 

The end product is targeted at groups who would typically not be able to afford new furniture e.g. charities, community 
groups, schools, hospitals and small start up enterprises. Items are sold as cheaply as possible. For example, office 
chairs typically range from £5 to £35 with desks often around £25 to £50.   

Green Works has expanded rapidly since it was established in 1999. Turnover was £500,000 in 2003 but is set to 
multiply with the establishment of franchises in Leicester, Durham and Portsmouth. The London operation processed 
3,200 tonnes of furniture in 2003, of which 70% (2240 tonnes) was board material. This equated to around 20,000 
workstations, each of which typically consists of an average of 5 items of furniture such as a desk, pedestal, chair, 
storage unit and another shared item such as a partition. 

Photograph 7: A batch of desking panels being sorted at a Green Works warehouse 

 
Photograph courtesy of Green Works 

 

The largest consignment of office equipment handled thus far by Green Works was generated by HSBC. More than 7,000 
desks, chairs and pedestals were collected over a period of six months during the move of HSBC from 17 offices across 
London to its Canary Wharf headquarters. The total weight of the collection was around 3,000 tonnes and the material 
would have filled a hole the size of 178 double-decker buses (SEC, 2003).  

The achievements of the organisation have been recognised through a number of awards. These include the ‘Community 
Initiative of the Year’ award from Business Link for London and ‘The Best Waste Minimisation Project’ at The National 
Recycling Awards.  The initiative was selected as one of the top five social enterprises in the UK at ‘Enterprising 
Solutions: National Social Enterprise Award,’ Department of Trade & Industry.  

2.7.4 SOFA Project 

This company collects unwanted furniture in Bath, Bristol and the surrounding areas and sells it from its two premises. 
Turnover is around £800,000 p.a. and the operation has 25 employees and around 25 volunteers, apprentices and 
trainees. Each year the operation processes 40,000 items, the majority of which is furniture.  

As with most FRN members, the organisation relies upon donations from the public. In addition, there are links with four 
of the local authorities and a relationship has been established with a local bed manufacturer from which it receives a 
regular supply of seconds. These are typically mattresses and divans which have been slightly damaged in transport, 
e.g. a dirty corner on a mattress due to a rip in the packaging. The manufacturer could not sell such items and would 
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typically dispose of them in a skip. This disposal charge is avoided by donating to the SOFA Project and there is no 
displacement of the manufacturers’ product from the market place as SOFA customers could not afford a new bed.  

The SOFA Project collects furniture free of charge, but will only take items which are suitable for resale. 20-30% of 
upholstered items are rejected due to a lack of evidence of compliance with the Furniture and Furnishings (Fire) (Safety) 
Regulations 1988. Other items are rejected if they are not repairable or are likely to fall apart during collection, e.g. 
poorly made flat pack items.  

SOFA has a workshop which undertakes remanufacturing, but the majority of items are simply reused. Indeed, when the 
collection vehicles return each afternoon there is normally a group of potential customers vying to reserve items as they 
come through the door. Furniture is typically sold within 1-3 days which means that customers must return to the store 
on a regular basis, often daily, to identify a suitable piece of furniture.  

Photograph 8: The retail outlet of the SOFA Project 

 
Photograph courtesy of Alistair Bromhead 

 
Marketing is targeted at groups who could not afford new furniture e.g. people on low income, state benefits, reliant 
upon a pension, claiming income support or students. These groups have a lack of mobility and the vast majority walk to 
the shop. Consequently, 2/3 of sales are delivered within 2 miles of the shop.     

A major barrier for the growth of the operation is the lack of sufficient warehousing space. Consequently, potentially 
reusable items must sometimes be rejected and the company cannot enter new markets such as that of office furniture. 
SOFA Project is currently looking at the potential for a central warehouse and regional outlets to overcome the issue of 
storage and local supply.  
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3 The scale of reclamation and reuse 
 activity in the UK 

3.1 Introduction 
The consumption of wood products in the UK is estimated at 45.3 million m3 in 2002 (Forestry Commission, 2003). 
Around half of this volume is consumed as wood and board material, while half is accounted for by paper and 
paperboard applications (Magin, 2001).  

The wood and board material passes through a complex supply chain. Processing of both types of material leads to a 
proportion of the wood becoming a residue and this is likely to be reused and recycled if it is created near the start of 
the supply chain. The bulk of wood and board material becomes embedded within products in the UK. When the product 
reaches the end of its first useful life, the material becomes available for reclamation and reuse.  

The level of knowledge on the scale of current and potential activities varies greatly between the wood waste 
reclamation and reuse sectors. Consequently, an exercise was undertaken to review past work in order to identify 
knowledge gaps and areas with divergent estimates. Discussions were held with 69 key stakeholders to agree 
reasonable estimates. Details of these stakeholders are included in appendix 2. 

 
3.1.1 Sector waste matrix 

The five sectors focussed upon in this report produce a wide range of wood based products which may be suited to 
reclamation and reuse. A sector waste matrix was developed to clarify the areas of concentration (table 9). This sought 
to identify key products and also the sub-sectors from which they could be expected. 

Ten categories of material were chosen to represent wood waste resulting from construction, demolition and 
refurbishment. These categories covered the vast majority of relevant wood and their importance was underlined by the 
findings of work previously conducted by Salvo (1998). 

The furniture sector was divided into contract, domestic, kitchen and office. These sub-sectors were chosen as the 
categories are familiar to the industry. Furthermore, the actual products within each sub-sector are relatively distinctive 
in terms of market, method of manufacture and materials. Nine categories of material were identified as constituting the 
main sources of EOL furniture suitable for reclamation and reuse.  

Packaging was a more difficult material to classify. It is cross-sectoral in nature as wooden packaging used to supply 
goods to a construction project will often be similar to that used for the supply to industry. Indeed, a given pallet could 
potentially circulate between all seven sub-sectors identified above by the DTI. Consequently, packaging wood sub-
sectors were limited to three, with five key categories of material.  
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Table 9: Sector waste matrix  

Product Type Source of Material 

Beams & joists C, D 

Boards & sheets C, D, R 

Doors D, R 

Fireplaces D, R 

Flooring C, D, R 

Sleepers & telegraph poles D 

Staircases C, D, R 

Studwork C, D, R 

Trusses C, D, R 

Windows C, D, R 

Beds  F 

Contract seating F, R 

Contract: other F, R 

Domestic cabinets F 

Domestic seating F 

Kitchens F 

Office chairs F 

Office desking & screens F 

Office pedestals & cabinets F 

Cable drums P 

Casks and barrels P 

Dunnage, skids and bearers P 

Pallets and pallet collars P 

Packing cases, boxes and crates P 

C = construction, D = demolition, R = refurbishment, F = 
furniture and P = packaging 

3.2 Construction 
3.2.1 Reclaimable and reusable wood waste 

It is useful to consider inputs of wood to the construction sector in order to gain an understanding of the potential scale 
of wood waste. It has been estimated that around 9.2 million tonnes of wood were consumed by the industry in 1998 
(Viridis and CIRIA, 2002).  This equated with 3.1% of overall materials used in construction activities. However, this 
figure was inflated by the inclusion of wood which would not traditionally be classed as construction material such as 
chipboard for furniture manufacturing. 
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Table 10: Tonnes of materials entering UK construction 1998 (Viridis & Ciria, 2002)  

Material Group Year 1998 
Market Size 

Aggregates & quarry products 125,871,381 

Timber 9,240,600 

Finishes, coating & adhesives 1,477,213 

Fabricated metal products 3,937,593 

Cable, wiring & lighting 189,619 

Glass 1,415,436 

Plastic 1,402,382 

Ceramic products 4,313,253 

Cement, concrete & plaster products 97,991,921 

Stone & mineral products 43,630,764 

Bricks & clay products 5,979,410 

Total 295,449,572 

 

The main construction wood wastes include scaffolding planks, joinery off-cuts, temporary fencing and hoarding, sheet 
materials, formwork and packaging. The most commonly reused wooden products in construction include scaffolding 
planks for future phase scaffolding, temporary fencing and hoarding, formwork and packaging.  

However, figures do not exist for the weight of wood waste which is generated by construction sites or the outlets 
through which this material is distributed.  

The generation of the wood waste depends on the different phases of construction, for example: 

• Temporary materials like fencing and hoarding are put up and used throughout the project mainly for security 
reasons. At the end of projects large volumes of such material are generated and can be reused in a new project. 

• Plywood shuttering used for protective barriers (e.g. lift shafts) is generated periodically throughout the project. 
Such materials can be reused. Plywood shuttering is also used for formwork at the beginning of the construction 
process to form concrete foundations. These slightly contaminated boards can potentially be used as protective 
barriers.  

• Large volumes of off-cuts are produced throughout the construction process but mainly during the first fix (joinery 
work mainly) where stud walls, door casings, panelling etc are manufactured. 

• Packaging like pallets, cable drums, cases and crates is produced in large amounts towards the end of the project 
where furnishings (e.g. bathrooms) and fittings are delivered. These products have good reuse potential if they are 
manufactured for multiple trips. 



 Wood Waste Reclamation and Reuse  43 
 

3.2.2 The scale of the current and potential market 

Limited quantitative information is available on the amount of wood currently being reclaimed and reused in the sector.   
This is reflected in the range of estimates previously made regarding construction and demolition wood waste produced 
in the UK: 

• 750,000 tonnes (DTI, 2001) 

• 1 million tonnes in 2001 (WRAP, 2003a) 

• 1 million tonnes (McGrath et al 2000) for demolition alone 

• 2.5 million tonnes (CIRIA, 1999)  

• 3.1 million tonnes (Hurley, 2002) made up of construction 1.2 million tonnes and demolition 2.1 million tonnes 

Work by WRAP (2003a) suggested that 49% or 490,000 tonnes of wood waste are used in a constructive manner with 
51% or 510,000 tonnes being sent for disposal. Actual outlets identified for construction wood waste in 2001 were: 

• 38% sent to landfill 

• 20% sent to recycling companies 

• 15% recycled into production 

• 14% reused internally 

• 13% burnt with no heat recovery 

• 3% burnt for heat generation 

It is recognised that the law of diminishing returns will always prevent the segregation and utilisation of 100% of this 
wood waste. If a 75% reuse, recycling and recovery rate could be achieved for the construction wood waste currently 
being sent for disposal, some 380,000 tonnes of additional wood waste would be available.   

BRE has collected data from eleven large construction projects through the monitoring of waste generation for periods 
ranging from 3 to 18 months during 2001-2003. These projects covered a wide range of construction types such as 
housing, offices, restaurants and leisure. As illustrated in figure 14, the exercise showed that packaging (25.8%) 
represented the greatest amount of waste from construction sites by volume followed by wood (13.8%), plaster and 
cement (11.4%) and miscellaneous (9.5%). Some 47% of the packaging material was wood, giving a total wood waste 
figure of 26%.  

Figure 14: Average percentage composition of waste from 11 construction projects by volume (Source: 
BRE) 
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BRE has also used a less detailed waste auditing tool on more than 70 active sites in the last two years. This suggests 
that wood constitutes almost 22% of construction waste. Packaging of all types contributed another 12.7% as illustrated 
in figure 15 (BRE 2004).  

Figure 15: Average percentage composition of waste from a survey of 70 construction sites by volume 
(BRE, 2004) 
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Naturally, there is a wide variation in the levels of wood waste generated by construction projects. Table 11 shows the 
percentage variability of wood waste between 11 construction sites (Hurley, 2002). Although the average figure was 
13.8%, there was a range from 3% to 23%. The table also shows the various phases of a construction project which 
may include:  

• Demolition of former structures or buildings 

• Excavation of excess soils and clays 

• Establishing new foundations and roads (groundworks) 

• Constructing the mainframe of the building 

• Fitting the services (electric, water, gas etc.) 

• Building the partitions to form rooms  

• Fit-out of doors, fixtures and fittings. 
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Table 11: Variable composition of wood waste (by volume) in UK construction 

 M,S G, M, S, P, F G, M, S, P, F G, M, S E, G, M, S, P, F G, M, S, P 

Project Type Office Housing 
(Concrete) 

Housing 
(Timber) Leisure Housing 

(Traditional) 
Housing 
(Hemp) 

Timber 8.0% 14.8% 22.7% 3.0% 15% 9% 

       

Project Type G, M, S, P G, M, S, P, F G, M, S, P, F G, M, S, P G, M, S, P 

Timber Housing 
(Traditional) Restaurant Office Office Office 

Average 

 16.0% 20.0% 13.7% 19.3% 10.3% 13.8% 

D = Demolition, E = Excavation, G = Groundworks, M = Mainframe, S = Services, P = Partitions, F = Fitout 

Source: BRE 

It should be noted that the figures discussed in the section above are far from robust. However, they provide a degree 
of guidance on the issue of construction wood waste.   

 
3.2.3 The situation overseas 
Europe 

Across Europe, recycling rates of construction and demolition waste vary from less than 5% (Greece, Portugal, Spain) to 
more than 80% (Belgium, Denmark and Netherlands) (CIB, 2002). Actual volumes of waste are difficult to compare due 
to the scarcity of data and the varying classifications between nations.   

Around 21 million tonnes of construction and demolition waste is produced each year in Italy, with the majority of the 
waste arising from refurbishment rather than whole building demolition and new build (CIB, 2002). The relatively low 
cost of landfilling in Italy has proved to be a key barrier to the reuse and recycling of materials.  

In Denmark, the municipalities are responsible for the collection of construction and demolition waste (CIB, 2002), which 
has led to regulations preventing landfilling of these materials. On the reuse side, the regime has enabled the setting up 
of municipal reclamation yards that stock reclaimed building products. These act in a similar way to a UK civic amenity 
sites with the addition of a salvage function.  

Australia and New Zealand 

Total waste is 14 million tonnes of which 14 - 40% is construction and demolition waste. The dismantling of wood 
buildings in Australia, which are upwards of 70 years old, is commonplace. This practice contributes to a material 
recovery rate from residential buildings of 80%. Much of this wood is reused for the renovation of existing homes or new 
construction. Houses are also relocated as common practice. Recovery rates from commercial buildings are lower at 
about 69%, of which 58% is reused and 11% recycled (CIB, 2000).  

Work has also been carried out on the design of buildings to maximise reuse and recycling (CIB, 2002). This has resulted 
in 13 ‘Design for Disassembly Principles’, ranging from: 

• Minimising the number of different types of components in a building, to 

• Maintaining information on the building manufacture and assembly including details of refurbishment 

Work in New Zealand regarding the dismantling of wood framed buildings resulted in 100% of the exterior wall framing 
being reused on one project, 50% of the interior wall framing being reused and 40% of the ceiling battens being reused 
or recovered (CIB, 2002). This was a case study that would not be economically viable on a commercial scale. However, 
whole building relocation is commonplace in New Zealand owing to the predominance of wood housing.  

3.3 Demolition 
3.3.1 Reclaimable and reusable wood waste 

Demolition waste is taken to include waste from the demolition of structures and parts of structures. There are many 
wood products used in buildings that if deconstructed could be reused in new build or renovation with little modification 
required. For example large beams, doors, flooring and windows are all currently reused to some degree through the 
reclamation industry. The common link between these products is the high quality of wood or high value of the product 
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which ensures profitability for relatively low volumes of re-sale. Products that may have sufficiently high resale value and 
quality for a reuse strategy include: 

• Wood framed walls 

• Trussed rafters, traditional cut purlins and rafters 

• Internal and external doors 

• Floor and ceiling joists 

• Floor coverings 

• Garden structures 

• Windows 

• Large wood structures 

3.3.2 The scale of the current and potential market 

It is estimated that around 30 million tonnes of demolition waste is generated each year as shown in Table 12 (McGrath 
et al 2000).  

Table 12: Breakdown of demolition waste in 2000  

Material Quantity 

Concrete 12 million tonnes 

Masonry 7.2 million tonnes 

Paper, cardboard, plastic and other 5.1 million tonnes 

Asphalt 4.5 million tonnes 

Wood based 1.0 million tonnes 

Other 0.2 million tonnes 

Source: McGrath et al. (2000) UK market share report – deconstruction and reuse of construction materials. BRE Client 
Report, Watford 
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Of the estimated 1.03 million tonnes per year of demolition waste generated in the UK each year, surveys carried out by 
BRE suggest the following outlets: 

• 55,000 tonnes reclaimed beams 

• 52,000 tonnes reclaimed flooring 

• 26,000 tonnes architectural and ornamental antiques (reclaimed) 

• 190,000 tonnes salvaged wood4 

• 50,000 tonnes burnt with energy recovery 

• 300,000 tonnes burnt without energy recovery 

• 360,000 tonnes landfill 

It is recognised that the law of diminishing returns will always prevent the segregation and utilisation of 100% of this 
wood waste. If a 75% reuse, recycling and recovery rate could be achieved for the demolition wood waste currently 
being sent for disposal, some 495,000 tonnes of additional wood waste would be available.   

Demolition is often the first phase of development followed by construction. In a project to establish the composition of 
demolition waste, data from 22 case studies were analysed (Hurley, 2004). The exercise showed that the most common 
materials from demolition are hard, inert fractions such as concrete, stone and ceramics (excluding soils, clays and 
asphalt which were not included in most of the audits). Wood and metals are also significant in some buildings and the 
furniture, furnishings and fixtures could also be of significant size.  

Table 13 provides the overall averages of the 22 case studies as defined by actual demolition audits (ADA)5, pre-
demolition audits (PDA)6 and demolition protocol audits (DPA)7. For wood, the overall average is 4.07%, with a margin 
of error of 63%, but if the unusually low figure for the DPA was removed, the overall average would be a more reliable 
5.78%, with a margin of error of 6%.  

                                                 
4 Salvaged wood is defined as softwood studding, modern staircases, mouldings, thinnings, scrap timber and cheap modern furniture. 
This is generally low value material which is recycled   
5 Actual Demolition Audits – audits performed and data of the actual waste produced was recorded 
6 Pre-demolition Audits – audit conducted before the demolition performed to establish potential key demolition products and waste 
management options 
7 Demolition Protocol Audits - audits are conducted using the bill of quantities of the particular building 
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Therefore, the average volume of wood as a percentage of demolition waste is relatively low compared to the average 
for construction (13.8% as identified in table 11). However, these are percentage rather than actual figures and wood 
waste from demolition is more likely to be more suitable for reuse.  

Table 13: Overall averages of materials from 22 demolition projects 

 Percentage (%) by volume 

 Inert * Metals Timber Plastics Soils/ 
Clays 

Asphalt Others Total 

ADA Average 80.65 4.32 5.79 0.32 0.03 0.02 8.87 100 

PDA Average 87.07 2.23 5.73 0.39 0.00 0.00 4.57 100 

DPA Average 91.68 2.70 0.68 0.00 0.00 0.00 4.95 100 

OVERALL 
AVERAGE 

86.47 3.08 4.07 0.24 0.01 0.01 6.13 100 

Margin of Error 
(%) 

6.4 26.3 63 3.5 0.00 0.00 35  

 
 
BigREc Survey – wood reclamation 

The BigREc Survey was conducted by SALVO in 1998 to review the UK trade in antique and reclaimed building materials. 
The survey consisted of 2 separate questionnaires. A 26 page questionnaire was sent to 600 businesses with a return of 
88 replies (mainly England). A yellow postcard requesting company activity details and turnover was sent to 1,200 
businesses with a return of 288 replies. The return rate of 14.7% on the main questionnaire was only achieved after a 
significant amount of response chasing. The rate reflects the reluctance of many within the reclamation industry to 
provided facts and figures which they perceive to be potentially sensitive. Naturally, the results would have had greater 
statistical significance with more responses, but the survey remains the largest exercise of its kind in the UK. It should 
be noted that although the bulk of the analysis was based on results from 88 companies these were not evenly spread 
by region with Scotland and Wales being very poorly represented among respondents.  

The survey concluded that the total size of the reclamation market was around £1 billion p.a. for all materials. This 
figure was made up of: 

• £550m for salvaged and recycled materials 

• £450m for reclaimed materials or architectural antiques represented by  

The BigREc Survey indicated that the total amount of material reclaimed for reuse was 4.7 million tonnes of which 28% 
was concrete, 40% stone, 2% iron and steel, 16% fired clay and 14% (660,000 tonnes) wood (Salvo, 1998).  

A number of key sectors were identified regarding wood waste: 

• Architectural antiques: doors, windows, stairs and skirting boards etc.  

• Ornamental antiques: fireplaces and panelling etc. 

• Reclaimed materials: flooring, joists, beams, sleepers, marine piles and telegraph poles etc. 

• Salvaged materials: studwork, boards and sheets etc.   

It should be noted that the classifications in the Big REc survey were slightly different to those suggested by BRE in 
section 3.3.2, hence the variance in the tonnage figures. 

Table 14 shows the size of the wood reclamation industry according to market. It clearly shows delineation between the 
antique sector dealing with interior artefacts and the reclaimed and salvaged material market. The reclaimed and 
salvaged materials material market is significantly larger than the ornamental and architectural antiques. Reclaimed and 
salvaged materials account for £107 million worth of annual sales and the market employs 14,360 people nationwide, 
some 83% of the total employment for the industry.   
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Table 14: Size of the wood reclamation industry and market (Salvo, 1998) 

Sector Sales £m Employment Tonnes (000) 

Architectural antiques 4 1100 7 

Ornamental antiques 36 1740 22 

Reclaimed materials 71 6560 234 

Salvaged materials 36 7800 371 

TOTAL 147 17200 634 

Table 15 shows that the main sectors supplying architectural antiques are the demolition and private sectors which 
account for 47% and 31% of the supply of this wood stock. The supply of ornamental antiques is spread more evenly 
across the sectors, though the private sector is again the main supplier. 50.5% of reclaimed materials are supplied by 
the demolition sector which also supplies 63% of salvaged materials. Overall, the demolition sector is the main supplier 
for most wood stocks, followed by the private sector, then builders and lastly other dealers. 

Table 15: Percentage of wood stock supplied by source (Salvo, 1998) 

Sector Demolition Builders Other Dealers Private 

Architectural antiques 47 17 5 31 

Ornamental antiques 28 25 14 33 

Reclaimed materials 50.5 8 22.5 19 

Salvaged materials 63 19 - 18 

For the purposes of this WRAP study, further analysis was undertaken on the data generated in 1998 specifically with 
regard to wood reclamation. The results are summarised below and a fuller account is provided in Appendix 3. 

The analysis concentrated upon five categories of material: 

• Salvaged wood 

• Reclaimed beams 

• Reclaimed flooring 

• Architectural woodwork 

• Ornamental woodwork     

Salvaged wood includes lower quality material such as softwood studding, modern staircases, mouldings, thinnings, 
scrap wood and cheap modern furniture.  Around 60 to 70% of salvaged wood was purchased by private buyers, with 
the majority of the remainder being used by builders. The material was typically transported to a local site (<10 miles 
away) or a regional one (10-100 miles). Around 50% of the material was sold as found, 40% was cleaned before use 
and 10% was recycled.   

Reclaimed wood beams are large dimensional timbers that often measure more than 12 inches by 12 inches in thickness. 
Around 51% are softwood, 38% native hardwoods (mainly oak) and 11% tropical hardwoods. Annual sales total around 
£42 million. A quarter of all reclaimed oak beams sold in the UK are imported from abroad, mainly from France. It would 
not appear to make economic or environmental sense to recycle or dispose of beams in the UK whilst there is a demand 
which is sufficiently strong to fund the import of such material from overseas. A better linkage between beam generators 
and beam users would presumably help market forces to encourage higher levels of reclamation and reuse of UK 
sourced beams. The mechanism for allowing suppliers to contact users already exists in the form of the website 
operated by Salvo: http://www.salvo.co.uk   

Reclaimed wood flooring includes a range of products such as floorboards, woodblock, wood strip floors and floorboards 
from re-sawn beams. They are generally divided into softwood and hardwood with the majority in UK being made of 
softwood (pine). Original flooring reclaimed in the UK breaks down as 78% pine floorboards, 6% oak floorboards, 5% 
temperate hardwood wood strip, 4% temperate hardwood woodblock, 2% tropical hardwood wood strip, 2% tropical 
hardwood woodblock and 2% parquet. Transport distances varied widely, with around 30% of the material being 
sourced locally and up to 20% being imported (Southern England).  

The variety of floor type and wood type can lead to sourcing problems for larger projects. Although around 10 million 
square yards of reclaimed wooden flooring is available annually, the average sales of a reclaimed flooring dealer are 280 
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square yards a week. This suggests that typical batches of flooring are made up of a few dozen square yards of material, 
so some searching may be necessary to obtain larger batches of similar material.  

Reclaimed architectural woodwork includes a range of products such as door surrounds, staircases, architrave and 
skirting boards. Salvo (1998) identified that the market was weak mainly because of the difficulties of sourcing and 
specifying such items. The total amount reclaimed is around 7,000 tonnes each year. Some 47% of the supply was 
derived from demolition, 31% private and 17% builders. Regional sales accounted for 54% of the material, 35% 
travelled locally with the remaining 11% travelling further than 100 miles. Around 64% of customers were private, 27% 
builders and 7% professional specifiers. In 1997 Salvo started a complete staircase database, accessible on the internet, 
to stimulate the market and encourage their use by designers.  

Ornamental woodwork includes fire surrounds, church interiors, shop interiors, panelling and panelled rooms. Sales 
turnover in 1998 was around £36 million with around 20,000 tonnes of material being reclaimed. Salvo (1998) estimated 
that at least a further 20,000 tonnes is destroyed each year. A spectacular example was an entire 17th century panelled 
room which was dumped in a skip in Soho during 1996, that probably had a retail value of around £25,000. Around 60% 
was sourced regionally with private individuals accounting for around 75% of purchases.  

Reclamation Valuations 

Reclamation valuations provide indicative revenue costs for materials and components that could be reclaimed for reuse. 
Table 16 lists the key demolition (wood) products (KDP) resulting from 2 BRE audits conducted for DTI and a private 
client. The values of the audited products vary depending on how, where and to whom the products are being sold. 
Results show that reusing products on site will give the best economic value.  

For each of the KDP the audit report provides a financial value on the different options available for deconstructing and 
reuse. The key used for table 16 is as follows: 

• STTOD: sold to the trade own dismantling: Some items will need expert removal in order to maximise value (e.g. 
windows and doors) 

• STTG: sold to the trade at the gate: possible value at the gate if carefully dismantled and cleaned by demolition 
contractors. 

• SOS: sold on SalvoMIE or other material information exchange: some items will only be reclaimed if advertised to 
the trade, developers and designers. 

• RVO: reuse value onsite: the best prices will almost always be achieved by reusing materials at the site. This 
column shows the estimated price when newly acquired 
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Table 16: Reclamation valuation of key demolition wood products 

Timber Product Quantity Sold to Trade 
Own 

Dismantling 

Sold to Trade 
at the Gate 

Sold on 
SalvoWEB 

Reuse 
Value 
Onsite 

Bed – Bunk 1 £16 £26 £26 £160 

Bed - Single 1 £8 £13 £13 £80 

Bedroom wardrobe 1 £0 £10 £10 £60 

Board room panelling 1 £500 £500 £1,000 £1,000 

Corridor double fire-doors 1 £0 £0 £100 £1,000 

Japanese teahouse double door 1 £250 £500 £1,800 £2,500 

Pine floorboards 1 m £0.15 £0.45 £0.66 £0.75 

Pine joists 1 m £0 £1.50 £3 £6 

Pine purlin 1 m £0 £0.01 £0.07 £0.19 

Pine rafters 1 m £0 £2.32 £13.92 £13.92 

Pine wall plate 1 m £0 £0.30 £1.50 £1.50 

Single door (mostly fire) 1 £0 £15 £30 £120 

Timber box sash windows inc fittings 1 £0 £0 £100 £100 

Trusses 1 m £0 £1.50 £3 £6 

Victorian panel door 1 £1 £5 £20 £50 

Windows – timber, double glazed 1 £0 £0 £100 £180 

Wooden chair 1 £3 £3 £5 £30 

Wooden desk 1 £10 £20 £20 £80 

Source: BRE 

 
3.3.3 The situation overseas 
Germany 

The demolition waste stream in Germany is estimated to be about 45 million tonnes per year of which 75% is inert 
material (CIB, 2000). Using dismantling, several case studies have achieved recovery rates of 95% or more. The levels 
of recycling are high in Germany due to the financial penalties of not segregating waste. The Ordinance on the 
Management of Waste Wood came into force in March 2003 (Federal Environment Ministry, 2003). The Ordinance 
specifies the requirements pertaining to the recovery and disposal of wood waste. Consequently, most demolition 
involves separation into material types prior to removal from the site.  The amount of reuse of wood products and 
materials is quite limited as the health, safety and environmental legislation tends to promote reprocessing rather than 
reclamation. Some studies into selective dismantling for product reuse have occurred but this is not standard practice.  

Netherlands 

The Netherlands have drawn up a national ‘building site waste plan’ which aims to ban the landfilling of recoverable 
waste. This has led to very high rates of recovery of around 95%, much of which is accounted for by inert waste being 
processed into recycled aggregates for road building projects (CIB, 2002). The principles of design for dismantling are 
also being put into practice in a few examples. These are still case studies rather than the norm.   

Turkey 

The Turkish reclamation industry has principally been set up to exploit a loophole whereby if a house is built overnight 
then squatting rights are obtained. Consequently there are concentrations of reclamation yards in the vicinity of squatter 
areas to supply materials for this sector. This has resulted in comparatively high levels of reclamation for demolition 
products in certain built up areas of Istanbul, Ankhara and Izmir (CIB, 2002).   
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3.4 Refurbishment 
3.4.1 Reclaimable and reusable wood waste 

It has been identified that refurbishment activities are undertaken by demolition and construction contractors along with 
specialist organisations such as shop fitters. The reclaimable and reusable wood waste generation will closely reflect the 
construction and demolition wood waste streams during the different phases of refurbishment.  

• Demolition soft strip wood waste streams will be generated during the removal of fixtures  

• Wood waste streams similar to the fitting out phase of a construction project will be generated during the 
installation of new fixtures in a refurbishment project.  

The first of these wood waste streams will normally be the most significant as the volume of timber removed during a 
typical refurbishment is typically much greater in volume than the amount of wood waste generated during the 
installation phase.  

3.4.2 The scale of the current and potential market 

It is difficult to provide separate figures for the scale of the current and potential market for wood waste from 
refurbishment. In reality, it is likely that the bulk of refurbishment wood waste has already been accounted for through 
its inclusion in the demolition waste stream.  

However, wood waste from shop fitting was estimated at 66,600 tonnes p.a. by WRAP (2003a). The vast majority of this 
material (85%) was sent to landfill, 8% was reused internally, 4% was sent to recycling firms, 2% was burnt without 
heat recovery and the remaining 2% was split between combustion with heat recovery and recycling into production.  

3.4.3 The situation overseas 

The lack of refurbishment specific information is also true overseas. The tendency to classify the bulk of refurbishment 
wood waste under the title of demolition suggests that information from section 3.3.3 will be applicable to overseas 
refurbishment.  

3.5 End of life furniture 
3.5.1 Reclaimable and reusable wood waste 

No reliable estimates have been made previously of the amount of EOL furniture arising in the UK each year. One of the 
few published studies was generated by the UEA (2002). This report suggested that 8 to 10 million tonnes of furniture 
were disposed of in Europe each year. However, there were a number of problems with this report8. 

For the purposes of this WRAP study, the issue of EOL furniture quantification was approached in two ways. Firstly 
calculations were conducted on the amount of wood contained within new furniture consumed within the UK each year. 
This enabled an estimate to be made of the weight of wood contained within furniture being displaced each year, i.e. the 
replacement of old with new furniture. The second approach focussed upon the rear end of the furniture life cycle, with 
the analysis of information relating to EOL furniture waste streams.  

Furniture wood inputs 

Research conducted by BFM Ltd for WRAP (2003b) estimated that the UK furniture manufacturing sector consumed 2.27 
million tonnes of wood in 2001 (this figure included hardwood, softwood, board material and veneer). Of this, 0.48 
million tonnes was wasted during the manufacturing process leading to 1.79 million tonnes of wood being embedded 
within new furniture. 

This material was incorporated within the £7.47 billion worth of furniture produced during 2001 in the UK (CSIL, 2003). 
Some £1.20 billion of this production was exported with £3.77 billion imported, which brings the total value of furniture 
consumption in the UK during 2001 to £10.04 billion. If the UK wood consumption figure is multiplied upwards to 
account for these imports, the weight of wood becoming embedded in furniture within the UK during 2001 was around 
2.40 million tonnes.  

Where furniture entered an existing building, the majority could be expected to have displaced the existing furniture. 
The discarded items will frequently have been passed onto other users. Work by Anderson (1999) through a public 
attitudinal survey of 150 householders suggested that just 8% of domestic furniture9 and 13% of upholstered furniture 
was discarded through bulky waste collections or civic amenity sites (see table 17). The majority of items were reused 
around the home, passed onto friends and family, sold or donated to charity. The figures for disposal are likely to have 
been deflated by the bias of the group, with some of the questionnaires having been circulated to households involved in 
a school recycling project – a group which is likely to be more environmentally aware. However, even though these 

                                                 
8 The report failed to provide details of the methodology behind the calculations, the sources of data or the years to which the 
information related.  
9 Defined as non-upholstered furniture such as wardrobes and sideboards 
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figures suggest that reuse is widespread, an item which is passed onto another user will normally displace a similar item 
and eventually this chain of events will lead to the creation of EOL furniture.  

Table 17: EOL furniture routes from domestic households 

Destination Domestic 
furniture 

Upholstered 
furniture 

Civic amenity site 3% 7% 

Special collection 5% 6% 

Donated to furniture project 9% 13% 

Donated to other charity 10% 32% 

Passed on to jumble sale 10% 13% 

Sell onto others 12% 6% 

Pass onto others 16% 13% 

Reused in own home 17% 10% 

Other 18% 0% 

Source: Anderson, C (1999) Recycle, reuse, bury or burn? Towards a new 
agenda for bulky household waste management. SOFA Project, Bristol 

 

Where furniture enters a new building, it will avoid the displacement of existing stock which has the potential to be 
classed as EOL. For example, the stock of houses in the UK stood at 25.62 million in 2002 up from 25.46 in 2001 a rise 
of 0.7% during the year (ODPM, 2004). Each of these 160,000 new houses would have required furnishing. However, 
this picture is clouded by a number of issues. Other houses would have been demolished during this period. Conversions 
would also have been undertaken, changing an industrial or commercial building into a residential one or vice versa.  

In the case of office furniture, it is thought that the supply of new office space rose slowly in 2002 before stagnating in 
2004 (OFFMA, 2004). This suggests that the amount of wood embedded in office furniture will not have increased 
significantly during the period. Again, there are complications such as the changing trends in office furniture. During the 
1990’s there was a move towards ever bigger desks featuring more complex cut-away sections. During the 2000’s there 
has been a move back towards smaller rectangular desks which reflect the reduced space requirements of personal 
computer flat screens. Consequently, there is a trend for the installation of a greater number of workstations into 
existing areas with the space previously occupied by 5 to 6 operators now accommodating 8 (Green Works, 2004). This 
could be expected to result in a greater weight of wooden office furniture becoming embedded within an existing office 
space.     

The complexity of the EOL supply chain means that it is impossible to accurately predict the amount of furniture entering 
new-build and the amount which enters existing buildings. Discussions with manufacturers suggest that a new-build 
figure of 10% might be assumed, which would equate with around 2.2 million tonnes p.a. of wood being generated by 
EOL furniture in 200110.   

When evaluating the issue of EOL furniture, it is also interesting to consider the amount of wood which is embedded 
within furniture in the UK. This figure will largely be determined by the annual input of wood coupled with the average 
lifespan of the products.  

This report has suggested that around 2.40 million tonnes of wood entered the stock of UK furniture in 2001. The 
consumption of furniture within the UK has risen steadily over the past decade and it continues to grow. In the absence 
of alternative data, the figure for 2001 can be used as a reasonable estimate of the average supply of wood in new 
furniture between 1998 and 2004.  

                                                 
10 2.4 million tonnes multiplied by 0.9 = 2.16 million tonnes. This has been rounded off to 2.2 million tonnes to reflect the uncertainty 
surrounding the assumptions.  
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The lifespan of a piece of furniture varies according to numerous factors such as the type of item, its quality of 
manufacture, the environment in which the item is used, the degree of care exhibited by the owner and the 
susceptibility of the item to changes in fashion. Estimates of average life-spans were generated by the UEA (2002): 

• Domestic furniture (excluding upholstered) 15-20 years  

• Upholstered furniture   7-9 years 

• Office furniture    10-12 years 

Discussions with manufacturers and reusers suggest that the average lifespan of products manufactured within the past 
five years will be lower than these estimates by as much as 10 to 50%. There has been a trend towards design led 
furniture which is changed on a regular basis. In addition, volumes of cheap imported furniture have multiplied. 
According to Investors Chronicle (2004), “DFS now sells sofas for the same amount as it cost the company to make 
them a few years ago. Not only does the cheap overseas labour drive down manufacturing costs, but consumers are 
changing their furniture more frequently, allowing retailers to sell lower quality products that won’t last a lifetime.” In 
addition to fashion considerations, consumers may be more aware of hygiene issues associated with old furniture 
following the impact of the Sleep Council’s campaign to encourage consumers to change their mattresses at least every 
ten years.  

If an average lifespan of 15 years is assumed for furniture, the stock of wood embedded in furniture within the UK can 
be estimated at 36 million tonnes.  

EOL furniture disposal 

Estimating EOL furniture arisings on the basis of information on the various waste streams is more problematic. The 
collection and disposal part of the cycle can involve numerous organisations operating in poorly quantified markets. 
Furthermore, many of the routes are unpredictable. For example, EOL furniture taken to a civic amenity site by a 
householder may be sent for recycling / disposal or it may be segregated for reuse.  

The main waste management routes considered for EOL furniture are: 

• Household waste collection 

• Civic amenity sites    

• Bulky waste collection 

• Commercial waste collection 

The first three of these options together make up the municipal waste component. These outlets are particularly 
important for domestic furniture. The fourth option is more commonly used for the disposal of kitchen, office and 
contract furniture by commercial organisations.  

Specific data on EOL furniture collected through the municipal waste system is limited. 350 organisations are involved as 
Waste Disposal Authorities (County or Unitary Authorities) which operate civic amenity sites and Waste Collection 
Authorities (District or Unitary Authorities) which are responsible for household and bulky waste collection. The collection 
of data from several hundred local authorities is problematic.  

This situation has been addressed to some extent by Network Recycling & Future West (2004) and their National 
Assessment of Civic Amenity Sites study. This study was launched in April 2002 to survey varying operational practices at 
CA sites throughout the UK and produce a best practice document covering all significant operational issues involved in 
the management of such sites, with particular emphasis on improving recycling and reuse. A publication was produced in 
March 2004.  

Household waste collections 

Household waste collections in the UK generated around 20 million tonnes of waste in 2001/2002 (DEFRA, 2003). 
Around 1.2% of this weight was estimated to be wood, which equates with 240,000 tonnes of wood waste being 
collected in wheeled bins and black bags (WRAP, 2002). No figures exist for the proportion attributable to EOL furniture, 
but given the dimensions of the containers, it is most unlikely that this disposal route represents an important outlet for 
potentially reusable EOL furniture. If 5% of wood from household collections is assumed to be furniture, as is believed to 
be the case with civic amenity sites, this would equate with 12,000 tonnes p.a.  

Civic amenity sites 

Some 1,065 civic amenity sites are provided across the UK by 197 Waste Disposal Authorities (Network Recycling & 
Future West, 2004). The sites are predominantly used by householders to dispose of unwanted items, though an amount 
of illegal trade waste is also deposited. In addition, some charitable recycling schemes are able to use the sites through 
arrangements with the local authorities on whose behalf they sometimes collect bulky waste.  

Around 7.5 million tonnes of waste was collected by UK civic amenity sites in 2002/3, of which around 4% or 300,000 
tonnes was thought to be furniture (Network Recycling & Future West, 2004). This weight included all forms of furniture, 
not just the wood element and the research acknowledged that furniture such as kitchen cabinets may also have been 
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included in another category “DIY and fittings” which accounted for 9% of the waste arisings. A further 9% of material 
was classed as “timber” which may have included incomplete pieces of furniture. Therefore, it is difficult to draw 
conclusions from this study as to the weight of wood arising from EOL furniture at civic amenity sites. An estimate of 
around 5%11 or 329,000 tonnes was made in an earlier publication regarding EOL furniture wood waste (WRAP, 2002).  

There is a limited reuse potential for furniture which is taken to civic amenity sites. Householders will typically be 
transporting the furniture in cars and it will often need to be broken up prior to transport. This was reflected in the work 
by Anderson (1999) which showed that 22% of furniture at a civic amenity site had parts missing compared to 13% 
generated through bulky waste collection. However, a proportion of items had reuse potential. The analysis showed that 
around 10% of furniture was in “good” condition with a further 18% needing slight repair. These findings are reflected 
in the fact that a number of local authorities segregate EOL furniture at civic amenity sites. Items are either sold for a 
nominal fee at the site or they are passed to a furniture reuse scheme. The latter option is used by Bath & North East 
Somerset Council which passes reusable furniture onto charitable organisations such as the SOFA Project.  

Around 62% of Waste Disposal Authorities have facilities to separate untreated wood waste at one or more of their sites 
(Network Recycling & Future West, 2004). This figure seems impressive but could be misleading as an authority with 20 
sites need only recycle wood waste at one of them to record a positive score. Survey work conducted by Fauna & Flora 
International suggested that 34% of civic amenity sites had segregated collections for wood waste (Magin, 2001). 
However, these sites frequently specify that only solid wood can be segregated which is problematic for EOL furniture, 
given the trend towards board based manufacturing. The requirement for segregated solid wood also prevents the 
recycling of upholstered furniture. Consequently, the amount of EOL furniture wood waste which is sent for reuse or 
recycling is probably no greater than 10% of that which is collected at civic amenity sites.   

 

Bulky waste collection 

Bulky waste collection consists of large items which are gathered by the Waste Collection Authority at the request of the 
householder on an occasional basis. The vast majority of wooden items large enough to warrant such collection will be 
furniture. The waste stream will also contain a significant amount of non-wooden furniture such as mattresses. 

The telephone survey undertaken as part of this report revealed wide variations in the collection practices of authorities. 
Some operated their own collection scheme whilst others contracted the work out to third parties, e.g. the Bulky Bob’s 
operation undertakes bulky waste collection for Liverpool City Council. Other authorities such as South Gloucestershire 
Council question those who phone up for bulky waste collection and if the item is suitable for reuse, they recommend 
that the caller contacts a local furniture reuse charity. There were also examples of authorities which collected bulky 
waste and separated out potentially usable items either for sale at a civic amenity site or through a charitable 
organisation.  

Figures on bulky waste collection are limited. WRAP (2002) suggested that around 40,000 tonnes of wood might be 
generated. It could be expected that the majority of this material would be furniture. Reuse rates are not known, but a 
figure of 50% is likely to be a reasonable estimate. 

However, there is likely to be a wide margin of error on any such estimates due to the variety of collection arrangements 
mentioned above. For example, a local authority would potentially be able to record the amount of wood waste which it 
collected through a bulky waste service. This total would exclude any material collected on its behalf by charitable 
organisations that may have been recommended by the authority helpline.  

There is also the question of whether donations of furniture directly to a charitable outlet should count as bulky waste 
collections as this would have been the most likely disposal route if the charity had not been established. The 
importance of the charitable collection work is demonstrated by the Furniture Reuse Network estimate that its members 
processed around 53,000 tonnes of furniture during 2002. If FRN members are assumed to account for around half of 
the UK’s furniture reuse, a figure approaching 100,000 tonnes might be assumed if non FRN members are also included.  

Further complications arise as not all of the collected items will be suitable for reuse. Those schemes which collect all 
types of EOL furniture for sorting on their own site will generate a significant amount of unusable furniture, e.g. 
upholstered goods which do not comply with the fire regulations. Other schemes sort at source and only bring back 
reusable items.  

                                                 
11 5% of an estimated 6.6 million tonnes  
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Work by Anderson (1999) involving the measurement of bulky waste collections in four authorities, showed that 
furniture comprised 9% by weight of the material collected whilst upholstered furniture made up a further 43%. Total 
bulky waste collection is around 657,000 tonnes p.a. (WRAP, 2002). If 52% of this material was indeed furniture, this 
would equate with a figure of 341,000 tonnes p.a. Not all of this material would be made up of wood. Work by UEA 
(2002) suggested that the furniture waste stream was composed of the following: 

 

• Wood: 64% 

• Metal:  13% 

• Plastics: 6% 

• Hardware: 6% 

• Foam: 4% 

• Fabric: 4% 

• Glass: 2% 

• Rubber: 1% 

If the wood content of the furniture waste is assumed to be 64%, this would result in a figure of 218,000 tonnes of 
wood from furniture in the bulky waste stream.  However, there is significant scope for error in this estimate as it is 
derived from a snap-shot of the collection of four particular authorities at a specific time of year.  

In summary, waste collection authority bulky waste collections might be assumed to account for 40,000 tonnes of EOL 
furniture. A greater amount will be generated through charitable bulky waste collections. This figure is likely to be 
somewhere between the 53,000 tonnes collected by FRN and the 178,00012 tonnes derived from work by Anderson 
(1999) and UEA (2002). A round figure of 100,000 tonnes is assumed.  

Commercial waste collection 

The final route for EOL furniture disposal is that of commercial waste. This category is dominated by general waste skip 
collections which are particularly applicable to kitchen, office and contract furniture. Furniture may enter such skips in a 
number of ways: 

• Household clearances 

• Commercial clearances 

• Manufacturer or retailer waste 

Household clearances may involve the disposal of separate pieces of furniture or the refurbishment of a specific area 
such as a kitchen which is removed by the householder. There are no estimates of the number or weight of pieces of 
furniture disposed of in this way. However, calculations can be made for kitchens. There are estimated to be around 
900,000 kitchens sold in the UK each year, with a kitchen defined as a sale of five or more cabinets. Therefore, this 
figure needs to be reduced to prevent the double counting of a single kitchen which is purchased in several transactions. 
The KBSA (2004) suggests that a more realistic figure would be around 700,000 kitchens sold in the UK each year, 
around 80% or 550,000 of which will be in the form of replacement with the remainder going to new build. The UEA 
(2002) calculations suggested an average weight per kitchen of 400kg, which would give an annual estimate of 220,000 
tonnes of material from EOL kitchens. Discussions with kitchen manufacturers and furniture reuse schemes have 
suggested that virtually none of this material is reused and very little is recycled.  

The removal of individual pieces of furniture from households into a general waste skip is not an area which has been 
quantified previously. It could be expected that clearances occur more regularly than kitchen replacement, but generate 
less furniture wood waste during each episode. If this waste stream is assumed to be of similar importance to EOL 
kitchens, it would generate a further 220,000 tonnes p.a. of wood 

Commercial clearances are most applicable to office and contract areas. EOL furniture will typically be disposed of by the 
owner to make way for new furniture. Removal of the EOL items is increasingly forming a part of tenders for the supply 
of new furniture. Discussions with a dozen major office and contract manufacturers showed that the removal of EOL 
furniture was not an attractive proposition. At present, if the equipment is not suitable for reuse, the majority of 
manufacturers simply dispose of the items to landfill. Questionnaire participants provided two examples of disposal 
routes further up the waste management hierarchy. One dismantled workstations and sent the metal and wooden 
components for recycling. The other sent whole workstations for chipping and the subsequent separation of wood, metal 
and plastic.  

Discussions with OFFMA (2004) suggested that the reuse rate for office furniture in the UK is thought to be 20% or less. 
If the amount of wood entering new furniture each year is 2.4 million tonnes (WRAP, 2003b) and office furniture has a 

                                                 
12 218,000 minus 40,000 
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13% market share, around 312,000 tonnes of wood might be expected to be embedded within office furniture each 
year. Consequently, around 250,000 tonnes might be assumed to be disposed of and 62,000 tonnes reused.  

The disposal of contract furniture should represent an even more significant waste stream. FIRA (1999) suggested that 
contract furniture accounted for 29% of the value of UK production. If such a percentage is applied to the amount of 
wood entering new furniture in the UK, it might be expected that around 700,000 tonnes of wood is used in the 
manufacture of contract furniture each year. Reuse rates can be expected to be significantly lower due to the diverse 
nature of the product coupled with heavy usage patterns. Indeed, OFFMA (2004) suggests that reuse is negligible.  

Manufacturer or retailer waste consists mainly of furniture which has failed to reach the customer or has been rejected 
by them. Work by FIET (2001) showed that the average return rate for furniture was 1.94% of all products dispatched, 
with a range from 0.002% to 19%. This figure would equate with the rejection of around 50,000 tonnes of wood each 
year13. 

Reasons for rejection included: 

• Incorrect product specification 

• Missing components 

• Unwillingness of customer or retailer to accept the goods 

• Lack of person to receive delivery &/or incorrect address 

• Damage returns 

• Change of mind by the customer 

Discussions with one furniture reuse charity suggested that seconds generated by a customer change of mind had 
increased within the past four years. This was attributed to the rise in internet shopping where customers buy items 
which they have not seen. This trend is often compounded by the generous returns policy of the retailers such as a 14 
day money back guarantee. This allowed customers to order a number of pieces of furniture, choose the one which they 
preferred and return the others.  

Packaging on furniture is typically designed for a single trip and will often not survive the return journey from the 
customer to the manufacturer. The likelihood of damage is further increased by the perception of the customer and 
delivery driver. The item is effectively classed as a reject on the return journey, a fact which is reflected in the degree of 
handling care. Consequently, returned items will not normally be suitable for resale to the original market. They are 
typically sold through a secondary outlet such as a bargain store or auction, donated to a furniture charity or disposed of 
as general waste. These three options form a hierarchy which is in common use within the industry – i.e. the best 
rejects will be sold, more damaged items will be donated and disposal is the option chosen for furniture in poor condition 
&/or with hygiene concerns.  

The proportion of material being disposed of through each route varied between manufacturers according to factors 
such as: 

• Location: availability of a furniture reuse charity or a known auction outlet 

• Perception of company: some manufacturers were reluctant to sell seconds for fear of damaging the company 
reputation or displacing sales of new items 

• Nature of the product: divan and mattress manufacturers had a greater proportion of returns which had to be 
landfilled due to the hygiene concerns associated with used products 

• Quality of the product: lower quality &/or flat pack items were less likely to survive a round trip than more 
expensive furniture.  

• Quantity: only high volume producers could consider the use of auction or a retail outlet for their seconds 

Detailed discussions were held with 12 furniture companies with a combined turnover of £1.9 billion – representing 
around one third of UK production. These organisations suggested that there was a roughly equal split in terms of the 
volume of seconds being sent for sale, donation to charitable outlets and disposal.   

Conclusion 

The analysis of the wood inputs to the furniture manufacturing sector provides the best route to estimate the amount of 
wood being generated through EOL furniture. Relatively robust figures have been generated for the amount of wood 
entering the furniture sector and the proportion which ends up as process waste. The remaining material becomes 
embedded in furniture within the UK, as does the balance of the furniture trade with overseas. After making an 
allowance for the amount of furniture entering new buildings (and hence not displacing existing furniture) an estimate of 
2.20 million tonnes p.a. has been generated for EOL furniture. It was also estimated that the stock of wood contained 
within furniture in the UK is around 36 million tonnes.  

                                                 
13 2.40 million tonnes multiplied by 1.96% 
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The consideration of the downstream collection process proved problematic. Collection and disposal can involve 
numerous organisations operating in poorly quantified markets. Furthermore, many of the routes are unpredictable. This 
method suggested that around 1.9 million tonnes of EOL furniture is generated each year as shown in table 18.  

The discrepancy of 300,000 tonnes between the two methods of calculation is a reflection of the range of assumptions 
which any such assessment must make with the current knowledge gaps which exist in the quantification of such issues.  

 

Table 18: Estimated EOL furniture arisings by waste management routes 

 Tonnage Source / calculation 

Household waste collection 12,000 Assumption that 5% of the 240,000 tonnes of 
wood waste identified by WRAP (2002) consists 
of furniture  

Civic amenity sites    329,000  WRAP (2002) 

Bulky waste collection 

 

40,000 from local authority collections 

100,000 from charitable collections 

WRAP (2002) 

Furniture Reuse Network figures combined with 
work by Anderson (1999) and UEA (2002)  

Household clearances 

 

220,000 from domestic kitchens 

 

220,000 from single items of furniture 

550,000 kitchens replaced annually @ 400kg 
each.  

A similar weight of single items has been 
assumed in the absence of better data 

Commercial clearances 

 

250,000 office furniture 

 

700,000 contract furniture 

80% of wood within 312,000 tonnes of office 
furniture consumed p.a.  

100% of wood within 700,000 tonnes of 
contract furniture consumed p.a. 

Manufacturer or retailer waste 

 

50,000 Assumption that 1/3 of furniture returns are 
skipped, using the furniture return rate 
generated by FIET (2001) 

Total 1.9 million tonnes  
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3.5.2 The scale of the current and potential market 

The above analysis suggests that between 1.9 and 2.2 million tonnes wood waste are available through EOL furniture 
each year. A small part of this material is currently reused or recycled. Table 19 shows the amount of material which is 
currently segregated and this is broken down into an estimate of the amounts reused and recycled:  

Table 19: Estimated EOL furniture reuse and recycling rates 

 Total 
tonnage 

segregated 

Estimated 
reuse 

tonnage 

Estimated 
recycling 
tonnage 

Justification for reuse tonnage 

Civic amenity sites 33,000* 16,500 16,500 An even split of reuse and recycling has 
been assumed in the absence of actual 
figures 

Local authority bulky 
waste collection 

20,000 19,000 1,000 

Charitable 
organisations 

100,000 95,000 5,000 

The bulk of these waste streams will be 
sent for reuse. However, 5% of the 
material has been deemed to be suitable 
only for recycling  

Office furniture 50,000 50,000 0 Office furniture will typically only be 
reclaimed if it is suitable for reuse 

Manufacturer seconds 34,000** 32,000 2,000 95% of reclaimed product assumed to go 
for reuse  

Total 237,000 212,500 24,500  

*10% of the furniture collected at civic amenity sites 
**One third of 50,000 tonnes assumed to go to landfill 

 

These outlets total just 237,000 tonnes or 12% of EOL furniture arisings and there is a large potential for the increase of 
reuse and remanufacturing activities. However, this potential varies according to the waste stream: 

• Household waste collection: the reuse potential of EOL furniture will be limited after collection has taken place 
due to the breaking down of furniture to fit the container size. However, scope exists to educate householders 
and encourage them to consider reuse, civic amenity sites or bulky waste collection. If 50% of this waste stream 
could be diverted from landfill, a further 6,000 tonnes of EOL furniture would be available for reuse, 
remanufacture or recycling.   

• Civic amenity sites: significant potential exists to increase reuse through the segregation of EOL furniture waste at 
civic amenity sites for sale on the site or through local charitable organisations. Once suitable recycling markets 
have developed for board material, there will be the potential to segregate board as well as solid wood. A 
potential reuse and recycling rate of 65%14 of EOL furniture waste collected at civic amenity sites might be a 
realistic target, equivalent to an extra 181,000 tonnes of material at current rates.  

• Bulky waste collection:  a good rate of reuse already exists for EOL furniture generated by bulky waste collection. 
At least 95% of the material collected by charitable organisations will be reused and some of the remainder will 
be recycled. Scope exists to increase the reuse of material collected by local authorities from an estimated reuse 
rate of 50%to a figure as high as 95% which would make an extra 18,000 tonnes of material available for reuse 
and recycling. In reality, bulky waste collections by local authorities and charitable organisations have the 
potential to be expanded considerably through the diversion of material currently disposed of through household 
clearances of domestic kitchens and single items of furniture.   

• Household clearances - domestic kitchens: an average kitchen has been assumed to weigh 400 kg, which means 
that a significant amount of wood is generated by a refurbishment. Kitchens are now being replaced more 
frequently and as modern kitchens increasingly appear in the EOL waste stream, a large and consistent volume of 
MFC based panels will be generated. Due to the harsh nature of the kitchen environment, coupled with the 
bespoke nature of kitchen cabinet and work-surface arrangements, it is likely that recycling rather than reuse 
offers the best potential for the diversion of domestic kitchens from landfill. If a reuse and recycling rate of 75% 
could be achieved, around 165,000 tonnes of material would be diverted from landfill. Householders will often 
replace electrical appliances at the same time as their kitchen, which leads to the potential for EOL kitchen 
collection to piggy-back upon WEEE collections 

                                                 
14 Figures in the range of 65% to 75% are the rates used for estimating the potential of reuse and recycling in most of the EOL 
furniture waste streams. These rates reflect the fact that there is a significant potential for increase whilst recognising that the law of 
diminishing returns will rarely make it economically feasible to aim for rates of 100%.  
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• Household clearances - single items of furniture: much of this material could be donated to charitable 
organisations if householders were aware of the services offered and how to use them. This was illustrated by the 
work of Anderson (1999) through a survey of householders disposing of bulky waste. 9.7% of respondents did 
not know that the service existed, 7% of respondents did not realise that their items could be reused, 8% had no 
transport to take items to a reuse charity (an awareness issue as the charity would have collected) and 12.7% 
had previously had an item refused and did not bother with charities as a result. A reuse and recycling rate of 
75% could divert around 165,000 tonnes of material from landfill. 

• Commercial clearances - office furniture: EOL items within this waste stream will typically be essentially sound 
and perfectly suitable for reuse. The vast majority of wood weight will be accounted for by desking manufactured 
from MFC. Such desks are very simple items, consisting of a durable worktop bolted onto a base. Replacement 
rates vary according to the customer. They range from every 3-5 years for some City organisations (Green Works, 
2004) through to 8-12 years for more typical private companies and 12-15 years for Government organisations 
OFFMA (2004). In reality, even after 15 years of use, the main problem with the furniture is likely to be that of 
aesthetics. For example, the grey desking surfaces of the late eighties are no longer popular. A reuse and 
recycling rate of 75% could divert an additional 138,000 tonnes of material from landfill. 

• Commercial clearances - contract furniture: a diverse range of furniture is included within this category, e.g. bar 
tables and seating, airport and stadium seating, nursing home furniture and hotel cabinets and tables. The 
furniture is designed for public spaces, so durability will be a key element of design and the furniture is likely to 
experience significant levels of wear and tear. Some contracts will require a strong design element to match the 
identity of the purchasing organisation. Once the items reach the end of their first useful life, it is likely that a 
significant amount of contract furniture is still structurally sound. A reuse and recycling rate of 75% could divert 
around 525,000 tonnes of material from landfill. 

• Manufacturer or retailer waste: it is estimated that around 1/3 of this waste stream (16,000 tonnes) is landfilled. 
This volume could be reduced through the raising of manufacturer awareness with regard to the reuse potential 
of seconds and the promotion of greater contact between manufacturers and charitable organisations. If 75% of 
the landfilled material could be diverted for reuse and recycling, this would equate with 12,000 tonnes of material.  

The above analysis suggests that there is the potential to increase the rate of EOL furniture reuse and recycling from 
237,000 tonnes p.a. to 1,244,000 tonnes p.a. 

Table 20: The potential to increase the reuse and recycling of EOL furniture arisings   

 Tonnage available Current reuse and 
recycling tonnage 

Potential increase in 
reuse and recycling 
tonnage 

Household waste collection 

 

12,000 0 6,000 

Civic amenity sites    

 

329,000  33,000 181,000 

Bulky waste collection 

 

40,000 from local authority 
collections 

100,000 from charitable 
collections 

20,000 

 
100,000 

18,000* 

Household clearances 

 

220,000 from domestic kitchens 
 
220,000 from single items of 
furniture 

0 

 
0 

165,000 

 
165,000 

Commercial clearances 

 

250,000 office furniture 
 
700,000 contract furniture 
 

50,000 
 
0 

138,000 

 
525,000 

Manufacturer or retailer 
waste 

 

50,000 34,000 12,000 

Total 1,900,000 237,000 1,210,000 

* Bulky waste collections have the potential to be expanded considerably through the diversion of material currently 
disposed of through household clearances of domestic kitchens and single items of furniture. The potential increases are 
recorded in row associated with the current disposal route rather than in bulky waste collection. 
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It should be noted that EOL furniture which is not at the potential end of its useful life, has been excluded from the 
above calculations. Thus, it has been accepted that a large and unquantifiable volume of material will be reused by 
family and friends as well as being sold through second hand outlets. This material will not enter a disposal chain until 
the reuse cycle has finished, at which time it will show up in one of the categories in table 20. There is some conflict 
with the distinction between this form of reuse and that which is conducted by charities. However, material handled by 
the latter organisations will typically be furniture of a lesser quality, the economics of which are marginal. If the charity 
had not been able to collect the material, due to a full warehouse or inability to arrange a suitable collection time, the 
material would typically end up in a bulky waste collection for recycling or disposal.  

3.5.3 The situation overseas 

A number of countries have undertaken initiatives regarding EOL furniture.  

Canada 

In 2001, Environment Canada produced a document regarding the “Environmental specification for furniture”. This 
provided guidance to major furniture purchasers such as government departments and large corporations on the issue of 
office furniture reuse and remanufacture. The document suggested that incentives may be required to overcome the 
negative impression of second-hand goods. For example, allowing the budget for proposed purchases to be based on 
established pricing for new furniture. Any savings resulting from the purchases of refurbished products would be kept by 
the department, permitting it to use the savings for the purchase of other items.  

The document recognised that such an initiative would be a more effective way of encouraging reuse and 
remanufacturing “than merely requiring vendors to take back items with no assurances that a viable market will exist for 
the refurbished products”.  

The report recommended that all major plastic components should be labelled as to their content and it also included a 
“green furniture checklist” to help those that might be preparing a tender document or specification.  

Finland 

Work was conducted in 2001 on a development project called DIVAN which involved an EOL furniture collection and 
reuse pilot study around Helsinki (UEA, 2002).  

Sweden 

According to UEA (2002), a voluntary producer responsibility initiative was started in 1996 by the Swedish Furniture 
Manufactures Association (SMI). The Ecological Cycle Council for Furniture was established and work began on 
environmental design and remanufacture.  

USA 

The USA has been one of the more proactive with encouragement for reuse and remanufacture provided by the 
Environmental Protection Agency. This organisation produced a document in 1997 entitled “remanufactured products: 
good as new”, which estimated that remanufactured office furniture had a turnover of $800 million in the $9 billion US 
market. It was predicted that the segment would account for 25% of turnover by 2003. A number of benefits of the 
remanufacturing process were identified: 

• Environmental impact of landfill: business discarded around 2.9 million tons of furniture and furnishings in 1995 
(EPA, 1995). This figure excludes furniture from domestic sources. 

• Cost: landfill disposal costs averaged around $32 per ton leading to potential disposal costs of $93 million.   

• Savings: it was estimated that the use of remanufactured product on small projects (<75 workstations) lead to a 
30 to 50% saving compared to new furniture 

It is interesting to note that a significant number of commercial organisations are involved in office furniture 
remanufacturing in the USA. The most proactive of these is Herman Miller and its subsidiary company Miller SQA 
(simple, quick and affordable) which was established as part of the company’s buy-back scheme. Businesses receive a 
discount on new furniture by returning old Herman Miller items. Miller SQA now produces a line of remanufactured 
furniture called “As New”. The company only accepts around 50 to 75% of the old furniture which it inspects and it 
offers a 5 year guarantee on remanufactured product. Miller SQA also tries to find an outlet for those items which it 
cannot remanufacture, reselling them at its outlet store or selling them to a local remanufacturer. Consequently, nearly 
100% of the take back items can be reused in some way.  

Herman Miller launched the Mirra chair in 2002 in the USA. It was the company’s first product designed from the 
ground-up to meet Herman Miller’s Design for the Environment (DfE) protocols, which focus on creating economic value 
while simultaneously valuing the environment. Based on McDonough Braungart Design Chemistry (MBDC) protocols, the 
aim was to use benign, closed-loop materials and processes. 
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A wide range of USA companies offer to collect, remanufacture, store and sell surplus office furniture. Some also provide 
consultancy advice to help with refurbishment. Examples include: 

• Green Office Systems:  www.greenofficesystems.com 

• Office Facilities Group:  www.ofginstallit.com 

• Office Furniture Network:  www.offurnet.com/selling.html 

• Pacific Systems Furniture:  www.systems-furniture.com 

• RBF Interiors:   www.rbfinteriors.com 

• Refurbished Office Environments: www.roecompany.com 

• Resource Revival:    www.resourcerevival.com/wood-furniture.htm 

3.6 Packaging wood 
3.6.1 Reclaimable and reusable wood waste 

TIMCON (2001) estimated that the UK packaging trade consumed 2.5 million m3 of wood or 1.26 million tonnes of wood 
in 1999.   

Around 800,000 tonnes of wooden packaging was thought to have been refurbished. This process typically involves the 
disassembly of severely damaged packaging products such as pallets to enable sound lengths of wood to be used in the 
repair of less damaged units. Only a small amount of the tonnage estimate would have consisted of the wood used in 
repair with the majority being accounted for by the weight of the original material in the repaired item.  

After allowing for imports and exports, it has been suggested that 1,417,379 tonnes of wooden packaging entered the 
waste stream during 2002 (DEFRA, 2003). Some 767,230 tonnes or 54% were recycled, leading to a remainder of 
around 650,000 tonnes.  Discussions with industry representatives suggest that a small amount of this material may 
have been used for the repair of existing packaging. If 50,000 tonnes of wood packaging waste are used for repair, 
around 600,000 tonnes are still unaccounted for. Probable outlets include: 

• Landfill: single trip pallets are a common sight in industrial skips 

• Combustion: occurs on a variety of scales, e.g. single trip pallets may be burned through bon-fires on construction 
sites, wood burning boilers on industrial sites as well as being used for domestic fires  

• Informal reuse and recycling: some packaging delivering building products to domestic premises will end up being 
reused for other purposes such as the manufacture of composting bins or fencing. 

• Stockpiling: industrial sites will often stockpile pallets until sufficient have been collected to warrant a call to a 
pallet collector 

3.6.2 The scale of the potential market  

The main target for any initiative to promote the reuse and reclamation of more wooden packaging will be the 1.4 
million tonnes of material which enters the waste stream each year. The best environmental options for this material are 
minimisation and reuse.   

The scale of the potential market for reclamation and reuse will only be properly known once the route of the 600,000 
tonnes of missing material is identified. This is one of the tasks to be undertaken by a wooden packaging working group 
which will include representatives of DEFRA, the Environment Agency, Forest Products Association, TIMCON, Timber 
Trades Federation and the Wood Panel Industries Federation (TIMCON, 2004a).  

Due to the homogenous nature of the raw material (soft wood), it is likely that there will be the potential to reuse or 
recycle much of this wood waste. However, estimates must be tempered by the fact that 54% of the easiest to recover 
material is already being recycled. If a reuse and recycling figure of 75% is applied to the missing 600,000 tonne, a 
further 450,000 tonnes of packaging wood waste would be available each year.   

There will also be potential to move some of the 767,230 tonnes of material being recycled, further up the waste 
management hierarchy. This would require a return to sturdy multi-trip packaging and a balancing of the recycling 
incentives offered through PRNs.   
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Photograph 9: Packaging wood waste arriving at a recycling site 

 
Photograph courtesy of Alistair Bromhead 

 
3.6.3 The situation overseas 

A number of representatives of the UK wooden packaging industry viewed continental Europe as a good model for 
wooden packaging management. The standard Euro-pallet measures 1200 x 800 mm and is intended for multiple uses. 
By having a standard sized and long lasting pallet as the principal form of wooden packaging, the pallets become 
tradable commodities which pass along supply chains with the goods which they support. Consequently, company A can 
buy 100 pallets for shipping out goods to company B. A charge is levied for each pallet, but this is recouped when 
company B sends its goods onwards.  

Conversely, the UK system has many sizes of variable quality pallets. Consequently, if company A invests in 100 good 
quality pallets, it may try to collect them from the customer and transport them back to base for reuse. There is typically 
limited incentive for the customer to sort and store the pallets which leads to a high rate of loss. In addition, there are 
environmental and economic impacts associated with the logistics for the empty pallets.  
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4 Operational conditions 

4.1 Introduction 
A wide number of variables affect the operational viability of organisations involved in the reclamation and reuse of 
wood. This section focuses upon three key factors: 

• Environmental regulation 

• Operating costs 

• Marketing and distribution 

4.2 Generic environmental regulatory controls 
Environmental legislation has the potential to affect wood reclamation and reuse in a number of ways. Legislation 
determines whether a given batch of wood is a waste. If so, a number of legal regimes will apply, such as:   

• Environmental Protection Act 1990, Part II: duty of care 

• Controlled Waste (Registration of Carriers and Seizure of Vehicles) Regulations 1991  

• Waste Management Licensing Regulations 1994 

There are also product specific regulations such as the Furniture and Furnishings (Fire) (Safety) Regulations 1988 and 
the Producer Responsibility Obligations (Packaging Waste) Regulations 1997. The latter is an example of a producer 
responsibility regime and further details are provided about this concept as it is spreading to different groups of product 
and is likely to have an increasing impact upon reclamation and reuse in the future.  

The following sections provide an overview of relevant legislation. However, it should be remembered that this is just a 
summary. In addition, legislation is subject to change, with the definition of waste being influenced by UK and European 
court cases. Therefore, companies are advised to take professional advice before taking action. Further information can 
be obtained from the “Net Regs” initiative of the Environment Agency: http://www.environment-agency.gov.uk.  Your 
local branch of the Environment Agency can be contacted by telephoning 0845 9333111. Advice on legislation can also 
be obtained free of charge through the Envirowise Helpline on 0800 585794. 

4.2.1 What is waste? 

This seemingly simple question has generated a significant volume of debate at a UK and European level. One definition 
of waste is provided by the Environment Agency (2004): “any substance or object that you discard, intend to discard or 
are required to discard may be considered to be waste. Waste may require treatment or recycling either on your 
premises or elsewhere.” 

The intention of the holder of the substance is an important factor in determining whether or not it is defined as waste. 
This issue is explored further by the Environment Agency (2003) in “A simple guide to assist community sector 
reuse/refurbishment organisations in complying with waste regulations”. Where the holder passes the item onto another 
party, it is necessary to decide whether the holder has discarded the item or intends it to be used for its original 
purpose. For example, a chair donated to a furniture reuse charity for resale would not be deemed waste. However, a 
broken chair taken by the householder to a civic amenity site would be waste. It may cease to be classed as a waste 
once it has been repaired and is suitable for its original use.     

4.2.2 Environmental Protection Act 1990, Part II: duty of care 

A chain of individuals are involved in the life-cycle of waste. This will start with the producer who will consign the waste 
to a carrier for transport to a recycling or disposal site. The duty of care for waste was introduced in 1992 to prevent the 
incorrect storage, handling, treatment or disposal of waste throughout this life-cycle, thus preventing harm to human 
health or the environment. It seeks to do this by placing a duty on sites to ensure that: 

• They do not commit an offence themselves 

• They do not allow others in the chain to commit an offence 

There are four interconnected duties: 

• To prevent the unlawful disposal of the waste by anybody  
A waste producer must take all reasonable steps to prevent the unlawful disposal of a waste by third parties (e.g. 
waste carriers, disposal contractors, etc.) 
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• To make sure that waste does not escape your control or that of any other person 
Your site must handle and store the waste correctly on site. The duty also requires that the waste is placed in 
suitable containers for any transport or storage under the custody of other people 

• Only to transfer the waste to “authorised persons” 
Authorised persons include a waste collection authority or a registered waste carrier  

• To give the person taking the waste a written description which will enable them to deal lawfully 
with the waste (i.e. meet his/her own duty of care) 
This duty involves the use of a standard system of waste documentation   

4.2.3 Controlled Waste (Registration of Carriers and Seizure of Vehicles) Regulations 1991  

A waste carrier registration is required by “any person who transports controlled waste as part of a business venture (or 
otherwise for profit)” (Environment Agency, 2004). Waste producers carrying their own waste are exempted unless they 
are carrying building or demolition waste. Exempt carriers must still register with their local regulator which will be the 
Scottish Environmental Protection Agency in Scotland and the Environment Agency in England and Wales. All 
registrations last for three years. 

4.2.4 Waste Management Licensing Regulations 1994 

Waste management licensing (WML) requirements may apply to organisations which deposit, keep, treat or dispose of 
controlled waste which they did not produce. The requirement for a license depends upon variables such as the duration 
of storage, types and quantities of wastes and the activity carried out on the site. The regime is unlikely to apply to 
waste which a company produces, stores and has removed on a regular basis.   

According to the Environment Agency (2004), “lower risk waste management activities such as some reclamation and 
recycling activities are usually not seen as a threat to the environment or human health.  They are therefore, exempt 
from the need to obtain a Waste Management Licence. There are around 45 categories of exemption, most of which are 
subject to specific constraints on waste types, quantities, capacities and duration of storage.  Most exempt activities 
need to be registered with your regulator.” Therefore, even if an activity is exempt from licensing, the company 
undertaking the activity will still need to register with the regulator. 

4.2.5 Producer responsibility 

Producer responsibility is a term used to describe a policy approach which requires producers who place products on the 
market to take greater responsibility for those products when they become waste. The Producer Responsibility 
Obligations (Packaging Waste) Regulations 1997 were the first example of UK environmental legislation based upon the 
producer responsibility concept. The regulations require those who own packaging and supply it down the packaging 
chain to contribute to the cost of its recovery and recycling. The majority of participants have joined compliance 
schemes which obtain proof of the recovery and recycling on behalf of member companies. This proof largely takes the 
form of PRNs.  

The pool of revenue generated from the purchase of PRNs is intended to incentivise the expansion of recycling capacity 
in the UK. The cost of PRNs also provides an incentive to packaging users to consider ways in which they can minimise 
their obligations. The regime has encouraged a move towards reusable packaging as this only incurs an obligation on its 
first trip. For example, many obligated furniture manufacturers have reverted back to the blanket wrapping of product – 
a technique which was used several decades ago prior to the advent of cardboard and plastic based wrapping systems.  

The system has also encouraged a move towards lighter packaging. By placing fewer tonnes of packaging on the 
market, the producer incurs less obligation. However, there can be knock-on effects. For example, the National 
Association of Pallet Distributors (2004) estimates that the average lifespan of a pallet has reduced to 6-7 trips whereas 
previously a lifespan of 35 trips was suggested by TIMCON (2001). This situation is believed to have arisen due to 7.5 
million reusable pallets being sent for chipping and recycling due to the incentivisation of recycling rather than reuse by 
the 1997 packaging regulations. Pallets which are sent for recycling, typically through chipping and processing into board 
material, qualify for the generation of PRNs. Historically, between 2000 and 2004, the general recovery PRNs applicable 
to wood waste have had a market value of £15 to £25 per tonne. Such revenues were not applicable to pallets which 
were reused and hence the encouragement of recycling at the expense of reuse. Lighter and less durable pallets are 
being specified by users in the absence of sufficient quantities of reused pallets, as a lighter weight new pallet incurs a 
lower recovery and recycling obligation. 

Regardless of the pros and cons, it is generally agreed that the packaging regulations have had a major impact on the 
amount of wooden packaging which is recycled. This has risen from 94,000 tonnes in 1999 to 767,000 tonnes in 2002 
(DEFRA, 2003).  

4.2.6 Waste Electrical and Electronic Equipment Directive 

The producer responsibility concept has spawned a second regime which applies to waste electrical and electronic 
equipment (WEEE) as a result of a European Directive (2002/96/EC). This places a requirement upon Member States to 
secure the collection, recovery and recycling of electronic and electrical equipment which is discarded.  The resulting UK 
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regime will be of particular interest to those involved in WEEE, but it also has a more general interest as it demonstrates 
the progression of the producer responsibility concept.  

The WEEE regime may also generate a number of spin-off benefits. For example, the Furniture Reuse Network also has 
involvement with domestic appliances and is seeking to operate a compliance scheme. The transport and storage 
infrastructure required to operate such a scheme will allow the expansion of furniture reclamation activities. 
Furthermore, some furniture manufacturers will be directly affected by the regime, especially those which supply white 
goods for new kitchens. If kitchen manufacturers and installers have to take back appliances, they may be able to use 
their infrastructure to reuse or recycle wooden components from EOL kitchens. 

4.2.7 Integrated Product Policy 

Other producer responsibility regimes are being implemented for EOL vehicles, tyres and batteries. However, there is a 
limit to the amount of product specific policy which can be borne by Europe and it is likely that more generic regimes will 
be used in the future. Integrated Product Policy (IPP) is one European concept which might be used to progress 
producer responsibility to other areas such as EOL furniture. Early discussions on IPP suggested that a variety of 
measures might be considered to reduce the environmental impact of products such as economic instruments, substance 
bans, voluntary agreements, environmental labelling and product design guidelines (European Commission, 2001).  

The development of IPP and the spread of producer responsibility should act as an incentive to manufacturers of all 
products to consider how they might voluntarily progress towards more sustainable products. The undertaking of 
considered change in a timely manner is likely to be much more cost effective and practical than simply waiting for the 
advent of legislation.  

4.3 Construction 
4.3.1 Operational costs 

There are currently minimal efforts made by the construction industry to reuse wood waste generated on site or to reuse 
reclaimed wood in construction. If the process were to be undertaken, operational costs would include: 

• Labour associated with segregation, handling and storage 

• Opportunity cost associated with time and storage space 

• Transportation 

A proportion of this cost would be retrieved in situations where disposal costs might otherwise be incurred, e.g. if wood 
waste was sent to landfill.    

4.3.2 Marketing and distribution 

Again, the lack of construction wood waste reuse activity means that it is difficult to comment on the marketing and 
distribution of such material. Where the material passes to direct reuse on site, there will of course be no requirement 
for marketing or distribution. In situations where construction wood waste is segregated for off-site applications, the 
receiver will normally be a wood waste recycling company using the traditional outlets of animal bedding in the case of 
softwood.  

The use of reclaimed wood products is more orientated towards the self build market and smaller projects as illustrated 
in the Timber Reclaimed case study (section 2.7.1). Individuals with resources to build their own property would be 
more likely to source reclaimed products. It is not common for new build projects to use reclaimed wood unless they 
flagship or environmental projects setting out to demonstrate the viability of using reclaimed or recycled materials. The 
BEDZED case study (section 2.7.2) and is an example of construction using reclaimed wood products. 

4.3.3 Regulatory control 
British Standards 

Current standards for the use of sawn wood in construction focus solely on virgin material stock. Since the majority of 
large section wood will be structural the governing standards for reuse in a structural application will mainly be: 

• BS5268 – Structural use of wood 

• BS4169 – Glue-laminated structural members 

• BS 6446 – Specification for manufacture of glued structural components of wood and wood based panels 

• BS EN519 –Machine stress grading of wood 

Building Regulations 2000  

Due to the various types of degradation associated with reused wood, local authorities will probably require evidence 
that reclaimed wood meets the requirements of Regulation 7 of the Building Regulations 2000 (different legislation and 
regulations apply in Scotland and Northern Ireland). Some planning authorities may be sceptical about the reuse of 
construction materials on “unusual” or large scale projects based on the building industry preference for established 
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products and techniques. This approach should favour the increased reuse of materials in the future providing the long-
term performance of materials is proven.  

Construction (Design and Management) Regulations 1994 

The CDM regulations apply to construction and demolition projects. The regime places duties upon five key parties: 
client, designer, planning supervisor, principal contractor and other contractors to ensure that health and safety is 
management in a systematic manner.  

4.4 Demolition 
4.4.1 Operational costs 

Operational costs within the demolition sector include: 

• Dismantling: the cost involved in reclaiming the material such as the labour, equipment and tools required for 
dismantling.   

• Storage: reclaimed materials could be pre-sold but a stock yard is more usually required. 

• Haulage:  the demolition contractor would have to transport the materials reclaimed from the demolition project 
back to the stock yard. 

Table 21, provided by Howard Button of Button Demolition, gives an estimation of the time required to deconstruct 
certain products. Labour cost is estimated to be £7 - £12 per hour and it is the major reason why dismantling has always 
been considered to be expensive. Labour costs are associated with the time required for skilled dismantling in order to 
produce a sellable product.  

The example of the beam dismantling in table 21 shows that it would take around one hour of labour to obtain 2 m3 of 
product. After removing the beam, further cost would be incurred during its handling and storage. A further 30 minutes 
of labour is likely to be required to remove nails from the beam and cutting may also be needed prior to reuse. The 
range of costs associated with reclamation are illustrated in the Timber Reclaimed case study (section 2.7.1). 

Table 21: Time required for dismantling 

Products Time required for dismantling 

Beams & joists 30 mins/m3 

Boards & sheets 5 mins/m2 

Doors 15 minutes per door 

Fireplaces 18 minutes per fireplace 

Flooring 20 mins/m3 

Staircases 45 – 60 minutes per staircase 

Studwork 10 mins/m2 

Windows 15 minutes per ground floor window  
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4.4.2 Marketing and distribution 

According to SALVO (2004), supply distances for wood resources have generally increased especially in the South East of 
the UK. Discussions with the demolition industry suggest that the maximum distance wood waste would be transported 
was 100 miles, with the majority transported between 15 miles and 60 miles. 

A survey of 13 demolition and reclamation companies showed that flooring and structural wood (beams, joists, trusses 
etc) appeared to be the most stocked/reclaimed wood products. Most were sold after some form of processing such as 
nail removal, sizing and cleaning. DSM Demolition was the only responder which pre-sold their wood stock directly to the 
buyer from the demolition site. If buyers were not found for the wood stock, it was landfilled.  

The main sources of wood waste were; 

• 54%: commercial and industrial projects  

• 16%: housing  

• 30%: healthcare, education, governmental and other projects.  

2 of the 13 companies sourced their reclaimed wood from abroad. One obtained its wood from the refurbishment of 
French farm houses, which provide a relatively cheap source. 

The main customers for the demolition contractors were reclamation dealers which in turn sold to builders and to a 
lesser degree, private buyers.  

4.4.3 Regulatory controls 
BS6187 Code of practice for demolition  

The British Standard Code of practice for demolition concerns the process of demolition from initiation to the execution 
stages. The publication covers project development and management, site assessments, risk assessments, 
decommissioning procedures, environmental requirements and facade retention. Dismantling techniques are considered, 
including activities for reuse and recycling. Principles relating to exclusion zones, their design and application have also 
been added. 

Construction (Design and Management Regulations 1994 

These regulations are summarised in section 4.3.3 as they apply to construction as well as demolition projects.  
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4.5 Refurbishment 
4.5.1 Operational costs 

There are currently minimal efforts made by the refurbishment industry to reuse wood waste generated on site or to 
reuse reclaimed wood during the construction phase of a project. If the process were to be undertaken, operational 
costs would include: 

• Labour associated with dismantling, segregation, handling and storage of material taken from the existing 
structure 

• Opportunity cost associated with the storage space for segregated materials 

• Additional management time required for the identification and specification of reused materials compared to the 
use of standard, virgin products 

• Additional transportation associated with the delivery of segregated materials to a reclamation yard rather than a 
local MRF. Additional transport associated with incoming reused materials compared to standard materials 

Section 4.4.1 provides an idea of the scale of the cost associated with the dismantling of wood from an existing 
structure. A proportion of this cost would be retrieved in situations where disposal costs might otherwise be incurred, 
e.g. if wood waste was sent to landfill.    

4.5.2 Marketing and distribution 

Again, the lack of reuse activity means that it is difficult to comment on the marketing and distribution of such material. 
Where the material passes to direct reuse on site, there will of course be no requirement for marketing or distribution. In 
situations where construction wood waste is segregated for off-site applications, the receiver will normally be a wood 
waste recycling company using the traditional outlets of animal bedding in the case of softwood. As discussed in section 
4.4.2, transport distances for reclaimed wood waste are generally increasing due to a lack of supply.  

4.5.3 Regulatory control 

The regulatory controls discussed in section 4.3.3 (construction) and 4.4.3 (demolition) can all potentially apply to 
refurbishment projects.   

4.6 End of life furniture 
4.6.1 Operational costs 

Furniture reuse is a relatively simple process involving collection, warehousing, sales and delivery. The principal costs are 
associated with labour, premises and transport. A variety of labour arrangements are used by charitable organisations 
ranging from the use of full time paid employees to trainees and volunteers. The Furniture Reuse Network 
recommendations from a telephone conference on the subject were as follows (Shell, 2001): 

• Warehouse space to store furniture (2,000 square feet minimum): lack of space is a commonly recurring issue 
with reuse organisations. If the warehouse is full, further donations cannot be accepted and potential providers of 
furniture may use other outlets. In addition, more space gives greater flexibility to accept larger loads such as 
consignments of office furniture or manufacturer seconds   

• Loading bay or vehicle parking: collections and deliveries will be made on a daily basis, so it is essential that there 
is easy access 

• Goods outward area: to enable the storage of goods for delivery 

• Scrap storage area: not all furniture which is collected will be suitable for reuse or remanufacture. Therefore, 
adequate space is required for storing waste 

• Office: for arranging collections and deliveries 

• Reception area and showroom: the vast majority of custom will be from individuals that travel to the showroom to 
buy specific items. 

• Workshop areas: these are required for repairing items.  

• Transport: a large van will be required for collection and deliveries 

Actual costs will vary according to the market and ambition of the enterprise. Those concentrating upon domestic 
furniture will require an outlet situated close to their target market. Two thirds of the sales made by the SOFA Project in 
Bristol are to households within a two mile radius of the shop.  

Space will be more important than location for enterprises concentrating upon office furniture. For example, Green 
Works has two warehouses in London: Woolwich (16,000 ft2) and Silvertown (30,000 ft2). This capacity is required to 



 Wood Waste Reclamation and Reuse  69 
 

enable the organisation to accept large quantities of office equipment from a client, such as a consignment of several 
thousand workstations.    

Discussions with domestic reuse schemes suggest that labour typically accounts for around 50% of the operating costs, 
though this figure can vary depending on percentage of operators which work on a voluntary or subsidised basis. Some 
two thirds of the labour cost is typically attributed to the processing of EOL furniture, i.e. its receipt, handling, cleaning, 
repairing, storage and display with the associated administrative input. The remainder of the labour cost is split between 
the tasks of collection and distribution.  

Rent is often around 10% of the operating cost, but again this figure can vary as some organisations receive premises 
free of charge. A further 10% of costs may be accounted for by transport through the collection and distribution of the 
furniture. Other costs include raw materials (for repairs), utilities, machinery, waste disposal and marketing.  

The overall cost of reuse is around £500 to £600 per tonne of domestic furniture. This figure has been calculated by 
taking the total operating cost of a scheme and dividing by the number of tonnes of furniture. The costs are significantly 
lower in office furniture reuse, with £150 per tonne being more representative of a scheme operated on the lines of 
Green Works. The majority of the differential is likely to be accounted for by the economies of scale associated with bulk 
collections of office workstations. The situation regarding domestic furniture would be improved if there were regional 
bulking centres such as those suggested below.  

Civic amenity sites can potentially offer a much cheaper mechanism for the reuse of domestic furniture. There are 
limited collection costs as the majority of items will be brought to the site by householders. The most significant cost is 
likely to be the requirement for a covered area to store and display the items for sale. Such sites have the benefit of a 
good level of regional distribution, but they will only cater for those sections of the community with access to transport.  

The costs associated with domestic and office furniture reuse would increase significantly if greater degrees of 
remanufacturing were undertaken due to the associated labour, skill and machinery requirement. At its simplest, 
remanufacturing may involve stripping and recoating a piece of furniture using a spray booth and spray system. If 
alterations are to be made to the wooden content of the furniture, there will be a requirement for hand tools and basic 
machinery such as a band saw and a dimension saw.  Some commercial remanufacturers in the USA operate extensive 
facilities which incorporate a wood mill, lamination line, powder coating, hand spraying and upholstery.  

Sales revenues 

Revenues from EOL furniture are generally low. Office furniture organisations such as Green Works are able to generate 
income at the front end of the supply chain by charging customers for the removal of their furniture. In order to 
encourage demand for the product, prices are kept as low as possible. For example, office chairs typically range from £5 
to £35 with desks often around £25 to £50 (Green Works, 2004).  

Prices are also kept to a minimum by charitable organisations supplying disadvantaged groups. By definition, these 
customers have little disposable income. For example, The Furniture Recycling Project for Gloucestershire provides free 
delivery throughout Gloucestershire and typically charges the following for specific items (FRPG, 2004):  

• Bed: single base & drawers: £15 

• Bedside cabinets  £3 - £10 

• Chest of drawers  £7 - £35  

• Wardrobe   £10 - £35 

Prices are higher in the commercial second hand sector. A small high street dealer might expect £25 to £100 for a chest 
of drawers and £50 to £125 for a wardrobe (Green Works, 2004).   

Operational profitability 

A large number of commercial organisations are involved in furniture reuse in the UK suggesting that there is some 
profitability. However, such outlets must compete against cheap imports and charitable organisations which supply the 
general market.  

Commercial remanufacturing does not currently appear to be economically viable in the UK. However, there is some 
degree of commercial refurbishment for better quality domestic product. Much of this is undertaken through returns to 
the original product manufacturer.   

Commercial remanufacturing does occur in the USA, but it appears to be limited to office furniture. Discussions with UK 
manufacturers suggest that office desking in the USA tends to be of a better quality than the MFC based product which 
is so dominant in the UK. Consequently, there is more potential for financial gain from the remanufacturing of such 
items.  

A number of other external factors can contribute to the economic viability of charitable furniture reuse organisations 
(FRN, 1999): 

• Charitable status: leads to an exemption from corporation tax and relief on council tax  
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• Grant aid: a range of grants are offered at a national and regional level 

• Recycling credits: opportunity for local authorities to pass on the savings generated through recycling. 
Interpretations of the scheme vary on a regional basis 

4.6.2 Marketing and distribution 

Marketing is essential at the front and rear end of the process for those involved in furniture reuse and remanufacture. It 
is necessary to let those with EOL furniture know that your organisation exists in order to generate a supply. It is equally 
important to ensure that potential customers are aware. A large proportion of charitable furniture reuse organisations 
are members of the Furniture Reuse Network. This allows them to benefit from a degree of co-operative marketing 
including the FRN web-site which has a section to help potential donors find their local outlet.  

At a more local level there are many organisations with who a relationship should be established (Shell, 2001): 

• Social Services Area Offices and Council Housing Departments 

• Probation Service and crime reduction charities such as NACRO 

• Volunteer bureaux and family support charities like Homestart 

• Health visitors, women’s refuges, or the Red Cross 

• Housing associations 

• Citizens Advice Bureaux 

• Municipal refuse collection services and waste management services 

Furniture reuse organisations are increasingly obtaining supplies direct from manufacturers in the form of seconds and 
customer returns. The manufacturers could not sell such items to their key markets and would normally have to pay for 
landfill. This charge can be avoided by donating to a furniture reuse outlet and there is typically no displacement of the 
manufacturers’ product from the market place as the reuse scheme customers could not afford a new item. A good 
example of the use of different types of supply is provided by the Leicester based organisation STRIDE, which takes in 
office furniture, flat pack returns, upholstery ex-catalogue stock and donations from the public.  

Marketing of reclaimed furniture is typically targeted at one of three groups:  

• Small business and charitable organisations 

• The general public   

• Disadvantaged groups.  

Small business and charitable organisations are a target for reclaimed office furniture. Such organisations tend to be 
more conscious of budget than fashion and hence are willing to take workstations and equipment which have been 
discarded by bigger companies. Local Business Links, networking clubs and charity umbrella bodies are potential ways of 
gaining exposure to this market. These outlets have the benefit that they will often be purchasing multiple units rather 
than single items. The latter form of purchasing is more common for those dealing with the general public.   

Disadvantaged groups include those on low income, state benefits, reliant upon a pension, claiming income support or 
students. These groups have a lack of mobility and the vast majority will walk to a retail outlet. According to the SOFA 
Project, 2/3 of sales are delivered within 2 miles of their shop which shows the vital importance of a network of local 
outlets for community based reuse schemes. Some of these customers have their furniture bought on their behalf by 
organisations such as homelessness groups. Other will by paying themselves and consequently prices must be kept as 
low as possible.  

4.6.3 Regulatory controls 

The generic regulatory controls in section 4.2 mention a useful document produced by the Environment Agency (2003) 
entitled “A simple guide to assist community sector reuse/refurbishment organisations in complying with waste 
regulations.” This provides guidance on when EOL furniture may be classifiable as waste.  

Furniture and Furnishings (Fire) (Safety) Regulations 1988 

The Furniture and Furnishings (Fire) (Safety) Regulations 1988 have a major impact upon the potential reuse, 
remanufacturing and resale of upholstered furniture.  

The cover fabric and filling of all furniture manufactured in the UK after February 1988 must be fire retardant with 
compliance indicated through labelling. EOL furniture schemes generally refuse to take items which were made in 1988 
or later, which do not have appropriate labelling. Discussions with the SOFA Project suggest that 20 to 30% of 
upholstered furniture must be rejected due to a lack of compliance with these regulations.  

Bath & North East Somerset Council (2004) has undertaken a pilot study into the collection of non compliant three piece 
suites to evaluate the potential for disassembly and component recycling. However, around two hours were typically 
required for a single sofa which made the process unviable from an economic perspective.  
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Articles made before 1988 are unlikely to comply with the regulations will not be suitable for resale in the UK. Items 
manufactured prior to 1950 fall outside of the scope of the legislation. A useful guide to the regulations is provided by 
the Association of Master Upholsterers (2003).  

PG1/12 Combustion of fuel manufactured from or comprised of solid waste in appliances between 0.4 and 
3MW   

Wood combustion accounts for about 28% of the wood waste generated by the furniture manufacturing sector (WRAP, 
2003b). Companies operating combustion plant with a net rated thermal input between 0.4 and 3.0MW are subject to 
control via process guidance note PG1/12. Some manufacturers also burn EOL furniture for heat recovery. Care is 
required to ensure that potentially damaging pollutants are not generated. For example, PVC must be excluded to 
prevent the generation of hydrogen chloride which would rot the internal components of the boiler. The combustion of 
PVC could also bring a boiler plant within the control of the European Waste Incineration Directive (2007/76/EC), the 
emission limits of which would force the closure of a wood boiler not specifically designed to meet Directive limits.  

PG6/2 Manufacture of timber and wood based products 

Sites likely to use more than 1,000m3 of wood in any 12 month period are required to hold a local authority authorisation 
for processes involving the manufacture of timber and wood based products as defined in PG6/2. The threshold figure 
increases to 10,000m3 if the wood is sawn only, i.e. not sanded or drilled etc.  

PG6/33 Wood coating processes 

Sites which are likely to use more than 5 tonnes of solvent in any 12 month period are required to hold an authorisation 
for the operation of a wood coating process. This threshold roughly equates with the consumption of 5 or more tins per 
week (25 litres per tin) of traditional coatings such as solvent borne stain or pre-catalysed lacquer. Authorised companies 
are required to implement solvent reduction measures.   

4.7 Packaging wood 
4.7.1 Operational costs 

Pallet repair for reuse is an essentially simple operation. It involves the removal of damaged wood and its replacement 
with a suitable alternative. This process may be achieved by cannibalising pallets which are no longer suitable for reuse. 
At its simplest, the process may involve the use of hammer and nails. More commonly, nail guns and jigs will be used for 
speed and accuracy. Large manufacturers of new packaging may have semi-automated lines.  

One of the major areas of cost for all forms of wooden packaging is that of logistics. Items such as pallets will often 
weigh 30kg or more and are bulky. A repair business will have to invest in the collection, sorting, evaluation and storage 
of pallets prior to repair, storage and resale. The vast majority of dedicated pallet repairers are small businesses and sole 
traders who operate in a highly localised area. Larger companies have involvement in repair, but they tend to be 
primarily new pallet manufacturers who also conduct repair as a small part of their operation.  

This situation has changed within the past 5 years. Previously, the NAPD had a number of larger member companies 
who concentrated solely upon reuse and repair. However, the reducing stock of good quality reusable pallets in the UK 
has resulted in a reduction in the sub-sector and a requirement on larger organisations to also manufacture new pallets. 

4.7.2 Marketing and distribution 

A number of national pallet manufacturers and distributors can be identified through Internet searches. Some of these 
operate dedicated closed loop systems for larger customers. For example, Evergreen Pallet Solutions has two members 
for whom it operates such systems. The company monitors where the pallets go, collects them, inspects and repairs 
them before delivering back to the customer.  

As mentioned above, the reuse and repair specialists are predominantly small companies. These operate within a local 
area and rely upon a network of personal contacts. 

4.7.3 Regulatory controls 
 
International phytosanitary standard for wood packaging (ISPM15) 

Concern over the spread of pests, such as the Asian long-horn beetle and the pine wood nematode has led to the 
development of international rules on wooden packaging. The regime requires the treatment and certification of wooden 
packaging material travelling to and from specific countries such as Europe and North America. The regime is developing 
rapidly and the Forestry Commission is the UK’s competent body.  

Producer Responsibility Obligations (Packaging Waste) Regulations 1997 

Companies with a turnover >£2 million which handle >50 tonnes of packaging in a year, are subject to the 1997 
packaging regulations. Such organisations must register either with the regulator or a compliance scheme, maintain 
records of the weight of packaging handled annually and secure evidence that they have met their packaging recovery 
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and recycling obligations. The majority of obligated companies in the UK have joined a compliance scheme which obtains 
this evidence on their behalf in the form of packaging recovery notes (PRNs).   

  



 Wood Waste Reclamation and Reuse  73 
 

5 Opportunities and barriers   

5.1 Introduction 
It is obvious that there is enormous potential for the expansion of wood reclamation and reuse activities in the UK. This 
section identifies some of the key barriers which are currently hindering such progress and suggestions are made with 
regard to potential solutions.  Details are also provided of a number of opportunities which should further encourage 
reclamation and reuse. 

5.2 Generic opportunities 
A number of legislation and best practice based opportunities are likely to encourage wood waste reclamation and reuse 
in the future: 

• The Landfill Directive, landfill tax and rising waste costs 

• Waste Electronic and Electrical Equipment Directive 

• Integrated Product Policy 

• Corporate social responsibility 

5.2.1 The Landfill Directive, landfill tax and rising waste costs 

The EU Landfill Directive (1999/31/EC) places a number of requirements upon the UK’s waste management regime. One 
of these relates to the need to pre-treat waste before it is landfilled. The definition of the term is yet to be clarified, but 
if the process increases the cost of processing prior to landfill, the competitiveness of options further up the waste 
management hierarchy will be improved.   

In addition, the Directive has set targets for the reduction in the landfilling of biodegradable municipal waste, which 
must be reduced to 75% of the 1995 level by 2010, 50% by 2013 and 35% by 2020. Therefore, local authorities will 
have to secure the reuse, recycling and recovery of an increasing amount of biodegradable municipal waste. The 
reclamation of wood waste could contribute to compliance with these requirements.  

The Directive will also impose additional operational requirements upon waste management companies, which will be 
reflected in higher prices charged to waste producers. This situation will be compounded by the landfill tax which is set 
to rise by £3 per tonne each year for active waste from 2005 to 2010.  

5.2.2 Waste Electronic and Electrical Equipment Directive 

Although the WEEE Directive does not apply directly to wooden products other than those containing electrical 
equipment, it will lead to the establishment of a national collection, sorting and reclamation infrastructure. There is likely 
to be scope for other household goods such as EOL furniture to piggy-back on this system.  

5.2.3 Integrated Product Policy 

At some point in the future, IPP may introduce a variety of measures to reduce the environmental impact of products 
such as economic instruments, substance bans, voluntary agreements, environmental labelling and product design 
guidelines. Such measures will promote reuse, recycling and recovery rather than landfilling or incineration.  

5.2.4 Corporate social responsibility 

Corporate social responsibility (CSR) involves business addressing social and environmental responsibilities along with 
their economic commitments. The benefits include improvements to reputation, competitiveness and risk management. 
CSR commitments have encouraged companies to pay for the reuse of their office furniture through charitable networks 
rather than sending the material for disposal. It may also become reflected in policies with regard to construction, 
demolition and refurbishment.  

5.3 Construction 
5.3.1 Barrier flow diagram 

Five key categories of barrier are identified as preventing further reuse of construction wood waste: 
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• Attitudinal barriers 

• Lack of information 

• Market barriers 

• Customer barriers 

• Specification barriers 

 

5.3.2 Figure 16: Construction new build – barrier flow diagram 

Key 
1 Attitudinal barriers
2 Lack of information
3 Market barriers
4 Customer barriers
5 Specification barriers

Timber trade dealer   3

Manufacturer's own rack or 
store for off-cuts

Recycling
(e.g. chipboard, 
mulch, compost)

Reuse
(e.g timber beams, 
joists, floorboards)

2, 3, 4, 5

Landfill (including 
hazardous) & 
Combustion 
(including 

incineration, 
pyrolysis, 

gasification)

Manufacturing 
on-site
1, 2

Burning on-site 
(mostly illegal)

Manufacturing 
off-site

Commercial 
waste 

collection
1, 2, 3

Material recovery 
facility (MRF)

1, 2, 3

Waste transfer 
station (WTS)

1, 2, 3

Sales to locals for 
combustion

Manufacturing on-site
(e.g. reused floorboards)

Manufacturing off-site
(e.g. chipboard)

 
 
5.3.3 Evaluation of barriers 
Attitudinal barriers 

The perceived lack of time and space available for reclamation remains a major barrier for contractors. Discussions with 
construction contractors undertaken as part of this research show that contractors justify their lack of action on the basis 
that waste transfer stations guarantee a good level of recycling. From an environmental and economic perspective, it is 
always preferable to segregate the wooden material at source for an application near the top of the waste management 
hierarchy. In cases where time and space is genuinely restricted, clients using waste transfer stations should set reuse 
and recycling targets within their contracts.   

Lack of information 

Waste is only now being brought to the forefront of the attention of the construction sector and much of the current 
effort concentrates upon recycling rather than reuse. Discussions with a variety of construction companies showed that 
many had no idea of the volumes of wood waste produced or its destination.  

In order to manage the issue of wood waste, it is necessary to measure. Some companies such as St Georges Plc and 
McCarthy and Stone are now collecting waste data on a few of their projects. However, the practice must become much 
more widespread before sufficient data exists to enable an accurate picture to be built of the current and potential 
availability of wood waste for reclamation and reuse.  
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Market barriers 

There is currently little reuse activity within the construction sector. Most wood waste is either segregated for recycling 
or goes through a WTS, where efforts will be made to segregate material for recycling. Although segregation at source 
produces the best opportunities for reuse, there are still opportunities to promote wood reclamation at MRF and WTS.   

Customer barriers 

• Governmental projects: these projects are the biggest clients of the construction industry. If Government projects 
were to be given official targets or incentives for a percentage of reclaimed wood to be used, the industry would 
adapt and find solutions to most of the barriers. 

• Client attitudes: in order for clients and architects to specify the use of reclaimed material, a good awareness of 
the potential applications must exist.  

• Fiscal incentives: fiscal incentives like tax relief for using reclaimed material can help kick start the market making 
reclaim material more attractive price wise compared to virgin material.  

Specification 

• Standardisation: another barrier to the reclamation and reuse of construction wood waste is the tendency to 
generate short lengths of material. If the material being used for construction has been derived from demolition 
or refurbishment, it will often have incurred damage such as holes and notches. Consequently, wood waste from 
construction, demolition and refurbishment will require some form of reprocessing to produce useful lengths of 
material. Automated methods developed for the sawmilling industry such as defect cutting and finger jointing can 
be used to produce standardised lengths. Holes resulting from the removal of nails and other fixings can be filled. 
Therefore, the technology exists to enable reuse, but each of the tasks incurs time, labour and materials.  

• Quality Control: there are no guarantees that reclaimed wood is of the same quality as new wood products. Some 
form of recognised quality control will be required in order for the construction sector to consider using reclaimed 
wood products in new build programmes.    

5.4 Demolition 
5.4.1 Barrier flow diagram 

Five key categories of barrier have been identified as preventing further reuse of demolition wood waste, as illustrated in 
Figure 17: 

• Dismantling barriers 

• Collection and storage barriers 

• Customer barriers 

• Market barriers 

• Legislative barriers 
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Figure 17: Demolition – barrier flow diagram 

Key 
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5.4.2 Evaluation of barriers 
 
Dismantling barriers 

Economic viability of dismantling 

Dismantling for reuse is a very laudable philosophy for reducing the life cycle impact of the built environment although it 
is still a very uncommon practice. Many of the barriers to its uptake have not yet been addressed by the demolition 
industry. Current market conditions result in wood being chipped for recycling, burnt for energy production or sent to 
landfill instead of being reused.   

A major problem is the lack of material segregation at source. In the absence of specific legislation, segregation for 
reuse will only be undertaken if it is economically beneficial to do so. However, dismantling is very labour intensive 
compared to mechanical demolition. In addition, skilled labour is often required to reclaim wood in a sellable condition 
e.g. tongue and groove flooring will split if it is not removed in the proper manner. The use of skilled labour can make 
dismantling an expensive undertaking. Consequently, market intervention of some form is likely to be required for the 
financial equation to favour large scale reuse.   

Since demolition and the dismantling process can cause damage to wood, the suitability of wood for reuse will depend 
on the robustness of the wood component to withstand damage during removal from the building and demolition site. 
This suggests that larger section wood such as joists, studs beams, columns, purlins and trusses will be more suited to 
reuse whilst smaller sectional wood such as battens and joinery may be recycled or used as a fuel source. However there 
is a large amount of overlap whereby all wood components may be reused depending on their value.   

Dismantling tools and techniques 

The availability of technologies and techniques for the safe and economic dismantling of wooden structures provides a 
barrier to dismantling and reuse. The development of cost effective techniques and technology is required.  

Collection and storage barriers 

The location of a site affects the ability of a demolition company to undertake reclamation activities due to the influence 
of location on the type of demolition conducted.  For example, full protection from the surrounding area must be 
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provided at inner city or urban sites. Strict site operation times will be imposed along with restrictions with regard to 
noise, dust, space and transport. The result is usually a more controlled and slower demolition in which the time 
considerations are paramount and space on site is at a premium. Consequently, segregation and reuse are hindered.  
Customer barriers 

• Client perception and risk: the perception of demolition as a public nuisance does not help the image of reuse or 
recycling. In order to minimise adverse publicity, clients will usually want the demolition phase to be as rapid as 
possible.  Consequently, they may be reluctant to commission pre-demolition audits to gain a better 
understanding of the materials potentially available for reclamation and reuse. Construction contractors will also 
be keen for a quick demolition phase to increase the time availability for construction. In order for this situation to 
be reversed, the benefits of reuse need to be sold to the client, perhaps through green marketing.   

• Changing quality of raw materials: materials are usually only reclaimed if they have sufficient economic value. The 
most valuable products typically come from buildings that are hundreds of years old. Discussions with various 
demolition contractors suggest that faster growing and lower quality wood is typically used in more modern 
buildings. Consequently, there is little economical benefit for the reclamation and reuse of such products as new 
wood is often cheaper and widely available. 

• Quality: concerns exist regarding the reliability and safety of reclaimed wood and the associated liability in the 
event of failure. 

Market barriers 

• Finite products: a significant amount of reclamation and reuse involves products obtained from the demolition of 
older buildings from Tudor to Victorian times. Such products are deemed economically worthwhile to reclaim but 
such buildings are finite. 

• Market: reclaimed wood is subject to price fluctuations which makes it difficult for demolition companies to plan 
and budget in advance. A more stable market and perhaps a guaranteed minimum price for each type of 
component would act as an incentive for reclamation.  

• Supply: insufficient quantity and intermittent supply are the biggest supply issues. The availability of a consistent 
and stable supply of products could rejuvenate the reclamation market as it allows clients to plan to use reclaimed 
products.  

• Space: a large amount of storage space is required to stock reclaimed products for sale. 

Legislative barriers 

• Definition of waste: confusion regarding the definition of waste can hinder reclamation and reuse. The 
classification of reusable product as a raw material rather than a waste can help to promote a more positive 
perception as well as avoiding the costs associated with waste transport and licensing.  

• Recycling: targets are set for wood waste recycling in specific areas but not for reuse. The imposition of a regime 
to promote recycling can take material away from uses higher up the waste management hierarchy.   

• Health and safety: legislation has become more stringent over time. This has resulted in safety standards being 
raised across the industry but it has possibly had a detrimental effect on reuse as working practices become more 
restricted.  Working at height or in dangerous places is the main concern. Implementing safety procedures and 
protocols can be expensive and so most contractors would try and use more remote methods such as the use of 
machinery rather than labour. Increased mechanisation is typically associated with lower rates of dismantling and 
segregation resulting in less reclamation.  

5.5 Refurbishment 
As mentioned previously, refurbishment projects typically have a demolition and a construction phase. Consequently, 
there is a large degree of overlap in the barriers and solutions suggested for the refurbishment sector.   

5.5.1 Barrier flow diagram 

Six key categories of barrier have been identified as preventing further reuse of refurbishment wood waste, as illustrated 
in Figure 18.  
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• Attitudinal barriers 

• Lack of information 

• Market barriers 

• Customer barriers 

• Specification barriers 

• Legislative barriers 

 

Figure 18: Refurbishment barrier flow diagram 
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Attitudinal barriers 

The perceived lack of time and space available for reclamation remains a major barrier for contractors. Refurbishments 
typically have tight deadlines as they normally occur in structures which are either still in use or are shortly required for 
use.  As with demolition projects, the more confined the working area (e.g. city centre shop refurbishment) the less 
likely there is to be the space required for segregation and reuse.  

Lack of information 

The failure to quantify the waste issue has meant that refurbishment companies have remained unaware of the 
economic and environmental importance of their wood waste.  

Market barriers 

Refurbishment tends to produce less desirable types of wood associated with soft stripping rather than the more sizeable 
pieces of wood associated with demolition and structural change. The low market value for the material reduces the 
potential payback of reclamation activities and acts as a barrier to reuse. Furthermore, small diameter wood will be more 
prone to damage during the dismantling process which will hinder reuse but will not affect the recycling potential. Whilst 
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products such as good quality doors have a good reuse potential, material derived from stud walls and skirting boards is 
likely to be more suited to recycling.   

Fluctuations in the reused wood market with regard to the availability, quality and price of material, work against the 
specification of such wood for the construction phase of refurbishment projects. Clients and contractors will find it much 
easier to specify standard, virgin materials which are available instantly at a predictable price, quality and location.  

Customer barriers 

The vast majority of customers do not insist upon wood waste reclamation and reuse from refurbishment projects. 
Consequently, refurbishers naturally stick to their traditional business model with regard to wood waste. The barrier of 
apparent client apathy must be addressed. The refurbishment market is a competitive one, so the demands of large 
customers such as Governmental projects could act as a catalyst for change.   

Specification barriers 

Standardisation and quality control are issues for refurbishment projects. Reused materials will only be incorporated into 
the construction phase when the refurbisher and the client are confident that the material meets appropriate 
performance standards.   

Legislative barriers 

As with the demolition and construction sectors, a number of legislative barriers hinder the reuse of wood by 
refurbishment projects:  

• Definition of waste: confusion regarding the definition of waste can hinder reclamation and reuse. The 
classification of reusable product as a raw material rather than a waste can help to promote a more positive 
perception as well as avoiding the costs associated with waste transport and licensing.  

• Recycling: targets are set for wood waste recycling in specific areas but not for reuse. The imposition of a regime 
to promote recycling can take material away from uses higher up the waste management hierarchy.   

• Health and safety: stricter requirements are translated into more restrictive safety procedures and a move 
towards mechanised removal with lower rates of dismantling and reclamation.  
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5.6 End of life furniture 
5.6.1 Barrier flow diagram 

A number of factors prevent more EOL furniture being made available for reuse and remanufacture in the UK. These 
have been split down into the following categories as illustrated in figure 19:  

• Manufacturer barriers 

• Furniture buyer and EOL disposer barriers 

• Commercial reuse and remanufacture barriers 

• Local authority barriers   

Figure 19: Barriers to EOL furniture reuse and remanufacture 
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2 Furniture buyer and EOL disposer barriers
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5.6.2 Evaluation of barriers 
Manufacturer barriers 

Companies which manufacture new furniture have the potential to play an important role in EOL furniture reuse and 
remanufacture for the following reasons: 

• The design of their products determines the viability of reuse, remanufacture and recycling 

• Potential to create a demand for reused components through the incorporation of such items in new product 
design 

• Influence over their supply chain where they deliver direct to the end user. This provides the opportunity to offer 
take back arrangements when delivering the new product 

• Potential to raise customer awareness of EOL furniture issues 

The potential is particularly applicable to office furniture, where items are typically handled in large batches and are 
removed from their first workplace long before they are physically unsound.  

However, a number of key barriers are preventing manufacturers from taking a proactive stance. These are listed below 
in the order suggested by companies who assisted with this research:   

• Cost implications associated with the logistics, storage, handling, sorting and remanufacture of EOL product 

• Generation of costly waste through the receipt of own brand furniture in a poor condition and unusable product 
manufactured by other companies 

• Design and manufacturing changes 

• Quality concerns associated with the reuse of components 

• Product identification 
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• Fear of new product displacement due to wide availability of cheap reused products 

• Manufacturer awareness 

Cost implications  

Manufacturer experience of EOL furniture is currently limited mainly to the office sector. An increasing number of tender 
documents require the take back of existing office furniture when supplying new product. Discussions with 
manufacturers suggested that the costs associated with take back could generally not be passed onto the customer 
without making the bid uncompetitive. Consequently, take back which did occur simply involved the landfilling or 
recycling of the used product to minimise the impact upon the business. Manufacturers were concerned that product 
returned to their sites could lead to a number of problems: 

• Costs associated with transport, storage, handling and sorting   

• Consumption of space 

• Potential for cross contamination of new and old product in the case of beds and mattresses 

• Lack of markets for used components and materials 

Costs were also an issue which acted as a barrier at the front end of the process, due to the design and manufacturing 
changes required for products designed for EOL recovery. 

The EOL reuse and recovery of domestic furniture by the original manufacturers was further hindered by the nature of 
the supply which tended to be in the form of single items rather than batches. Consequently, there was little opportunity 
for the generation of economies of scale during remanufacture.  

Waste generation   

Even if action was taken to stimulate markets for component reuse, the manufacturers were concerned that take back 
schemes would still generate product which was unsuitable for reuse due to its condition. In addition, a recurring barrier 
identified during telephone discussions was the concern over the take back of product from other manufacturers.  

If EOL furniture and components have limited practical use, the manufacturer operating the take back scheme would 
have to consider options lower down the waste management hierarchy such as: 

• On-site combustion: this would be costly due to the labour required to dismantle the EOL furniture and feed into a 
hogger. In addition, there are currently no industry wide marking systems for edge-banding which would risk the 
burning of PVC related material.  

• Recycling: mainly of interest for solid wood 

• Disposal: waste charges for landfill are typically between £35 and £70 per tonne (WRAP, 2003b) 

According to WRAP (2003b), board material makes up 80% by weight of wooden raw materials entering furniture 
manufacture. This percentage is even higher in kitchens and office desking. Waste board invariably has a neutral or 
negative value reflecting the absence of large scale recycling initiatives for the material, especially in the South East. The 
principal options are combustion with heat recovery, composting, low quality animal bedding and landfill.   

Various technologies are currently being developed to address this situation. For example, TRADA’s Fibresolve project is 
investigating the application of heat, moisture and pressure to board material to convert it back to recyclable fibre. FIRA 
is developing microwave techniques which break down the resins in the board allowing recycling. Unfortunately, neither 
technique is likely to make a major commercial impact within the next five years due to the time implications associated 
with the need for testing to be conducted on progressively larger scale pilot plants.  

Waste generation is likely to be a particular problem with regard to domestic furniture. By the time items have passed 
through the traditional reuse loops associated with friends, family and second hand sales, a significant proportion of the 
original fabric of the item is likely to need repair. Contract and office furniture is generally designed, manufactured and 
tested to meet higher standards of durability.  

Design and manufacturing changes 

In the highly competitive world of furniture production, manufacturers often state that they need to concentrate upon 
production in order to remain viable. An absence of customer pressure effectively acts as a barrier to EOL activity as 
manufacturers will rarely undertake non-core activities voluntarily. Furthermore, costs associated with change could only 
be passed onto a customer for whom corporate social responsibility is an important issue.  

Quality concerns 

The potential lifespan of many furniture components is far in excess of the actual lifespan prior to an item being deemed 
unfashionable or unsuitable. In order for component reuse to become practical, manufacturers would need to develop 
systems to ensure that the components could perform adequately. This is likely to involve the testing and labelling of the 
original components, with their extraction and inspection at the end of their first life. Reassurance must also be provided 
to customers. A five year guarantee appears to be a generally accepted standard for remanufactured product in the USA.    
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Product identification 

Identification is important at two levels. Discussions revealed that manufacturers were much more prepared to consider 
the take back of their own product compared to that of a known or unknown competitor. However, current systems of 
product marking with manufacturer details are highly variable.  

With a specific piece of furniture, it is necessary to know the constituents in order to decide on the practical options for 
reuse, remanufacture and especially recovery and recycling. For example, the distinction between PVC and ABS edge-
banding is an important one for product which may be subject to combustion with heat recovery.  

New product displacement 

The manufacturers of new furniture naturally fear the erosion of their traditional markets by an increased supply of 
reused and remanufactured product. In reality, the target markets of the reuse operations consist of individuals and 
organisations which would not be able to afford new product other than cheap imports. Indeed, far from being a threat 
to furniture manufacturers, this project identified a number of benefits which could accrue from working with reuse 
organisations: 

• Reduction in the economies of scale of furniture imports at the bottom end of the quality market  

• Potential for the original manufacturer to supply new components for items which are being remanufactured. For 
example, if 700 desks have been obtained and these were used in clusters of four, there will often be insufficient 
end-pieces, locks and keys for the sale of the 700 desks separately.  

• Potential to generate new supply: for example, if 50 desks of a specific type are held in stock by a reuse 
organisation but a customer wants 54, there is potential to acquire the missing units from the original 
manufacturer 

• Potential to off-load seconds and reject product at a lower cost than disposal. Furniture reuse organisations 
benefit from the supply of seconds as they can provide a regular supply of consistent items which meet the 
aspirations of customers. However, the lower the price of the target market of the furniture manufacturer, the 
greater the degree of risk associated with product displacement. In such circumstances, the manufacturer may 
only be willing to deal with organisations which are selling to disadvantaged customers – i.e. those who could not 
afford the new products.  

Manufacturer awareness 

Discussions with furniture manufacturers conducted during the course of this study revealed that all were aware of the 
concept of producer responsibility as it applies to packaging. Larger companies had some knowledge of the spread of the 
concept to WEEE and EOL vehicles, whilst the most proactive companies were aware that at some point in the future 
there is likely to be producer responsibility based legislation for furniture products. However, little practical action was 
being taken to prepare for future regimes.  

A similar finding was made by FIRA (2002) when quizzing a dozen about the importance of factors which influenced the 
design of their products. The respondents ranked eight factors in the following priority: 

1 Customer requirements / satisfaction 

2 Style 

3 Improvement in quality 

4 Multi functionality and extended product range 

5 Prolonged service life 

6 Waste minimisation during production 

7 Improved efficiency of resources 

8 End of life disposal 

The lack of attention paid to EOL furniture was further illustrated by other questions. Only 2 companies offered to take 
back old product when delivering new furniture and “most were unaware as to the destination of their old furniture but 
assumed that it was either sold to the second hand market or sent to landfill. Even the two that returned product to the 
site sent a certain amount to landfill if there was no other outlet such as resale or use of component parts” (FIRA, 2002).  

 
 
 
Furniture buyer and EOL furniture disposer barriers 

The process of specifying new furniture often accompanies the removal of existing furniture. Commercial buyers are 
increasingly asking questions about the environmental credentials of furniture manufacturers via questionnaires. 
However, the degree of action taken on the basis of the results is sometimes questionable and experience shows that 



 Wood Waste Reclamation and Reuse  83 
 

this is can be due to the lack of understanding of relevant issues on the part of the specifier. Such practices are 
demonstrated by organisations which insist upon the take back of EOL furniture for environmental reasons, but take no 
interest in whether the material is reused, remanufactured, recycled or taken direct to landfill.  

The attitude of those who generate EOL furniture is a significant factor in determining the outlet for the material. At 
present, Government departments and large organisations are the purchasing bodies exerting most pressure upon 
furniture manufacturers to offer take back services. Consequently, many office and contract furniture suppliers have to 
take back EOL furniture when installing new furniture on specific jobs. However, the environmental impact of the current 
take back schemes is highly dubious. If the furniture was not designed for reuse and remanufacture – as is invariably 
the case at present – there are limited options for the receiving company. This problem is compounded by the likelihood 
that the company receiving the furniture was not the one that manufactured it.  

Companies such as Blueline Office Furniture are seeking to overcome this problem by establishing longer term 
relationships with their clients. This allows the company to offer a buy-back service where the cost of new furniture is 
discounted as a result of the trade-in. Such a system enables Blueline to disassemble and use the components for the 
manufacture of new furniture. It is estimated that by 2010, up to 20% of the components used by the company may be 
generated from its own used furniture.    

Retailers are not currently exerting pressure on domestic furniture suppliers. This could be due to a lack of awareness of 
the issue and/or it may be related to the fact that retailers are waiting to evaluate the impact of the WEEE regime. In 
addition, there may be a fear that their premises would become choked with EOL furniture if they started to offer take 
back services.  

Individual homeowners have a potentially significant role to play in encouraging greater reuse and reclamation of 
domestic furniture. These individuals have the freedom to choose the method for the management of individual items 
being removed and they can also potentially influence the manufacturer and installer of larger items such as a new 
kitchen with regard to the use of the EOL kitchen.  

Work by Anderson (1999) showed that householder perceptions are an important factor which influenced their tendency 
to reuse rather than dispose. When questioned about items being consigned for disposal, 18% believed that their item 
was not reusable. A further 12.7% had tried to donate items previously but these had been refused. Consequently, the 
householders no longer bothered. Consumer education would help to reduce both of these barriers by enabling 
householders to understand which items are: 

• Suitable for reuse, thereby avoiding unnecessary disposal 

• Not suitable for reuse, thereby avoiding offence and disillusionment through the rejection of an item which the 
householder perceives to be perfectly serviceable  

The market for used domestic furniture is characterised by a greater demand than supply for items in reasonably good 
shape. Such items will often be sold within a couple of days of entering a reuse store so customers do not present a 
great barrier for the reuse of such furniture. However, office furniture tends to be much slower to shift due to problems 
of demand.  

Outlets are limited because major commercial office furniture specifiers are not interested in used product. They demand 
the most modern of designs and many would not want to be seen to be buying second hand goods due to both internal 
and external expectations as well as concerns over aesthetics. Furthermore, the size of the largest of orders will run into 
thousands of identical workstations which would severely limit the choice from the used market.  

Conversely, when commercial office furniture reaches the end of its first useful life, it may be replaced in massive 
batches which would quickly overwhelm the average used office furniture dealer. The situation is exacerbated by the 
fact that the purchasers of such equipment will typically be small businesses, charitable organisations and domestic 
individuals who only want 1-3 workstations at a time.  

The involvement of commercial office furniture buyers in the second hand market would provide a major boost for reuse 
and remanufacture through the creation of demand for second hand furniture. In addition, these organisations could 
promote reuse through greater flexibility regarding the EOL furniture, for example allowing a period of months rather 
than days to remove large numbers of workstations.   

Barriers preventing commercial reuse and remanufacture 

A number of issues hinder reuse and almost totally prevent remanufacture by commercial organisations, the second 
hand trade and furniture related charities in the UK: 

• Supply and demand 

• Design and manufacturing techniques 

• Material content of the original product  

• Fire regulations 

Supply and demand 
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Securing a sufficient and regular supply of goods was a major barrier for reusers of domestic furniture. Much of this 
supply was derived from general public donations, which were sporadic in volume and content. For example, a glut of 
offers were typically received at the start of the year after households had bought new furniture in the Christmas sales. 
With regard to content, sometimes there were too many 3 pieces suites and other times too many beds or wardrobes. 
Consequently, although supply was identified as a limiting factor by many of the schemes, there were times when 
reusable items had to be rejected. This in turn led to a further reduction in supply as shown by Anderson (1999) with 
12.7% of householders not bothering to donate items to charity as previous offers had been rejected. Large amounts of 
warehousing would be required to provide adequate buffering to smooth the supply. 

A further problem associated with the irregular nature of supply from domestic households was that customers had to 
visit on a daily basis to find an appropriate piece of furniture.  

Both of these problems were reduced by the constant supply potential associated with seconds from furniture 
manufacturers. Such streams of furniture provide a regular supply of desirable items for the reuse schemes. Seconds 
generally provide a better quality product with no concerns over fire retardancy. The products have lower transport costs 
as they are collected in batches and they also meet customer aspirations as they are based on recent market research 
and design. 

Demand rather than supply tended to be a major barrier for office furniture reuse. The main outlets were small 
companies, charitable organisations and home offices. Consequently, orders were typically for 1-3 workstations at a time 
which meant that it could take a significant time to find outlets for a batch of several thousand workstations. This 
problem would be alleviated by the presence of large second hand buyers. However, commercial organisations tended 
not to specify second hand goods due to the perceived stigma, coupled with their desire for modern design 

There is scope for addressing this situation through the creation of regional collection centres. Such an option is 
currently being considered by the Furniture Reuse Network (Anderson, 2004). Such centres would allow the storage of 
as much furniture as could be collected. The items could then be inspected and sorted. Those suitable for reuse could be 
sent out to a network of local outlets. Items requiring repair and remanufacture could be stored and processed in 
batches.  

The cost equation may be altered by the impact of future legislation. The EU Landfill Directive will require the pre-
treatment of waste prior to its disposal to landfill. Pre-treatment has not been fully defined, but it could mean that EOL 
furniture must be either dismantled or crushed prior to landfill. The addition of such a cost will help to make reuse and 
remanufacture more competitive.  

Any such boost which improves the economic viability of community schemes is beneficial. The majority rely upon grants 
for start-up and must then expand to a level which generates sufficient revenue to become self sustaining.  

Design and manufacturing techniques 

Furniture which has reached the end of its first useful life today will not have been designed for remanufacture. 
Consequently, joints will typically have been designed to stay together and not come undone. Surfaces will have been 
attached so that they do not separate from the base structure. Coatings will have been intended to provide protection 
from any form of attack and not to be stripped off. As a result, a significant amount of labour will be required to perform 
remanufacturing tasks and the process will often render the component pieces unsuitable for reuse.  

As Bromhead (2003) discussed, the suitability of design for remanufacture varies greatly on a sub-sectoral basis. For 
example, a reproduction desk with traditional joints is designed for longevity rather than remanufacture. Office desking 
and partitions typically have the most suitable design for remanufacture as they are often transported in bulk and 
assembled on site. Many workstations are designed for flexibility, to allow the owner to reconfigure the set-up according 
to changing methods of operation. Consequently, office desking is often simple to unbolt and dismantle. Furthermore, 
desk tops are large flat surfaces which lend themselves to machinery based remanufacture rather than labour intensive 
processes.   
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Photograph 10: Repair of a damaged divan unit at a furniture reuse centre 

 
Photograph courtesy of Alistair Bromhead 

If commercial EOL remanufacture is to be conducted in the UK, much greater effort will be required to design furniture 
for this process. It will also be necessary to design new furniture which can incorporate the remanufactured 
components.  

At present, virtually all furniture which has an extended lifespan with a different owner, is subject to reuse rather than 
remanufacture. Work by Bath & North East Somerset Council (2004) suggested that it can take up to two hours to 
dismantle a sofa for recycling. An initiative undertaken by Anderson (1999) showed the time, skill level and cost of 
materials required for the remanufacture of a range of household furniture items as illustrated in table 22.  

Table 22: Labour and material costs involved with the remanufacture of a range of domestic furniture 

Original item New item % of original 
material used 

Skill levels 
required* 

Work hours 
required 

Cost of materials 
used 

1950’s sideboard Sideboard 99 1-5 7 £31.50 

Antique table Antique table 100 3-5 15 £6.88 

Desk Desk 100 1-2 14 £15.00 

Wardrobe Dressing screens 80 1-4 16 £6.00 

1980’s sideboard Stacking storage 
trays 

80 1-3 13 £8.00 

Kitchen cabinets Stacking storage 
trays 

80 1-3 13 £8.00 

1970’s sideboard Chez longue 60 2-5 25 £20.00 

1950’s armchair Armchair 20 2-5 14 £30.00 

1990’s sofa Sofa 40 2-5 6 £40.00 

* Skill level required ranged from 1 (low) to 5 (high) 

Source: Anderson, C (1999) Recycle, reuse, bury or burn? Towards a new agenda for bulky household waste management. SOFA 
Project, Bristol 
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If this work was conducted in a commercial environment with a labour rate of £7 per hour, it can be seen that 
remanufacturing of this domestic product would not be economically viable. For example, the labour for the 
remanufacture of the 1990’s sofa would have cost around £42 with a further £40 for materials. It is unlikely that the 
item could have been sold for much more than £50. Furthermore, some of the tasks required skilled workmen.  

Consequently, design for EOL disassembly and remanufacture is essential to avoid prohibitively high labour costs. 

Material content of the original product  

Discussions with one UK manufacturer suggested that the material content of office desking reduced the opportunity for 
commercial remanufacture in the UK compared to the USA. The UK market is dominated by relatively cheap MFC product 
which does not lend itself to remanufacture for two reasons: 

• The raw material is low cost which reduces the scope for savings through remanufacture 

• The product is designed for a 5 to 15 year lifespan rather than the twenty plus years that might be expected from 
a better quality desk manufactured using real wood veneer and solid lippings.  

Therefore, the predominance of cheap office desking creates a problem from a remanufacturing perspective. It is also a 
difficult trend to break out of. If UK consumers expect cheap desks, manufacturers will find it difficult to wean them onto 
higher quality, longer lasting items. This problem is compounded by the potential volume of competitively priced 
imports.  

Further barriers are created by the inclusion of certain materials. For example, traditional edge-banding on office desking 
was polyvinyl chloride (PVC) based. As well as receiving adverse publicity in the past decade, the material is problematic 
on furniture sites as it creates hydrogen chloride (HCl) if it enters a boiler plant. HCl is a pollutant which is subject to 
emission limits when generated within a local air pollution control authorised wood burning boiler. The burning of PVC 
could also bring a wood burning boiler under the requirements of the European Waste Incineration Directive.  

Fire regulations 

The Furniture and Furnishings (Fire) (Safety) Regulations 1988 are believed to lead to the rejection of 20 to 30% of 
upholstered furniture from reuse schemes. This legislation would require the stripping and reupholstering of existing 
furniture if it is to be made suitable for resale. Small scale investigations conducted previously by various reuse groups 
suggest that such an operation would only be economically viable for good quality traditional furniture such as that 
made by Parker Knoll.  

The UK has the most stringent set of fire regulations in the world (Hawkridge, 2004) so the export of non compliant 
furniture might be an option.  

Local authority barriers   

Local authorities could potentially play a key role regarding EOL furniture. Authorities have responsibility for civic 
amenity sites and bulky waste collections, which gives them control over two important routes of furniture collection. 
The diversion of furniture from landfill to reuse generates benefits through: 

• Lower waste disposal costs  

• Contributing to the meeting of statutory targets for the diversion of biodegradable municipal waste from landfill. 
Authorities also generate furniture waste themselves which can count towards these targets 

• Some authorities have housing responsibilities for which they must provide furniture.  

 

However, the reuse of household waste does not contribute to local authority recycling targets.  Although there may be 
some local discretionary contributions, reuse activities carried out by waste collection authorities or third parties do not 
generally receive recycling credits from the waste disposal authority. 

Magin (2001) identified a number of barriers which local authorities identified as hindering further wood recycling and 
many of these are also applicable to reuse.  
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Table 23: Barriers identified by local authorities as hindering wood recycling 

Barrier Number of respondents* % of respondents (total 63) 

Lack of local outlet for material 39 62 

Lack of resources 24 38 

Lack of space at sites 23 37 

Contamination / quality of material 15 24 

Logistics / infrastructure 4 6 

Commitment to existing contracts / 
tendering process 

2 3 

Lack of political will 2 2 

* Many respondents identified more than one constraint 

Source: Magin, G (2001) An introduction to wood waste in the UK. Fauna & Flora International 

 

Phone discussions undertaken as part of this project confirmed that the lack of suitable outlet and resources (in the main 
this means financial resources) were common barriers. An example of the end use of additional resources was provided 
by Bath and North East Somerset Council which had attracted some additional resource from DEFRA enabling the 
provision of extra labour for the segregation of suitable furniture. The money also funded the provision of a covered 
storage area at municipal waste sites.  

As discussed above, there is a significant amount of regional variation in the proactivity of such authorities. The following 
policies were exhibited in different regions: 

• Questioning of bulky waste callers and referral to local reuse organisations where appropriate 

• Collection and delivery of reusable items to reuse schemes by Waste Collection Authorities 

• Sub-contracting of bulky waste collection to a furniture reuse organisation 

• Use of a front or rear end loader to collect and crush bulky waste prior to landfilling.  

It is likely that many of the above barriers could be lessened or overcome through the generation of best practice advice 
to ensure a more consistent and less wasteful regime across the UK. This should create awareness in local authorities 
that EOL recovery can: 

• Help to contribute to Landfill Directive biodegradable municipal waste diversion targets and Agenda 21 obligations 

• Reduce vehicle movements and disposal costs  

• Supply furniture for social services and housing departments 

Guidance would also be useful on how to measure, handle, process and collect statistics on products such as EOL 
furniture with a view to harmonising practices across the country. 

5.7 Packaging 
5.7.1 Barrier flow diagram 

A number of key categories of barrier are identified in figure 20 as preventing the further reuse and repair of wooden 
packaging:  

• Manufacturer and customer barriers 

• Commercial reuse and remanufacture barriers 

• Recycling incentives 
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Figure 20: Packaging wood waste reuse barriers 
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5.7.2 Evaluation of barriers 
Manufacturer and customer barriers 

The trend for the manufacture of lighter single trip packaging such as pallets is believed to have resulted from the 
Producer Responsibility Obligations (Packaging Waste) Regulations 1997. This is a view held by the National Association 
of Pallet Manufacturers and since there is no evidence to prove this either way, this view is not universally held.  
Companies which are obligated under this regime, which require new packaging, can reduce their obligation by 
minimising the weight of packaging used. Using lighter packaging will generally save the obligated company money.  If 
customers demand lighter packaging, their suppliers will oblige. However, the knock-on effect is a reduction in the 
amount of heavier packaging suitable for multiple reuse in the UK. Consequently, those customers who want heavier 
packaging will find a limited supply and a higher price. A lower volume of reusable packaging results in more packaging 
suppliers having to concentrate upon the manufacture of new packaging instead of the repair of the existing stock – a 
process which becomes self fuelling.  

Photograph 11: Wood chip destined for recycling into board material 

 
Photograph courtesy of Alistair Bromhead 
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Problems of reuse are compounded by the UK market place which has many sizes of pallets to suit a wide range of 
racking systems. Supply chains which use a variety of pallets and racking systems will require many more pallets per 
cycle than a system which is standardised. Significantly more journeys will also be required if reuse is to be attempted 
throughout the chain. A company with an unusual size of racking system has two choices. It can either invest in heavy 
duty pallets and try to get them back or it can buy in the cheapest and lightest pallets for the job and leave it to the 
customer to find an outlet. As discussed, the 1997 packaging regulations coupled with high transport costs in the UK, 
have encouraged the latter option.  

Commercial reuse and remanufacture barriers 

The declining stock of heavy duty packaging in the UK leads to less opportunity for reuse and repair. Pallet repairers are 
typically small businesses and sole traders who operate in a highly localised area. If sufficient quantities of reusable 
pallets are not being generated in their catchment area, it will be necessary to switch focus. The presence of fewer pallet 
reuse and repair companies leads to less opportunity for users to buy reused pallets, thereby continuing the downward 
spiral.  

Recycling incentives 

The 1997 packaging regulations have created an incentive to recycle. General packaging recovery PRNs which could 
potentially be generated from the recycling of wooden packaging, had an average market value of £24 per tonne during 
2002 (Environment Exchange, 2004). Such incentives were not available for packaging reuse, though reused pallets did 
not incur an obligation for the users on the second or subsequent cycle. The National Association of Packaging 
Distributors considers that the packaging regulations have resulted in the premature recycling of around 7.5 million 
reusable pallets (NAPD, 2004a).  PRN values are currently less then half this value. 

5.8 Measurement of progress 
A variety of measures will be required to gauge the level of progress achieved in the encouragement of waste wood 
reclamation and reuse. Some of these will be generic, whilst others will be sector specific. 

Table 24: Measures of progress 

 
Category Potential measurements 

Generic • Weight of wood reclaimed and reused 

• Number of organisations involved in reclamation and reuse 

• Number of tender documents specifying reclamation & reuse 

Construction • On-site wood wastage rates 

• Weight of wood which is reused, recycled, recovered or disposed 

Demolition • Number of specific items being reused such as doors, trusses, beams and floor 
boards 

• Weight of wood which is reused, recycled, recovered or disposed  

Refurbishment • Weight of wood which is reused, recycled, recovered or disposed 

EOL Furniture 

 

• Number of items reclaimed / reused 

• Weight of wood which is reused, remanufactured, recycled and sent for 
disposal 

• Number of furniture companies actively involved in design for environment 

• Number of furniture companies offering take back facilities or subscribing to a 
take back scheme   

• Regional cost of domestic collection 

• Number of organisations with a policy on environmentally sound furniture 
purchasing and EOL reuse  
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6 Suggestions and solutions 

6.1 Introduction 
A wide range of barriers preventing the further reuse of wood waste have been identified. This section seeks to suggest 
a variety of solutions to overcome these barriers and increase rates of reuse within the UK.  

6.2 Construction 
6.2.1 Potential solutions to attitudinal barriers 

Economic instruments to encourage segregation at source 

A sharp raise in landfill charges should encourage businesses to re-evaluate current waste management practices as it 
would increase the cost of disposal and improve the pay-back of initiatives designed to move material up the waste 
management hierarchy.   

From an environmental and economic perspective, it is always preferable to segregate the wooden material at source for 
an application near the top of the waste management hierarchy. In cases where time and space is genuinely restricted, 
clients using waste transfer stations should set reuse and recycling targets within their contracts.   

6.2.2 Potential solutions to lack of information barrier 

Measurement and awareness raising 

The current lack of data on construction wood waste hinders any attempts to move towards more sustainable waste 
management options. The failure to quantify the extent of the problem results in continued ignorance of the cost of 
waste and hinders objective analysis regarding the pay-back of alternative strategies. Therefore, it is necessary for the 
sector to measure wood waste generation by type and volume. This will enable awareness raising initiatives to be 
undertaken with regard to the potential opportunities afforded by construction wood waste.  

6.2.3 Potential solutions to market barrier 

Local decanting sites 

Salvo (2004) suggests that localised decanting sites would provide a major benefit during rapid machine intensive 
demolition. Such sites would allow material to be taken from the demolition to the decanting area for subsequent sorting 
and reclamation. Therefore, interruption of the demolition process would be minimal and the supply of material to the 
reclamation and construction industry would be increased.   

The decanting sites would be able to identify and sort materials for reuse and recycling as well undertaking basic 
preparation for reuse such as the removal of nails, stripping of paints, repairing of pallets. Such sites could either 
operate on a temporary basis to serve a specific demolition project, or they could form part of a permanent regional 
network. According to Salvo (2004), the establishment of such sites would be encouraged by the introduction of tax 
incentives, value added tax relief and the relaxation of planning laws to allow the temporary use of land for reclamation   

6.2.4 Potential solutions to customer barriers 

Governmental projects 

Clients should be encouraged to set a target for the use of reclaimed materials or products on a project. Government 
projects are the biggest clients of the construction industry. If Government projects were to be given official targets or 
incentives for a percentage of reclaimed wood to be used, the construction industry would adapt and find solutions to 
most of the associated barriers. 

Client attitudes 

Awareness raising should be undertaken with clients and architects to educate them on the potential for the use of 
reclaimed wood in construction projects.  

Fiscal incentives  

Fiscal incentives could be considered to encourage the use of reclaimed materials. Examples include the use of reduced 
rates of tax and VAT.    
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6.2.5 Potential solutions to specification barriers 

Material test to verify performance 

In principle the strength of reclaimed wood can be verified from stress grading. Although the type of defects that may 
be experienced in reclaimed wood may not be covered by the British Standard codes of practice, an experienced visual 
grader should be capable of determining a suitable strength class for damaged structural wood. Alternatively, component 
tests could provide data for the reuse of wall panels, trussed rafters, composite beams and studs. These tests only 
require a few repetitions and may be used to provide generic rules for reuse of wood components. The most 
environmentally sound option and the ultimate target for construction materials is the reuse of components without 
modification, or even the reuse of whole buildings due to the lightweight structure of wood buildings. 

There are two main methods for establishing the grade and hence suitability of wood for use in construction: 

• Visual grading 

• Machine stress grading 

When structural wood is produced at the saw mill, some pieces can be eight or more times stronger than others of the 
same size and species. This is due mainly to the differences in density of the fibre material and the presence, to a 
greater or lesser extent, of defects such as knots and sloping grain. 

One of the major disadvantages of visual stress grading is that it is rather inefficient in that wood structure and density 
that influence strength cannot be sufficiently taken into consideration by visual inspection. Another disadvantage is that 
economic restraints do not allow for a slow deliberate examination of each piece and hence only a rough estimate can 
be made of even the more obvious defects such as knots and sloping grain. The grading rules therefore have to be set 
conservatively. 

There are no current grading rules for stress grading reused wood, either by machine or visually. These rules would 
need to be established if wood is to be reused structurally. Since the majority of wood in buildings will require some 
reprocessing to produce useful wood, grading of the reclaimed wood will need to be carried out. Reprocessing machines, 
such as those for finger-jointing, are expensive to install on an industrial scale. Some sawmills in the UK are currently 
‘tooling-up’ for finger-jointing waste wood from the saw log, thus turning waste into higher value products. This initiative 
should be encouraged and extended to the reprocessing of reclaimed wood. 

Once grading rules have been established for reclaimed wood other performance requirements for durability, 
dimensional tolerance and the performance of fixings can be readily established within existing codes with little alteration 
or guidance required beyond that which is already provided.  

According to Salvo (2004), one UK business can already provide stress-graded reclaimed wood beams and it is expected 
that this service will spread to other suppliers. However, Salvo stresses that for the bulk of applications, visual inspection 
is quite satisfactory. The organisation also highlights the fact that some customers demand evidence of woodworm, 
shakes, knots, splits and notches in their reclaimed beams for aesthetic reasons. 

Standardisation 

Sectional sizes of wood used in construction are already standardised as described in BS 4471. This provides the basic 
sizes of wood after sawing although due to the potential distortion of wood these may change slightly with conditioning. 
Different sizes of wood can also be obtained by either re-sawing or processing. Processed wood is commonly of two 
types: 

• Regularised 

• Planed 

Regularised wood is processed so that its thickness or depth is uniform throughout its length. Planed wood is commonly 
used in the construction of wood frame wall panels where studs are machined on all four faces to produce wood with a 
sectional tolerance of ±0.5mm. With finger-jointing and laminating techniques reclaimed wood can easily be reprocessed 
to produce the same standard sizes of wood currently available. This type of processing may be required for woods that 
have been coated with paints, varnishes or other materials, whereby the coated sections are machined from the wood 
leaving a regularised or planed finish. 



 Wood Waste Reclamation and Reuse  92 
 

Table 25: Summary of construction barriers and potential solutions 

 
 

Barriers Potential solutions 

Attitudinal barriers 
• Perceived lack of time 

• Perceived lack of space 

• Perceived extra costs 

• Economic instruments to encourage 
segregation at source  

• Encouragement of clients to set reuse and 
recycling targets for waste materials such as 
that taken to waste transfer stations 

Lack of Information 
• Lack of waste monitoring  

• No awareness regarding 
opportunities for reuse 

• Development of awareness raising initiatives 
regarding the cost of wood waste and its reuse 
and recycling potential 

Market barriers 
• Lack of consistent supply of 

reclaimed materials at a 
reasonable price 

• Lack of segregation at source 

• Promotion of recycling over 
reuse 

• Local decanting sites to increase the availability 
of reclaimed materials from demolition and 
refurbishment projects. Sites could be 
encouraged through tax incentives, VAT 
reduction and reduced planning restrictions 

• Development of awareness raising initiatives to 
make construction companies aware of the 
true cost of wood waste and the economic 
opportunities associated with reuse and 
recycling   

Customer barriers 
• Lack of awareness of the 

potential for the use of 
reclaimed materials 

• Lack of incentive for the use of 
reclaimed material 

• Setting of targets for the use of reclaimed 
materials or products on Government funded 
projects 

• Awareness raising among clients and architects 
to educate them on the potential for the use of 
reclaimed wood in construction projects.  

• Fiscal incentives to encourage the use of 
reclaimed rather than virgin materials.  

Specification barriers 
• Absence of accepted 

specification standards and 
testing regimes for reused 
wood 

• Generation of short lengths of 
variable quality material from 
the construction process 

 

• Development of material tests to verify 
performance  

• Promotion of aesthetic benefits of reclaimed 
wood 

• Standardisation of reclaimed wood to promote 
economies of scale during reprocessing and 
reuse 

 

6.3 Demolition 
6.3.1 Dismantling 

Dismantling for reuse is a very laudable philosophy for reducing the life cycle impact of the built environment although it 
is still a very uncommon practice. Many of the barriers to its uptake have not yet been addressed by the demolition 
industry. Current market conditions result in wood being chipped for recycling, burnt for energy production or sent to 
landfill instead of being reused.   

Economic viability of dismantling 

A major problem is the lack of material segregation at source. In the absence of specific legislation, segregation for 
reuse will only be undertaken if it is economically beneficial to do so. The financial equation can be made to favour reuse 
by attention to the following issues:    
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• Cost of sending wood to landfill; the higher the cost, the better the pay-back of reuse initiatives 

• Increased use of high value wood products in construction (engineered wood such as Glulam, LVL, I-beams, 
Metal-web beams) 

• Better tools and techniques for dismantling 

• Increased use and further development of reprocessing techniques such as finger-jointing and laminating 

• Standards for grading reclaimed wood 

• Process and economic case studies to generate market confidence 

• Development of routes to market 

• Increased client demand for recycling and reuse in construction, renovation and DIY 

Since demolition and the dismantling process can cause damage to wood, the suitability of wood for reuse will depend 
on the robustness of the wood component to withstand damage during removal from the building and demolition site. 
This suggests that larger section wood such as joists, studs beams, columns, purlins and trusses will be more suited to 
reuse whilst smaller sectional wood such as battens and joinery may be recycled or used as a fuel source. However there 
is a large amount of overlap whereby all wood components may be reused depending on their value.   

Dismantling tools and techniques 

Technologies and techniques for dismantling wood structures, structural elements and joinery need to be improved to 
reduce the cost of this activity and improve safety levels for operatives particularly from a manual handling perspective. 
However, care is required to identify the optimum time to conduct processing. If products are kept in larger units on the 
demolition site, they may be less susceptible to loss and damage. In addition, the removal of integral parts of a product 
may reduce its worth. For example, a fairly modern door taken out of its frame with all hinges and handles removed will 
be worth less than a similar one left in its frame with all ironmongery intact.  

Other ‘bolt-on’ technology may be required for reprocessing reclaimed wood such as: 

• Metal detectors for grading machines to avoid damage to rollers 

• Automated finger jointing and laminating machines to produce standard sizes of reused wood of any length 

• Automated sorting of waste wood into different section size categories using 3D laser scanning 

Once the wood waste has been converted through reprocessing into high value structural wood it will require re-grading. 
Grading rules for reused wood are not currently available and will need to be established, as described previously, for 
use of this wood resource. 

One key technology that needs to be developed is the automated removal of nails and screws. Many wood components 
that are reclaimed from existing structures contain nails and screws that must be removed or made safe for handling 
before reuse or recycling. This is done by hand which can be time consuming and generally only proves to be 
economically viable for high value items such as large section beams. Many lower value components such as small 
section joists and studs will need to be free of nails and screws if they are to be reused. Nailed and screwed connections 
are often used in virgin wood to attain the codified values for shear and pullout. It may be suggested that larger 
diameter nails or reduced capacities should be adopted for the reuse of structural woods. ‘Plugging’ of the wood may 
provide similar performance characteristics for wood connectors although this would need to be demonstrated. Whatever 
option is chosen for fixing reused wood, research is required to establish basic rules for reuse performance. An economic 
way around this problem has been adopted by the Scandinavians. Their approach is to specify ‘connector free zones’ 
within the wood cross section. This enables any areas containing nails or screws in the reclaimed wood to be easily 
removed with a rip saw, thus providing defect free wood that may be reused.  

Although reuse of certain waste wood may not be economically viable at the moment, increasing the value of wood 
components and making them more suited to dismantling may help reduce the amount of wood waste in the future. 
There are already wood components on the market that help to achieve this such as: 

• Metal webbed beams 

• I-beams 

• Laminated veneer lumber (LVL) and other glue laminated wood products 

These products have superior performance to ordinary structural wood and some have greatly reduced sensitivity to 
damage during installation due to the provision of holes for services to pass through. Their increased product value and 
reduced damage through the construction process improve their suitability for dismantling with minimal reprocessing. 
Encouraging more value added wood products in construction will help to ensure that future dismantling practices are 
economically viable. 



 Wood Waste Reclamation and Reuse  94 
 

6.3.2 Potential solutions for market, collection and storage barriers 

Local decanting sites 

Salvo (2004) suggest that localised decanting sites would provide a major benefit during rapid machine intensive 
demolition. Such sites would allow material to be taken from the demolition to the decanting area for subsequent sorting 
and reclamation. Therefore, interruption of the demolition process would be minimal.  

The decanting sites would be able to identify and sort materials for reuse and recycling as well undertaking basic 
preparation for reuse such as the removal of nails, stripping of paints, repairing of pallets. Such sites could either 
operate on a temporary basis to serve a specific demolition project, or they could form part of a permanent regional 
network. According to Salvo (2004), the establishment of such sites would be encouraged by the introduction of tax 
incentives, value added tax relief and the relaxation of planning laws to allow the temporary use of land for reclamation   

6.3.3 Potential solutions to customer and legislative barriers 

Governmental projects 

Clients should be encouraged to set a target for the use of reclaimed material or product on a project. Government 
projects are the biggest clients of the construction industry. If Government projects were to be given official targets or 
incentives for a percentage of reclaimed wood to be used, the industry would adapt solutions would be found to 
overcome relevant barriers. 

Various arms of Government still own large property estates which contain the very types of older buildings containing 
large amounts of recyclable materials and these building are often part of a well defined refurbishment or demolition 
programme, e.g. the Whipps Cross University Hospital complex in North London. Pre-demolition audits should be 
conducted and the programme of works should be advertised in the local area.  

Client attitudes 

Awareness raising could be used to encourage clients and architects to look at the demolition phase of a project as the 
first stage of the construction process instead of looking at it as a remnant stage of the past project. This would enable 
the planned reuse of reclaimed material on-site, with the associated savings on both waste disposal and raw material 
purchases. This process would require a pre-demolition audit to identify the materials available.  

Fiscal incentives  

Fiscal incentives like tax relief for using reclaimed material can help kick start the market making reclaim material more 
attractive price wise compared to virgin material.  

6.3.4 Potential solutions to market barriers 

A number of barriers have been identified regarding the problems of obtaining a consistent supply of good quality 
reusable material. Many of the solutions proposed above would have a positive impact on supply by encouraging 
reclamation for reuse in areas where recycling and disposal might previously have been considered. Once established, 
market stability would become self-enforcing as a good level of demand would encourage more segregation which in 
turn would lead to greater transparency of supply and encouragement for customers to specify reused material etc.  

6.3.5 Potential solutions to legislative barriers 

An Environment Agency guidance note on the definition of wood waste for the construction, demolition and 
refurbishment industries would help to ensure the consistent interpretation of the term by industry and regulators.  

A review should be undertaken of the impact of recycling based legislation on wood waste management within the UK to 
gauge the effect on reuse.  

With regard to health and safety controls, the Health and Safety Executive has produced a range of guidance notes 
specifically relating to construction, demolition and refurbishment activities. These seek to advise upon the level of 
control which could reasonably be expected.  
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Table 26: Summary of demolition barriers and potential solutions 

 
Barriers Potential solutions 

Dismantling barriers 
• Economic viability of 

dismantling 

• Availability of dismantling 
tools and techniques 

 

• Development of better dismantling tools & 
techniques to reduce the labour requirement 

• Improvement of reuse pay-back through 
economic incentives and legislation 

• Increasing the value of wood components 
through the use of value added products 
suited to dismantling 

Collection and storage 
barriers • Availability of space for 

segregation and storage 
of reusable materials 

• Development of local decanting sites to 
increase the availability of reclaimed materials 
from demolition and refurbishment projects.  

• Sites could be encouraged through tax 
incentives, VAT reduction and reduced 
planning restrictions 

Customer barriers 
• Client perception of the 

quality and risk associated 
with reused materials 

 

• Setting of wood waste reuse targets for 
Government projects 

• Awareness raising among clients and architects 
to encourage wood waste reuse 

• Fiscal incentives to encourage reuse 

Market barriers 
• Finite supply causing 

sourcing problems for old 
material 

• Unstable market prices 

• Lack of transparency in 
supply due to variations in 
supply quantity and 
quality 

• A more stable market could be encouraged 
through the development of mechanisms to 
improve the economics of supply, the use of 
local decanting sites to encourage the 
segregation of material, the setting of targets 
for Government projects, awareness raising 
among clients and the provision of fiscal 
incentives 

Legislative barriers 
• Confusion over the 

definition of waste and 
the stigma that is 
associated with the 
classification of a material 
as waste 

• Legislative incentives for 
recycling rather than 
reuse 

• Procedural controls 
introduced by health and 
safety legislation 

• Clarification on the definition of wood waste as 
it applies to the construction, demolition and 
refurbishment sectors could be provided 
through an Environment Agency guidance 
note.  

• A review should be undertaken of the impact 
of recycling based legislation on wood waste 
management within the UK to gauge the effect 
on reuse.  

• Wider uptake of HSE guidance 
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6.4 Refurbishment 
Due to the nature of the process, the solutions for refurbishment overlap with those associated with construction and 
demolition. In order to avoid repetition, the following sections place the emphasis upon any differences within 
refurbishment.  

6.4.1 Potential solutions to attitudinal barriers 

Economic instruments to encourage segregation at source 

Waste material is generated both during the removal of the existing fabric and the manufacture / installation of the 
replacement. Consequently, any upward movement in the cost of waste management would be felt particularly hard by 
refurbishment companies.  

6.4.2 Potential solutions to lack of information barrier 

Measurement and awareness raising 

The generation of wood waste during both of the main phases of a refurbishment project means that quantification 
would be particularly useful to highlight the cost of wood waste and the savings potential for refurbishment companies.  

6.4.3 Potential solutions to market barrier 

Local decanting sites 

The absence of the larger dimensioned structural wood from refurbishment projects means that the value of wood waste 
is lower than that which would be generated by a demolition project on the same structure. Therefore, there will be less  
economic benefit from the use of decanting sites compared to demolition projects, but the availability of such facilities 
would at least provide the opportunity for choice.   

6.2.4 Potential solutions to customer barriers 

Client targets 

Clients should be encouraged to set a target for the reuse of wood waste generated during the removal of the existing 
fabric and the incorporation of reused materials in the construction phases. Government projects could take a lead 
through the development of official targets or incentives.   

The process would be aided by awareness raising with clients and architects to educate them on the potential for the 
use of reclaimed wood which is being removed from or incorporated within refurbishment projects. Fiscal incentives 
could also be considered to encourage the use of reclaimed materials. Examples include the use of reduced rates of tax 
and VAT.    

6.2.4 Potential solutions to specification barriers 

Material test to verify performance 

Tests should be developed to verify the strength of reclaimed wood  

Standardisation 

The standardisation of wood size allows the generation of economies of scale through automated processing such as 
finger jointing and lamination.   

6.2.5 Potential solutions to legislative barriers 

An Environment Agency guidance note on the definition of wood waste for the construction, demolition and 
refurbishment industries would help to ensure the consistent interpretation of the term by industry and regulators.  

A review should be undertaken of the impact of recycling based legislation on wood waste management within the UK to 
gauge the effect on reuse.  

With regard to health and safety controls, the Health and Safety Executive has produced a range of guidance notes 
specifically relating to construction, demolition and refurbishment activities. These seek to advise upon the level of 
control which could reasonably be expected.  
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Table 27: Summary of refurbishment barriers and potential solutions 

 
Barriers Potential solutions 

Attitudinal barriers 
• Perceived lack of time 

• Perceived lack of space 

• Perceived extra costs 

• Economic instruments to encourage 
segregation at source  

• Encouragement of clients to set reuse and 
recycling targets for waste materials such as 
that taken to waste transfer stations 

Lack of Information 
• Lack of waste monitoring  

• No awareness regarding 
opportunities for reuse 

• Development of awareness raising initiatives 
regarding the cost of wood waste and its reuse 
and recycling potential 

Market barriers 
• Lack of consistent supply of 

reclaimed materials at a 
reasonable price 

• Lack of segregation at source 

 

• Local decanting sites to increase the availability 
of reclaimed materials from demolition and 
refurbishment projects. Sites could be 
encouraged through tax incentives, VAT 
reduction and reduced planning restrictions 

• Development of awareness raising initiatives to 
make construction companies aware of the 
true cost of wood waste and the economic 
opportunities associated with reuse and 
recycling   

Customer barriers 
• Lack of awareness of the 

potential for the use of 
reclaimed materials 

• Lack of incentive for the use of 
reclaimed material 

• Setting of targets for the use of reclaimed 
materials or products on Government funded 
projects 

• Awareness raising among clients and architects 
to educate them on the potential for the use of 
reclaimed wood in construction projects.  

• Fiscal incentives to encourage the use of 
reclaimed rather than virgin materials.  

Specification barriers 
• Absence of accepted 

specification standards and 
testing regimes for reused 
wood 

• Generation of short lengths of 
variable quality material from 
the construction process 

 

• Development of material tests to verify 
performance  

• Promotion of aesthetic benefits of reclaimed 
wood 

• Standardisation of reclaimed wood to promote 
economies of scale during reprocessing and 
reuse 

Legislative barriers 
• Confusion over the definition 

of waste and the stigma that is 
associated with the 
classification of a material as 
waste 

• Legislative incentives for 
recycling rather than reuse 

• Procedural controls introduced 
by health and safety legislation 

• Clarification on the definition of wood waste as 
it applies to the construction, demolition and 
refurbishment sectors could be provided 
through an Environment Agency guidance 
note.  

• A review should be undertaken of the impact 
of recycling based legislation on wood waste 
management within the UK to gauge the effect 
on reuse.  

• Wider uptake of HSE guidance 

 

6.5 EOL furniture  
From an environmental and economic perspective, the best options for EOL furniture are those at the top of the waste 
management hierarchy, i.e. reuse followed by remanufacture. Currently these options would appear to be marginal in 
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terms of economic viability and hence the predominance of non-commercial organisations which use some degree of 
voluntary or subsidised labour. In order to obtain a significant shift in the economics of reuse and remanufacture, it is 
necessary to reconsider the way in which furniture is designed, manufactured and sold.  

Many of the suggestions below revolve around the development and dissemination of best practice. This is a reflection of 
the fact that until now, EOL activity in the UK has concentrated upon making do with the furniture which is available. If a 
significant increase is to be obtained in the amount of EOL furniture being reused and remanufactured, it is necessary to 
secure step changes in actions and attitudes throughout the supply chain. It is necessary for these changes to be 
considered in a logical and timely manner to maximise their benefit and minimise the potential adverse effects 
associated with cost and business disruption etc. Consequently, it is necessary to develop, document and disseminate 
best practice.  

6.5.1 Potential solutions to manufacturer barriers 
Cost implications 

Design for the environment  

Design for the environment is a key concept which is yet to be embraced by the industry. It involves the reconsideration 
of the materials incorporated within a piece of furniture and the way in which they are joined together, disassembled, 
reused and recycled with a view to reducing the environmental impact of the product throughout its life cycle. 

The development of guidance and best practice on environmental design in furniture could be addressed through a 
research project involving designers and production staff from a range of furniture sub-sectors. The inclusion of design 
experts from other products would be a useful way of challenging furniture design conventions. Expertise from the 
existing furniture reuse sector should be incorporated as such organisations have experience of the physical strengths 
and weaknesses of existing products. They also have first hand knowledge of the problems associated with different 
methods of manufacture from a disassembly perspective. 

The facilitation of this group of stakeholders would allow the development and documentation of best practice for the 
environmental design of furniture. Further encouragement could be provided through the use of a design fund with 
research grants to look at particular elements of design and competitions for specific categories of prototype to 
recognise design excellence.  

Awareness raising for furniture manufacturers 

In order for furniture manufacturing companies to participate in the development of best practice for EOL furniture, it 
would be necessary to raise awareness of the issue, why it needs to be addressed and the associated benefits. An 
awareness initiative would need to focus on: 

• Legal driving forces: highlighting the spread of producer responsibility from packaging to WEEE and EOL vehicles 
and the implications for potential legislation on EOL furniture 

• Economic driving forces: financial benefits of the timely integration of environmental design into product ranges 
over a number of years 

• Marketing potential: competitive edge which can accrue to manufacturers with a proactive environmental stance 
with regard to the supply of product to customers with key purchasers such as government departments and ISO 
14001 certified organisations 

Development of best practice on manufacturing and remanufacturing 

After the development of furniture which is designed for the environment, it is necessary to manufacture such items to 
identify practical issues associated with production. Testing can be performed to simulate the use of the item over a 
number of years. The remanufacturing potential of the item may then be assessed through the disassembly, inspection, 
reuse and remanufacture of individual components. Remanufacturing techniques are poorly developed in the UK. 
Research could usefully be conducted into a number of key areas such as: 

• Potential for resurfacing MFC covered surfaces 

• Potential for refinishing real wood and veneered surfaces. There may be scope to apply these techniques to other 
products such as second hand doors.  

• Development of techniques to remanufacture good quality upholstered product in an economic manner  

• Documentation of standard systems of fixings and fixtures designed for disassembly and reuse 

Development of best practice regarding service provision 

If manufacturers are to undertake remanufacturing activities, they will have a strong preference for the take back of 
their own product as they will have a good knowledge of its contents and durability as well as having designs into which 
reused components may be incorporated. Consequently, the proportion of reusable material will be much greater and 
the amount of costly waste will be far lower.  
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Alternative methods of service provision should be researched to increase the likelihood of product being returned to the 
original manufacturer. Options include the selling of a service such as the provision of x number of workstation spaces to 
a client, rather than selling the actual workstations themselves. This allows the furniture manufacturer to retain 
ownership and control of the product. Therefore, it is much easier for the company to bring the furniture back to base 
for remanufacture and there is a much greater economic incentive to do so. Such leasing models are already used in the 
USA.  

An alternative method is the conventional sale of an item with the option of a trade-in value for the old furniture if a 
customer wants to buy a new item in the future.  

Waste generation 

Development of guidance on the environmental implications of raw materials 

The selection of environmentally sound raw materials is an essential element which can contribute to the success of EOL 
furniture initiatives.  The furniture sector currently lacks guidance on material selection which highlights the credentials 
of raw materials in terms of the environmental implications of their sourcing coupled with issues such as ease of reuse, 
remanufacture and recycling. If the absence of information was addressed, it would reduce waste by improving the 
specification of materials.  

Development of guidance on the labelling of furniture and its components 

As mentioned above, furniture manufacturers are much more open to the idea of taking-back their own furniture, rather 
than that of other companies. Standard systems of product labelling would facilitate the identification, sorting and return 
of EOL products, possibly by a central clearing house organisation.  

Labelling schemes are also required for key components, to identify the composition and the quality in terms of the 
degree of testing and expected lifespan.  

Development of board recycling technology 

Board material such as medium density fibreboard (MDF), chipboard and MFC form the cornerstone of UK furniture 
manufacturing. Products manufactured from such materials have a limited lifespan, especially when fittings such as 
hinges have been inserted and the items are used in harsh environments such as kitchens and bathrooms. Therefore, 
reuse and remanufacture will not be applicable to a large volume of EOL furniture. The next option on the waste 
management hierarchy is that of recycling and urgent attention is required for the development of recycling options for 
board material. Recycling facilities will need to be regional in nature to overcome the environmental and economic issues 
associated with wood waste transport.  

6.5.2 Potential solutions to furniture buyer and EOL furniture disposer barriers 

Awareness raising and the development of best practice for furniture buyers and disposers 

Guidance should be developed for commercial and domestic buyers to outline the environmental issues associated with 
furniture from manufacturing through to EOL reuse. This guidance should also contain best practice advice for 
environmentally sound furniture purchasing policies, such as questions which should be asked of manufacturers and 
information on how to assess the responses. 

The Government is a major purchaser of furniture and a significant boost to the EOL furniture market could be 
generated through the adoption of best practice by Government departments. Departmental targets could be used 
regarding the outlet for EOL product and the purchase of reused furniture.  

The best practice should also extend to the options available for the reuse, remanufacture and recycling of EOL 
furniture. Flow charts might be useful to outline the different options along with the provision of contact details of 
potentially relevant organisations. Consumer education regarding the suitability of EOL furniture for reuse would also be 
beneficial to increase the awareness of reuse organisations and educate potential suppliers regarding the suitability of 
furniture for reuse.  

Incentivisation of the purchase of furniture which is designed for EOL reuse and remanufacture 

As with the discussions on Integrated Product Policy, there is potential to offer economic incentives for the purchase of 
furniture which is designed for the environment. Options include reduced rates of value added tax, interest free loans 
and enhanced capital allowances. The latter two options could be based on the model developed by Action Energy with 
the Energy Technology List (Action Energy, 2004). When replacing existing equipment with approved energy efficient 
versions, the scheme allows companies to claim 100% first year capital allowances on their spending. Small and medium 
sized enterprises are also offered interest free loans for four years for the purchase of equipment. A list could be 
developed of ranges of environmentally sound furniture, with assessment based upon variables such as material content, 
ease of reuse and remanufacture.  

6.5.3 Potential solutions to commercial reuse and remanufacturing barriers 

Quantification of grey areas within the EOL furniture chain  
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This project has reviewed existing literature and used telephone discussions with key players to gain a better 
understanding of the EOL furniture chain. However, a number of areas have been identified where quantitative 
information on the rates of generation are poor, for example: 

• Rates of reuse: the project has concentrated upon EOL product, i.e. that which is in danger of falling out of the 
reuse loop. It would be useful to gain a better understanding of the nature of formal and informal reuse of 
furniture in order to better understand the length of time that items spend in reuse loops and the main reasons 
for dropping out of these loops.  

• Office and contract furniture: EOL furniture generation rates have been based upon a number of assumptions. A 
detailed survey of a statistically significant number office and contract manufacturers, second hand stores, 
auctions and reuse organisations would provide a better understanding of the actual volumes of office and 
contract furniture available for reuse and remanufacture each year.  More detailed analysis could also be 
undertaken with regard to the volume of specific furniture items, the reasons for discarding them and their 
potential for reuse and remanufacture.  

• Municipal waste streams: the measurement of the municipal waste stream is improving. However, figures are still 
not compiled on furniture arisings through household waste, bulky waste or civic amenity sites. The latter two 
categories warrant further investigation and quantification with regard to volumes and the outlet for the received 
materials. 

Development of a brokerage service for seconds  

This project has identified seconds as being a valuable source of furniture for reuse schemes. It is estimated that around 
50,000 tonnes of wood are contained within new furniture which is returned to the manufacturer due to problems such 
as those associated with delivery, missing parts and a change of mind on the part of the customer. This figure was 
based on an average return rate of 1.94% of furniture output. In reality, there will also be other causes of seconds such 
as the end of product lines, stock which is damaged in-house, prototypes for new designs and test pieces for new 
coatings.  

It would be useful to conduct further work on the issue to: 

• Identify the causes of seconds 

• Quantify the scale of the issue within specific sub-sectors 

• Raise awareness among manufacturers of the reuse potential of seconds 

• Evaluate the potential for a brokerage service to match supply and demand for seconds  

Office furniture pilot study  

Office furniture appears to have the greatest potential for commercial reuse and remanufacturing. There is potential to 
establish an office furniture specific pilot scheme involving office furniture manufacturers, reuse organisations and major 
purchasers to serve areas which are currently lacking in reuse and remanufacturing capacity. Manchester &/or the M62 
corridor would be a potential location due to the number of major conurbations, a high population of office furniture 
manufacturers and good road links. Such an operation could: 

• Collect, evaluate and store EOL office furniture 

• Develop remanufacturing techniques    

• Conduct market research with key buyers to understand what degree of change is required in EOL product for it 
to become attractive to commercial buyers 

• Develop quality assurance systems which provide suitable levels of assurance to commercial customers 

• Develop ranges of furniture manufactured from or incorporating old components 

• Develop a pricing structure which encourages the trade-in of old product from participating companies 

• Evaluate the impact on new product sales for participating manufacturers which offer take back services  

• Development of new markets for waste materials such as the conversion of MFC worktops into flooring 

• Utilise input from the managers of participating furniture companies. The secondment of management expertise 
has been identified as a valuable potential source of learning and development by the manager of one reuse 
scheme. Operational advice could also be obtained on a consultancy basis from commercial remanufacturers in 
the USA 

• Develop a self-sufficient operational model which provides a blueprint for a national collection organisation 

Development of regional EOL furniture collection centres 

The development of regional furniture collection centres would enable a significantly greater proportion of domestic, 
office and contract furniture to be collected, evaluated, stored and reused or remanufactured. Such bulking facilities 
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would help to overcome problems associated with the seasonality of supply. They would also give the opportunity to 
generate economies of scale sufficient to increase the degree of remanufacture.  

Furniture Reuse Network is currently investigating the potential for up to 40 regional collection centres of 50,000 ft2 each 
as part of a campaign to offer a compliance scheme for waste electrical equipment. The centres will also be used for 
furniture. 

Photograph 12: storage of office furniture for subsequent reuse 

 
Photograph courtesy of Green Works 

 

Investigation into the export potential for EOL furniture 

The UK Furniture and Furnishings (Fire) (Safety) Regulations 1988 have been identified as being particularly stringent. 
Product which does not meet these requirements cannot be resold in the UK. However, potential may exist to ship it 
overseas. Similarly, office desking which is unfashionable in the UK may have a market in less developed countries. 
Investigation could usefully be conducted into potential markets and costs for EOL furniture reuse overseas. 

6.5.4 Potential solutions to local authority barriers 

Awareness raising and the development of best practice for local authorities 

It has been identified that local authorities have a key role to play in EOL furniture through their Waste Collection 
Authority and Waste Disposal Authority responsibilities. Detailed work should be undertaken with such bodies to get a 
better understanding of the underlying reasons for the regional variations in policy and practice.  

Guidance should be developed to raise awareness and promote best practice. Joined up thinking should be encouraged 
with greater communication between those authority departments which have access to EOL furniture and those which 
have to buy furniture for individuals who are being housed. Guidance would be useful on how to measure, handle, 
process and collect statistics on products such as EOL furniture with a view to harmonising practices across the country. 

There is also likely to be scope for authority departments to make use of reused office furniture for internal purposes, 
perhaps with an incentive to be able to spend the savings (compared to new furniture) internally.  
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Table 28: Summary of EOL furniture barriers and potential solutions 

 Barriers Potential solutions 

Cost implications 

• Cost implications associated 
with the transport, storage 
and handling of EOL 
furniture 

• Consumption of space in 
manufacturer premises 

• Contamination of new 
furniture by old - mainly 
related to hygiene issues 
with beds 

 

• Cost implications would be reduced through the 
development and application of guidance on the 
environmental design of furniture. Awareness raising 
would be required to encourage the adoption of such 
best practice 

• Space problems might be addressed through the 
establishment of regional EOL furniture collection 
centres and the development of co-operative projects 
such as that suggested for an office furniture reuse pilot 
scheme 

• Contamination issues would need to be overcome by 
the development and adoption of best practice on 
manufacturing and remanufacturing techniques. These 
would incorporate procedural suggestions regarding the 
segregation of product  

Waste generation 

• Lack of end markets for 
reused products and 
disassembled components  

• Components unsuitable for 
recycling 

• Lack of outlets for waste 
board material 

• End markets for the reuse of furniture and components 
would be encouraged if product was designed for reuse 
and remanufacture. EOL items with less potential for 
reuse in UK markets should be considered for export 

• Component recycling would be encouraged by the 
adoption of environmental design principles, 
development of best practice on remanufacturing and 
the review of the traditional model of service provision 
to facilitate original manufacturer take-back and 
remanufacture 

• Board material reuse and recycling outlets must be 
developed 

• Design and manufacturing 
changes have cost and 
practical implications     

• The development and adoption of best practice 
regarding environmental design and manufacturing / 
remanufacturing would minimise the impact of change 
and maximise the associated benefits. The development 
of examples and case studies through an office furniture 
pilot scheme would help to raise awareness and 
encourage uptake 

• The reuse of disassembled 
components in new product 
raises quality control 
concerns 

• Manufacturers require guidance on the environmental 
implications of raw materials to enable the choice of 
component parts which have a long lifespan and are 
suitable for reuse.  

• As part of the development of best practice on 
remanufacturing, attention would need to be paid to 
component testing and labelling 

• Environmental design guidance would help 
manufacturers to integrate suitable materials into their 
product in an optimum manner 

Manufacturer 

Product identification 

• Identification of 
manufacturer 

• Identification of component 
constituents, quality and 
durability / testing 
performance 

• Guidance on remanufacturing best practice would need 
to include suggestions regarding the labelling of 
products and individual components as well as 
suggestions regarding component testing  
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 Barriers Potential solutions 

• New product displacement 
with a loss of market share 
to cheaper reused product 

• Awareness raising would be required to educate 
manufacturers regarding the potential benefits of reuse. 
Practical  illustration of the benefit could be provided 
through an office furniture pilot study 

• The consideration of the export potential for EOL 
furniture could also prevent problems in the UK market 

• The lack of manufacturer 
awareness and the failure 
to understand the 
importance of EOL issues 
and future implications of 
producer responsibility 

• Awareness raising required with the development of 
case studies to illustrate the potential benefits which 
could accrue from addressing the EOL furniture issue 

Awareness levels on the part of 
furniture buyers and EOL furniture 
generators 

• Lack of knowledge 
regarding the assessment 
of the environmental 
credentials of furniture 
manufacturers 

• Lack of knowledge 
regarding the reusability of 
items and the availability of 
reuse schemes 

• Awareness raising and the development of best practice 
for furniture buyers and disposers. Such guidance would 
enable buyers to understand the requests which they 
should make of furniture suppliers to evaluate their 
environmental credentials. Guidance would raise the 
awareness of disposers regarding the options for EOL 
furniture products 

• The participation of buyers in the EOL furniture issue 
would be encouraged if the purchase of furniture which 
is designed for EOL reuse and remanufacture is 
incentivised in some way. For example the use of 
enhanced capital allowances or the provision of internal 
accounting guidelines allowing savings through the 
purchase of reused equipment to be spent by the 
specifier 

• There is a perception 
among commercial buyers 
that there is a stigma 
associated with second 
hand goods, coupled with 
an expectation that only 
new items will be purchased 

• Awareness raising and the development of best practice 
for furniture buyers to show the benefits which can 
accrue through the consideration of EOL furniture issues 

• Adoption of best practice by Government departments 
would act as a boost to the market. Targets would be 
useful to encourage the provision of EOL furniture to 
reuse and remanufacture schemes. Targets could also 
be set for the percentage of new furniture to be 
sourced from used supplies 

Furniture buyers 
and EOL 
furniture 
generators 

• Physical barrier regarding 
the requirement to remove 
large batches of office 
workstations in a short 
period of time 

• Awareness raising and the development of best practice 
for furniture disposers to encourage forward thinking 
with regard to EOL product 
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 Barriers Potential solutions 

Supply and demand 

• Obtaining sufficient quantity 
of EOL furniture 

• Presence of adequate 
warehousing 

• The quantification of remaining grey areas within the 
EOL furniture chain would enable current and potential 
scheme operators to make informed choices 

• The development of a brokerage service for seconds 
would encourage furniture manufacturers to work more 
closely with reuse schemes as well as providing a more 
constant supply of product 

• Problems of supply and demand would be eased 
through the development of regional EOL furniture 
collection centres. These should be able to achieve 
economies of scale through bulk processing 

• A significant amount of time 
and labour are required for 
the remanufacture of items 
not designed for the 
process 

• The development and adoption of environmental design 
best practice by manufacturers would enable much 
more cost effective reuse and remanufacture. The 
process would also be aided by the development of best 
practice on manufacturing and remanufacturing 

Material content of original 
product 

• Trend for the manufacture 
of less durable furniture 
which creates less incentive 
for remanufacturing 

• Incorporation of problem 
compounds such as PVC in 
edge-banding 

• The reconsideration of service provision could be one 
way in which manufacturers could be encouraged to 
design furniture for reuse and remanufacture  

• Manufacturers must be made aware of the 
environmental implications of raw materials 

 

Commercial 
reuse and 
remanufacture 

Fire regulations 

• Inability to sell non-
compliant furniture 

• Time and labour associated 
with the replacement of 
fillings and fabrics 

• It is impractical to suggest significant changes to the 
Furniture and Furnishings (Fire) (Safety) Regulations 
1988. However, as these regulations form the strictest 
set of flammability control in the world, there is scope 
to consider the export potential of EOL furniture 

Local authority Awareness 

• Knowledge of EOL furniture 
issues 

• Lack or co-ordination 
between the different local 
authority tiers 

• Lack of co-ordination of 
different departments 
responsible for the disposal 
of municipal waste and 
those responsible for 
housing 

• Awareness raising and the development of best practice 
for local authorities 

 

6.6 Packaging 
6.6.1 Potential solutions to manufacturer and customer barriers 

Incentives for standardisation and reuse 

The introduction of packaging with a standard size and durability would remove many of the reuse barriers. A number of 
representatives of the UK wooden packaging industry viewed continental Europe as a good model for wooden packaging 
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management. The standard Euro-pallet measures 1200 x 800 mm and is intended for multiple uses. By having a 
standard sized and long lasting pallet as the principal form of wooden packaging, the pallets become tradable 
commodities which pass along supply chains with the goods which they support. Consequently, company A can buy 100 
pallets for shipping out goods to company B. A charge is levied for each pallet, but this is recouped when company B 
sends its goods onwards.  

Conversely, the UK system has many sizes of variable quality pallets. Consequently, if company A invests in 100 good 
quality pallets, it may try to collect them from the customer and transport them back to base for reuse. There is typically 
limited incentive for the customer to sort and store the pallets which leads to a high rate of loss. In addition, there are 
environmental and economic impacts associated with the logistics for the empty pallets.  

The switch to a standardised system which encourages reuse could be encouraged through the use of incentives such as 
economic instruments. At the front end of the packaging manufacturing cycle, it will always problematic to impose a levy 
on non-standard packaging or a subsidy on items which meet a specific set of standards. However, other options exist 
such as a reduced rate of value added tax on pallets which meet a UK standard or racking which is designed to 
accommodate such items. Enhanced capital allowances or interest free loans could be considered for packaging or 
racking which is certified to a set of standard criteria.  

Awareness raising 

Awareness raising should be undertaken with packaging users to explain the life-cycle of wooden packaging and the 
environmental benefits which can accrue through reuse rather than recycling. Case studies should be used to illustrate 
the economic and environmental benefits which can accrue through the specification of durable packaging, of standard 
dimensions in closed and open loop systems. The availability of such information will help to exert pressure on 
organisations with an interest in environmental performance such as those holding ISO 14001 certification.  

A guide of this nature would need to involve packaging manufacturers, specifiers and repairers along with input from 
racking manufacturers.  

Certifiable reusable packaging systems 

Consideration could be given to the use of certifiable reusable packaging systems which do not incur obligations on the 
first trip if it can be demonstrated that the material is retained within a closed loop. This would effectively extend the 
rules on internal supply to situations where the packaging was passed onto another stage in the packaging chain, but 
the material was returned to the original supplier.   

However, there would be problems with such a regime as the material would still be defined as packaging in accordance 
with the Packaging and Packaging Waste Directive 1994 (94/62/EC). Consequently, records would still need to be kept of 
the volume and a corresponding amount of recovery and recycling would have to occur elsewhere in the UK system 

6.6.2 Potential solutions to commercial reuse and remanufacture barriers 

Mechanisms to increase the visibility of packaging reuse organisations 

Packaging reuse requires the stockpiling of items such as pallets by a user and their collection, sorting and repair by a 
repair &/or reuse organisation, prior to selling to the next user. It is likely that a significant amount of packaging drops 
out of the reuse loop because the end user does not realise the reuse potential, or he does not contact an appropriate 
reuse organisation. A national wooden packaging reuse website could be developed to promote contact between 
packaging users and repairers. This could allow those with packaging to enter their postcode and identify a list of local 
reuse organisations, similar to the approach adopted by www.recyclewood.org.uk  

6.6.3 Potential solutions to recycling incentive barriers 

A review should be undertaken of the effect of the Producer Responsibility Obligations (Packaging Waste) Regulations 
1997 upon packaging reuse levels within the UK.  
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Table 29: Summary of wooden packaging reuse barriers and potential solutions 

 Barriers Potential solutions 

Manufacturer 
and customer 
barriers 

• The presence of the PRN regime creates 
an incentive for recycling rather than 
reuse 

• The Producer Responsibility Obligations 
(Packaging Waste) Regulations 1997 
incentivise the use of lighter packaging 
which means that lower quantities of 
suitable packaging are available for reuse 

• Greater incentives to encourage 
standardisation and the specification of 
reusable packaging. Enhanced capital 
allowances or interest free loans could be 
considered for packaging or racking which 
is certified to a set of standard criteria. 

• Awareness raising should be undertaken 
with packaging users to explain the life-
cycle of wooden packaging and the 
environmental benefits which can accrue 
through reuse rather than recycling. Case 
studies should be used to illustrate the 
benefits which can accrue through the 
specification of durable packaging 

• Mechanisms to increase the visibility of 
packaging reuse organisations should be 
considered, e.g. a national wooden 
packaging reuse website 

Commercial 
reuse and 
remanufacture 
barriers 

• The reduced availability of packaging 
which is suitable for reuse is a barrier 
resulting from the increased recycling of 
reusable packaging and the trend 
towards the specification of lighter weight 
packaging 

• Greater incentives must be developed to 
encourage standardisation and the 
specification of reusable packaging. 
Enhanced capital allowances or interest 
free loans could be considered for 
packaging or racking which is certified to a 
set of standard criteria. 

• Mechanisms to increase the visibility of 
packaging reuse organisations should be 
considered, e.g. a national wooden 
packaging reuse website 

 

Recycling 
incentive barriers 

• Encouragement of recycling at the 
expense of reuse 

• No evidence exists currently to state that 
the Producer Responsibility Obligations 
(Packaging Waste) Regulations 1997 have 
encouraged recycling at the expense of 
reuse.  Suggest a review is undertaken to 
examine the evidence.  
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7. Conclusions 

This research concentrated upon five categories of wood waste reclamation and reuse: construction, demolition, 
refurbishment, EOL furniture and packaging. As illustrated in table 30 these sectors collectively generate around 5.5 
million tonnes of wood waste each year, just 9.6% of which is reused. A further 25.4% of the material is recycled or 
recovered and the remaining 64.5% is disposed of through incineration without heat recovery or landfill.  

 

Table 30: Current wood waste reuse, recycling, recovery and disposal rates 

Sector Wood waste 
arisings 
(tonnes) 

Tonnage 
reclaimed 
for reuse 

Tonnage 
recycled or 
recovered 

Tonnage 
disposed 

(%) 

Current rate 
of reuse, 
recycling 

and recovery 

Construction 1,053,000* 135,000 377,000 515,000 51% 

Demolition & 
refurbishment 

1,033,000 133,000 240,000 660,000 36% 

EOL 
furniture** 

2,050,000 212,500 24,500 1,813,000 9% 

Packaging 1,400,000 50,000*** 767,000 583,000 58% 

Total 5,536,000 530,500 1,408,500 3,571,000 36% 

*Includes 26,000 tonnes for “other” uses 

**Furniture figures do not include production wood waste which is estimated at 482,000 tonnes p.a. 
(WRAP, 2003b) 

***This figure only includes packaging wood waste reclaimed for reuse and excludes the weight of 
reusable packaging such as pallets which are reused each year  

Such a pattern of wood waste management is diametrically opposed to the recommendations of the waste management 
hierarchy. The latter recognises that after reducing wood waste at source it is environmentally and economically 
desirable to consider the option of reuse. Attention should then turn to recycling, followed by recovery, with disposal 
being the least favoured option. This research has identified a wide range of barriers which are currently preventing the 
movement of wood waste to options higher up the waste management hierarchy.  

The construction, demolition and refurbishment sectors shared a number of barriers. Of key importance were the 
attitudes of clients and contractors. The former frequently imposed tight project deadlines which placed contractors 
under pressure. Consequently, operational techniques for demolition favoured mechanisation rather than careful 
dismantling – a trend which was further reinforced by health and safety considerations. The failure to segregate reusable 
materials during demolition contributed to the patchy availability of certain types of reclaimed wood products, which in 
turn acted as a disincentive for those involved in construction. 

The failure to segregate materials also resulted from the frequent lack of availability of space on construction, demolition 
and refurbishment sites. Consequently, wood waste was typically placed in a general skip which was taken to a material 
recycling facility for a degree of sorting prior to recycling.  

A lack of awareness was identified as a barrier on the part of clients and contractors. If clients were aware of the 
potential benefits of reused wood, they would be more likely to specify its inclusion within projects. The creation of a 
good level of demand, with its associated revenues, would encourage contractors to make time, labour and space 
available for segregation and reuse. However, the issue of specification must be addressed to provide customer 
confidence that reused materials can perform the relevant task in a safe manner.  

Financial considerations also provided a major barrier to EOL furniture reuse. Original product manufacturers were 
concerned that take-back requirements imposed by customers would have significant costs due to the transport, labour, 
storage and handling of a product which the manufacturers perceived to have a neutral or negative financial value. 
Furniture manufacturers typically thought that the reuse market was extremely limited and they were also concerned 
about the potential to displace their new product through the introduction of second hand alternatives. In order to create 
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a financially viable form of remanufacturing, it was identified that product would have to be redesigned with much 
greater thought given to material types, jointing techniques and potential mechanisms for remanufacture.  

As a result of current methods of furniture production, remanufacture does not appear to be economically viable in the 
UK at present. Virtually all reclaimed furniture is reused in its original state with only a minimal amount of repair and 
virtually no remanufacturing. Furniture reuse organisations reinforce the suggestion that product needs to be designed 
for EOL remanufacture if the process is to become economically viable.  

It was interesting to note that wood which was reused in construction, such as dimensional beams, could command a 
premium due to the aesthetic interest provided by wear and tear. The reverse was true with second hand furniture, to 
which a stigma was attached. Consequently, major commercial buyers would never be seen to be purchasing used 
furniture.  

A major barrier for wooden packaging reuse was the declining stock of good quality, reusable packaging. Industry 
representatives felt that the Producer Responsibility Obligations (Packaging Waste) Regulations 1997 provided a boost to 
recycling at the expense of reuse. Packaging recycling note revenue could only be generated through recycling rather 
than reuse and this was believed to have distorted the packaging wood market and encouraged the recycling of many 
tonnes of perfectly reusable packaging. The declining stock of reusable packaging meant an increasing tendency to 
specify single trip alternatives, which exacerbated the downward spiral. A further barrier was the absence of standard 
packaging systems such as the use of a single pallet size. This led to a lower chance of direct reuse for wooden 
packaging as it moved along the supply chain and an increased requirement for packaging transport.  

A variety of measures have been suggested to overcome the barriers in each sector. A commonly recurring theme has 
been the need to improve the economics of reuse compared to options lower down the waste management hierarchy. 
Such improvements could be achieved through the use of fiscal incentives to encourage reuse, for example, reduced 
rates of VAT or enhanced capital allowances for preferable products. Alternatively, larger penalties could be considered 
for less desirable options such as an increased rate of escalation for the landfill tax.  

The need for awareness raising and the development of best practice has been identified in all of the sectors. In order to 
achieve change, it is necessary for all stakeholders to be made aware of the economic and environmental benefits which 
could accrue from their actions. Improved measurement and quantification of wood waste arisings would benefit the 
awareness process as it would facilitate the calculation of the true cost of waste.  

Government intervention has been suggested to boost reuse in the construction, demolition and refurbishment sectors. 
Government projects account for a significant proportion of the work undertaken in such areas and there is an 
opportunity for the adoption of a proactive stance. For example, Government sponsored construction projects could set 
targets for the inclusion of reused products and demolition contracts could specify a minimum level of reuse, recycling 
and recovery. The establishment of a network of local decanting sites has also been suggested to increase the 
availability of reused materials whilst creating minimal levels of disruption at construction, demolition and refurbishment 
sites.   

More cost effective wood waste supplies could be generated by the demolition sector through the development of better 
dismantling tools and techniques coupled with the increased use of value added wood components designed for 
dismantling. The establishment of a nationally agreed system of testing for reused wood was also identified as 
important.  

Many of the suggestions regarding EOL furniture concentrated upon the development and documentation of best 
practice, a reflection of the lack of attention which has been paid to EOL furniture remanufacturing in the UK. Whilst 
reuse is established through second hand and charitable organisations, remanufacturing is virtually non-existent. 
Relevant techniques and best practice will need to be developed if a significant increase in reuse is to be achieved as the 
markets for straight reuse (with no remanufacturing) appear to be limited, especially with regard to office furniture. 
Experience to date shows that remanufacturing will only become economically viable if changes are made to the design 
and construction of new products. Hence the need to develop and promote best practice with regard to environmental 
design and remanufacturing.   

The increased use of board material represents a major challenge to EOL furniture reuse. Board now accounts for 
around 80% of the weight of wood within furniture (WRAP, 2003b). Where this material has been used in a harsh 
environment such as a kitchen &/or it has had a number of fittings inserted, there is often limited potential for reuse. 
Therefore, recycling will often be the best environmental option, but there are few recycling facilities for board. The 
development of board recycling technologies is essential to avoid the stockpiling and disposal of board based EOL 
furniture.  

Solutions for packaging centre around the development of standardised, reuse based systems for the UK. In the case of 
pallets, incentives need to be considered to encourage users to change to a common system such as one based on Euro 
pallets. A change in warehouse racking would also be required and companies could be encouraged to undertake such 
capital expenditure through incentives such as enhanced capital allowances and interest free loans on approved 
equipment, as are currently available on approved energy saving devices through the Action Energy programme.  

An attempt has been made to evaluate the potential to increase the rates of reuse, recycling and recovery as illustrated 
in table 31. Naturally, any such predictions must be treated as very rough approximations. However, they do serve to 
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give ball-park estimates of the scope for improvement. The predictions recognise that due to diseconomies of scale, it 
will never be economical to reclaim 100% of the wood waste generated. Estimates were typically based upon the reuse, 
recycling and recovery of 75% of the material which is currently sent for disposal15.  

The predictions show that there is scope to slightly more than double the amount of wood waste which is currently sent 
for reuse, recycling or recovery. EOL furniture reclamation has been identified as an area with particular scope for 
improvement with the potential to increase rates from 9% at present up to a level of around 71% - equivalent to the 
utilisation of an additional 1.2 million tonnes of wood waste each year.  

 

Table 31: Potential wood waste reuse, recycling and recovery rates 

Sector Wood 
waste 

arisings 
(tonnes) 

Current rate 
of reuse, 

recycling and 
recovery 

Current 
tonnage of 

reuse, 
recycling and 

recovery 

Potential rate of 
reuse, recycling 

and recovery 

Potential tonnage of  
reuse, recycling and 

recovery  

Construction 1,053,000 51% 512,000 83% 870,000 

Demolition & 
refurbishment 

1,033,000 36% 373,000 84% 868,000 

EOL furniture 2,050,000 9% 237,000 71% 1,447,000 

Packaging 1,400,000 58% 817,000 90% 1,267,000 

Total 5,536,000 36% 1,939,000 80% 4,452,000 

                                                 
15 Actual calculations are provided in chapter 3 
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Appendix 1: Glossary of terms 

Actual demolition audit (ADA): audit to record the actual waste produced by a demolition project 

Architectural and decorative wood: external and internal wood trim and other decorative (non-structural) wood 
components 

Board material: particleboard such as medium density fibreboard, chipboard and melamine faced chipboard which 
comprises wood fibres bound with a resin matrix   

Coated wood: timber to which stains, sealers or lacquers have been applied. This category does not included wood 
which has been impregnated with preservative (treated wood) 

Component recycling: utilisation of components from a dismantled item, for example using the desk-top from an end-of-
cycle office desk for attic flooring. This term is specifically referred to in the WEEE Directive   

Construction waste: wood residues derived from the creation of new buildings 

Demolition protocol audit (DPA): audit conducted using the bill of quantities of the particular building 

Demolition waste: wood residues from old buildings which are being removed, including floorboards, roof trusses, 
staircases and beams 

End-of-life furniture: furniture which has come to the end of a particular cycle in its life. For example, a table which is 
discarded by its first owner and passed to a charity based organisation for reuse. “End-of-cycle” furniture is a 
more correct term as the life of the item continues until it has been remanufactured or recycled. However, EOL 
is the term in most common use 

Extruded wood composites: a product which uses wood flour as a filler or extender within a resin matrix 

Fabricated products: any product that comprises individual items joined, bonded or fixed together for a specific end task 

Fencing wood: all wood materials used in defining permanent and temporary boundaries 

Furniture Reuse Network (FRN): the national co-ordinating body for 300 furniture and appliance reuse and recycling 
organisations in the UK that collect a wide range of household items to pass onto people in need 

Flooring: a product that either covers or spans a supporting horizontal structure, designed to be weight bearing 

Hard wood: wood derived from deciduous species such as oak, beech and ash 

Hogger: term for a chipping machine commonly used on wood burning boilers to allow off-cuts to be reduced in size and 
fed into a silo for combustion 

Material recovery facility (MRF): site to which mixed waste is taken for sorting into recyclable and recoverable streams 

Medium density fibreboard (MDF): form of particleboard in common use within furniture manufacturing 

Melamine faced chipboard (MFC): chipboard with a plastic foil covering – a material which is used extensively on low to 
middle quality office desks and kitchen cabinets  

Mixed waste wood: non-segregated wood waste: a mixture of clean wood off-cuts, wood packaging and coated wood 
etc 

Mulch: wood chips used as ground cover to minimise moisture evaporation from the soil and to retard the growth of 
weeds 

Municipal waste: household waste and any other wastes collected by a Waste Collection Authority or its agents 

Packaging: an item either designed or used to enable safe transit of goods 

Packaging recovery note (PRN): a certificate to prove the recovery or recycling of an amount of packaging. PRNs enable 
obligated companies to demonstrate compliance with the requirements of the Producer Responsibility 
Obligations (Packaging Waste) Regulations 1997 

Pre-demolition audit (PDA):  audit conducted before the demolition is conducted to establish potential key demolition 
products and waste management options 

Pressure treated timber: processes that use combinations of pressure, vacuum and heat to ensure preservative solutions 
are forced into wood components 

Producer responsibility: a term used to describe a policy approach which requires producers who place products on the 
market to take greater responsibility for those products when they become waste. For example, the Producer 
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Responsibility Obligations (Packaging Waste) Regulations 1997 require those who own packaging and supply it 
down the packaging chain to contribute to the cost of its recovery and recycling  

Reclamation: extraction of material for resale 

Recycling: reprocessing of material into a new product. For example, a table which is chipped-up and sent to a board 
material manufacturer for conversion into chipboard 

Refurbishment: in the context of this report, refurbishment refers specifically to the process of the removal and 
replacement of internal fixtures. For example, the fitting of a new shop interior or domestic kitchen with the 
removal of the old 

Remanufacturing: the process of disassembly and reassembly of products during which time parts are cleaned, repaired 
or replaced. For example, an office table which is dismantled and has the surface stripped and recoated prior to 
reassembly with clean fittings. The process can occur in a closed loop where the goods are returned to the 
original owner or an open loop where they enter the general market 

Restoration: the repair of an antique &/or valuable piece of wood to its former condition  

Reuse: the continued use of an item for its original purpose. For example, a table which is discarded by the first owner 
and passed onto a subsequent owner for use as a table. A small amount of work may be required to make an 
item suitable for reuse, e.g. the cleaning of the table surface  

Salvaged wood: softwood studding, modern staircases, mouldings, thinnings, scrap wood and cheap modern furniture 
derived from demolition and refurbishment projects 

Soft strip: mainly a refurbishment activity which involves the removal of the soft furnishings (fixed or non-fixed) and non 
structural elements of the building. Examples include the removal of doors, stud walls, skirting boards, 
architraves and lighting 

Soft wood: wood derived from evergreen species such as spruce 

Structural wood: solid, dimensional wood used to construct internal or external frames onto which other items are 
secured 

Waste Electronic and Electrical Equipment Directive (WEEE): a requirement on Member States to secure the collection, 
recovery and recycling of electronic and electrical equipment which is discarded. This regime provides another 
example of the spread of producer responsibility 

Waste management hierarchy: a series of options in decreasing order of environmental and economic desirability 
ranging from elimination at source through to disposal via landfill  

Waste transfer station (WTS): facility to which mixed waste is taken for bulking prior to disposal 

The term “wood” is used wherever possible within this report to maintain continuity with other WRAP publications. It is 
appreciated that parts of the construction industry prefer the term “timber” 

Wood chip: wood which has been passed through a shredding operation. In the UK the bulk of wood chip is destined for 
manufacture into board material, but chipping is also used to create feedstock for other uses such as mulch, 
compost and combustion  

Note: these are the definitions used in the context of this report and may not be the same as those used by other 
writers referenced by this report.  
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Appendix 2: Groups of stakeholders 
consulted during this research 

Construction, demolition and refurbishment stakeholders 
• 6 Construction companies 

• 5 Demolition companies 

• 5 Companies involved in construction, demolition and refurbishment 

• 4 Reclamation companies 

• 4 manufacturers 

EOL furniture stakeholders 
• 14 furniture manufacturers 

• 2 retailers 

• 9 local authorities 

• 5 furniture reuse schemes 

• 10 trade associations 

 Packaging wood stakeholders 
• 3 trade associations 

• 2 pallet manufacturers 
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Appendix 3: Further analysis of the Big 
REc study 

For the purposes of this WRAP study, further analysis was undertaken on the wood reclamation data generated in 1998 
by the Big REc study. The analysis concentrated upon five categories of material: 

• Salvaged wood 

• Reclaimed beams 

• Reclaimed flooring 

• Architectural woodwork 

• Ornamental woodwork     

It should be noted that although the figures were based on results from 88 companies these were not evenly spread by 
region with Scotland and Wales being very poorly represented among respondents.  

Salvaged wood 

Salvaged wood is defined as softwood studding, modern staircases, mouldings, thinnings, scrap wood and cheap modern 
furniture. The largest regional source of this material was Northern England with large amounts of material available in 
Southern and Central England together with London.   

 

Figure 21: Weight of salvaged wood generated by region (tonnes) 
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Figure 22 shows that salvaged wood was typically transported to a local or regional site for reuse, with only a small 
amount of national distribution.   

Figure 22: Distance travelled by salvaged wood 
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As shown in figure 23 around 50% of the material was sold as found, 40% was cleaned before use and 10% was 
recycled.  

 Figure 23: Pre-sale processing of salvaged wood 
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Reclaimed wood beam 

Reclaimed wood beams are large dimensional timbers that often measure more than 12 inches by 12 inches in thickness. 
Around 51% are softwood, 38% native hardwoods (mainly oak) and 11% tropical hardwoods. Annual sales are around 
£42 million. A quarter of all reclaimed oak beams sold in the UK are now imported from abroad, mainly from France. 
  

Figure 24: Weight of reclaimed beams 
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Some 32% of reclaimed beams were bought locally, with the bulk (48%) being sourced from within 100 miles (figure 
25). Around 45% of the supply was derived from demolition sites, with sales being mainly to private customers living 
within 100 miles.  

Figure 25: Distance travelled by reclaimed beams 

0%
10%
20%
30%
40%
50%
60%
70%
80%
90%

100%

SW Eng S Eng E Eng Central N Eng Wales Scotland

Local (<10 miles) Regional (10 - 100 miles) National (UK) Imports
 

Around 45% of the supply of beams was derived from demolition sites with private suppliers being the next most 
important source (figure 26). 

Figure 26: Source of reclaimed beams 
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Around 65% of reclaimed wood beams were used as found and around 20% were cleaned or de-nailed (figure 27). One 
company in central England was able to offer reclaimed beams which had been stress graded.  

Figure 27: Pre-sale processing of reclaimed beams 
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Reclaimed wood flooring 

Reclaimed wood flooring includes a range of products such as floorboards, woodblock, wood strip floors and floorboards 
from re-sawn beams. Reclaimed flooring in the UK breaks down as 78% pine floorboards, 6% oak floorboards, 5% 
temperate hardwood wood strip, 4% temperate hardwood woodblock, 2% tropical hardwood wood strip, 2% tropical 
hardwood woodblock and 2% parquet. The largest source of regional supply was the North of England, which produced 
an area of around 500,000m2.   

Figure 28: Area of reclaimed flooring 
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Around 30% of reclaimed wood flooring was transported locally in most regions (figure 29) with up to 20% being 
imported in Southern England.   

Figure 29: Distance travelled by reclaimed flooring 
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Architectural woodwork 

Reclaimed architectural woodwork includes door surrounds, staircases, architrave and skirting boards. They are generally 
divided into softwood and hardwood with the majority in UK being of softwood. The largest regional supply was again 
Northern England. 

Figure 30: Weight of architectural woodwork 
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Local and regional supply dominated the distribution of architectural woodwork. A small amount of imported material 
was used in the South West and North of England. 

Figure 31: Distance travelled by architectural woodwork 
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Ornamental woodwork 

Ornamental woodwork includes carved woodwork, fire surrounds, church interiors, shop interiors, panelling and panelled 
rooms. The largest regional supplier of the material was Northern England.    

Figure 32: Weight of ornamental woodwork 
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The product was mainly transported on a regional basis, with a small amount being imported in two regions.   

Figure 33: Distance travelled by ornamental woodwork 
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Useful contacts 

Organisation Relevance Contact details 

General 

BFM Ltd Trade association for British Furniture 
manufacturers providing a variety of 
environmental management and health & safety 
services 

Tel: 0207 724 0851 

http://www.bfm.org.uk 

http://www.bfmenvironment.co.uk  

BRE A centre of expertise on buildings, construction, 
energy, environment, fire and risk.    

 

Tel: 01923 664000 

http://www.bre.co.uk/  

http://www.smartwaste.co.uk   

Department of Trade 
and Industry 

Government department which champions UK 
business at home and abroad.  

Tel: 020 7215 5000 

http://www.dti.gov.uk 

Environment Agency Regulator of waste and controlled waters in 
England and Wales  

Tel: 0845 9333111 

http://www.environment-agency.org.uk   

Envirowise A government-funded programme offering free, 
independent advice on practical ways to 
minimise waste and increase profit.   

Tel: 0800 585794 

http://www.envirowise.gov.uk  

EUROPA Information on environmental initiatives such as 
Integrated Product Policy 

http://europa.eu.int/comm/environment 

 
Health and Safety 
Executive 

Regulator of health and safety issues on 
industrial sites which produces sector specific 
guidance 

Tel: 08701 545500 

http://www.hse.gov.uk/pubns  

Wood Recyclers 
Association 

Association to promote wood recycling Tel: 01480 455249 

http://www.woodrecyclers.sagenet.co.uk 

Construction, demolition and refurbishment 

BRE Centre for 
Resource 
Management 

A centre of expertise on buildings, construction, 
energy, environment, fire and risk.    

 

Tel: 01923 664000 

http://www.bre.co.uk/  

http://www.smartwaste.co.uk   

Remade Website Initiative which seeks to stimulate, develop and 
strengthen recyclate markets 

Tel: 141 582 0450 

http://www.remade.org.uk 

TRADA Association which specialises in the specification 
and use of timber and wood products 

Tel: 01494 569600 

http://www.trada.co.uk  

http://www.recycle-it.org 

EOL furniture  

Alistair Bromhead Environmental Consultant specialising in the UK 
furniture manufacturing sector, working on 
retainer to BFM Ltd 

Tel: 07932 674707 

alistair@abromhead.freeserve.co.uk  

BFM Ltd Trade association for British Furniture 
manufacturers providing a variety of 

Tel: 0207 724 0851 
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 environmental management and health & safety 
services 

www.bfm.org.uk 

www.bfmenvironment.co.uk  

Blueline Office 
Furniture 

Furniture manufacturer which is proactive on 
EOL and environmental issues  

Tel: 0208 594 3115 

http://www.blueline.uk.com  

Community Recycling 
Network (CRN) 

 

National umbrella organisation for community-
based, not-for-profit and co-operative waste 
management groups which work in reduction, 
reuse and recycling 

Tel: 0117 942 0142 

http://www.crn.org.uk  

Furniture Reuse 
Network (FRN) 

 

National co-ordinating body for 300 furniture 
and appliance reuse and recycling organisations 
in the UK that collect a wide range of household 
items to pass onto people in need 

Tel: 0117 954 3571 

http://www.frn.org.uk 

 

Green Works 

 

Organisation involved in the collection, reuse, 
remanufacturing and recycling of used office 
furniture in London, Leicester, Durham and 
Portsmouth 

Tel: 0207 981 0450 

http://www.green-works.co.uk 

 

SOFA Organisation involved in the collection, reuse, 
remanufacturing and recycling of new and used 
domestic and office furniture in Bath and Bristol  

Tel: 0117 954 3567 

http://www.sofaproject.org.uk  

STRIDE Organisation involved in the collection, reuse, 
remanufacturing and recycling of new and used 
domestic and office furniture in Leicester 

Tel: 0116 2230636 

info@leicesterstride.co.uk 

Packaging 

National Association 
of Pallet Distributors 

Organisation which promotes the repair and 
reuse of pallets   

Tel: 01325 462909 

http://www.napd.co.uk  

Palletlink An independent association providing a technical 
support service for the pallet, case, crate and 
box industry. 

Tel: 01494 558282 

http://www.palletlink.co.uk  

TIMCON Trade association representing the timber 
packaging industry – principally manufacturers 
of wood pallets, packing cases/crates and export 
packers 

Tel: 0116 264 0579 

http://www.timcon.org  

 
  

 


