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1Wood waste recycling in furniture manufacturing
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Foreword

There can be few managers in the UK furniture 

manufacturing sector who are not concerned about the

cost of their waste. It has been well documented that

waste can easily account for 5% of turnover. Reduction,

reuse and recycling initiatives can generate savings in the

order of at least 1% of turnover, a figure which is typically

equivalent to 10% of profits.

Today the sector finds itself under pressure from significant

levels of cheaper imports. In order to compete it is 

necessary to cut costs and capitalise on opportunities such

as the marketing benefit of good environmental 

performance. Consequently, the implementation of a wood

waste recycling programme can make a major contribution

to the success of your company. 

Research conducted by this project shows that around 25%

of the sector’s wood waste currently goes to each of three

main options: animal bedding, combustion and landfill. 

A number of recycling initiatives account for the remaining

quarter: manufacture of board material, composting, 

briquetting/pelletisation, mulches and surfacing products.

Two main factors have hindered the expansion of wood

waste recycling. Firstly, the transport of such bulky material

either requires local recycling initiatives or the generation

of large quantities of waste and the associated economies

of scale. Secondly, information on the costs and practicality

of the different on-site and off-site options has not 

previously been available within a single publication.

This guide has been written by BFM Ltd to address the 

latter barrier. It summarises the main options for wood

waste recycling and provides information on the pros,

cons, costs and equipment requirements associated with

each. Case studies have also been provided to illustrate

furniture manufacturing companies which are already

benefiting from recycling initiatives.

I hope that this guide proves to be a useful source of 

information for the sector and we would very much like to

hear from your company if you are able to recycle more

wood waste as a result. 

Roger Mason

Managing Director, BFM Ltd

The trade association of British

Furniture manufacturers
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3Wood waste recycling in furniture manufacturing

Executive summary

The constructive use of wood waste is an important issue

for furniture manufacturers. The sector is one which faces

rising imports and difficult market conditions which limit

the potential for increasing product prices. At the same

time costs are rising especially in areas such as waste

management.  

Therefore, it is essential that furniture companies minimise

those costs which are within their control, such as waste

disposal costs. As part of this project, a study was 

undertaken of 72 furniture manufacturers. The study 

showed that companies were paying up to £260 for the

disposal of a 35 yard3 skip of wood waste. Others were

able to utilise recycling options resulting in no disposal

costs or even revenues of up to £400 for the same 

sized skip. 

Differences identified by the study were not confined to

disposal of wood waste. Wood consumption rates varied

greatly even between companies producing similar items.

For example, wood spend as a percentage of turnover

among domestic upholstery companies ranged from 0.6%

to 30%, with an average of 6.5%. There was also a 

significant range of wood wastage rates. For example, 

softwood wastage ranged from 0.5% to 67%. 

The work undertaken with these companies allowed an

attempt to be made at extrapolation to give an idea of 

the furniture manufacturing sector’s current waste 

management routes. Landfill is still a major player, 

accounting for 22% of all wood waste. Only animal 

bedding (23%) and wood waste combustion (28%)

accounted for more material. 

This guide aims to encourage a shift from landfill and low

value recycling routes to higher value applications. 

It provides information on a range of on-site and off-site

recycling options, at least some of which should be of 

interest to even the smallest of companies. 

Landfill

Figure 1: Management of wood waste residues from
furniture manufacturing (estimated tonnes)

106,76676,087

136,883 110,655
53,159

Bedding

Compost

Combustion

Board
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1 Introduction

The work conducted with the 72 furniture manufacturers

who participated in this study identified a number of

barriers to the increased recycling of wood waste. The

absence of a single source of information on the various

options meant that some managers did not feel sufficiently

informed to make significant changes to their existing

practices. Therefore, a number of companies were still

using landfill as it provided a regular service and allowed

them to concentrate on other issues within their 

organisation. 

In addition, there was often an unwillingness to revisit

options which were evaluated and dismissed a number of

years ago, despite the fact that the economics may have

changed significantly. 

This guide aims to address both of these issues. A 

summary is provided of the main wood waste recycling

options, both on-site and off-site. Each section includes:

● An introduction to the option

● Review of the positive and negative aspects

● Guide to the quantity and quality of wood waste 

required to make the option viable

● Summary of the required technology and potential 

suppliers

● Case studies of companies which use such options

The first part of the guide also provides benchmarks of

wood consumption, wastage and disposal resulting from

the work undertaken with the representative sample of 72

furniture manufacturers.  

Wood waste stockpiled at a recycling plant 

1.1 Aims and objectives

This project aimed to quantify wood waste streams from

the UK furniture manufacturing sector in terms of 

consumption, wastage and disposal routes. The main 

output has been this good practice guide which 

documents the findings on sectoral wood waste as well 

as providing more detailed information on the main wood

waste recycling options. 

The longer term objective is to help companies identify

wood waste recycling options which might be used to turn

their wood residues into a resource. Such a switch will lead

to economic and environmental improvements and it will

move company practices up the waste management 

hierarchy, as discussed in the next section. 

1.2 Methodology

Work was undertaken during 2002/2003 with 72 furniture

manufacturing sites across the UK to quantify and 

document wood inputs, wastage and disposal routes. 

Site visits were undertaken to 33 of these organisations,

with the remainder providing information following 

telephone contact. The aim was to collect information 

from a representative sample of furniture manufacturers to:

● Develop benchmarks of wood usage, wastage 

and disposal

● Enable the extrapolation of the results to gain an 

understanding of the scale of the wood waste issue 

for the sector as a whole

Visits were also undertaken to a range of wood waste

recycling initiatives ranging from those contained within

furniture manufacturing sites themselves to large scale

wood waste recyclers such as chipboard manufacturers.
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5Wood waste recycling in furniture manufacturing

2 Recycling in context

This guide does not advocate recycling as the best option

for wood waste. From an environmental and economic

perspective, it is always preferable to eliminate waste at

source, i.e. to not produce it in the first place. However, 

a degree of wood waste is unavoidable when making 

furniture, so this guide is designed to aid the 

constructive use of wastes which cannot be further 

minimised. 

Such a philosophy is enshrined in the waste management

hierarchy – a series of options in decreasing order of 

environmental and economic desirability. When faced 

with a waste stream of any sort, the hierarchy provides 

a template to review the opportunities available. 

As discussed, the best option will usually be to reduce

waste at source. An example would be to design furniture

with dimensions based upon the typical sizes of the main

raw materials.  

Envirowise has produced a number of guides for the 

furniture industry on waste minimisation, available from

www.envirowise.gov.uk

● Waste minimisation in the furniture industry (GG290). 

This guide provides practical advice on minimising 

waste in all areas of furniture manufacturing 

operations. Case studies are provided to show how 

real companies have achieved actual savings

● Furniture workbook: cut waste cut costs (GG308). 

Guidance on how to run a waste minimisation 

initiative

After waste has been minimised at source, attention

should turn to the potential for reuse. The economics of

resizing off-cuts to make smaller components depends

upon a range of factors such as:

● Size of smallest components relative to typical off-cuts

● Range of wood types and colours: the larger the 

variety, the less the option to store and re-work 

off-cuts

● Method of production: whether goods are made to 

order or for stock

● Value of components relative to labour and 

machinery costs

Typical forms of reuse include the production of pedestal

tops from off-cuts resulting from the production of office

furniture and the use of small pieces of solid wood to 

create small blocks for chairs (as shown on page 6). 

If there is no scope for further reduction or reuse of waste,

attention should turn to recycling. This involves 

reprocessing the waste to enable its use in a new product.

Examples include the use of residues for the manufacture

of chipboard, animal bedding, cat litter, charcoal and 

mulches. A number of on-site recycling initiatives also exist

such as the use of finger jointing and lamination to convert

small off-cuts into usable components.

After recycling comes the recovery of value in some other

way, examples include incineration with heat recovery. 

Reduce

Reuse

Recycle

Recover

Dispose

Figure 2: The waste management hierarchy

Decreasing
environmental

desirability
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The final and least desirable options in the waste 

management hierarchy are those of disposal such as 

incineration without heat recovery and landfill. The latter

has historically been relatively cheap in the UK, which 

explains why around 70% of industrial and municipal

waste has ended up in a hole in the ground. A number 

of environmental problems stem from the use of landfill

such as:

● Generation of methane and carbon dioxide through the

breakdown of biodegradable waste such as wood. Both

gases are significant contributors to global warming

● Leachate: noxious liquid produced by landfill sites, 

the oxygen demand of which can have a major impact 

on the aquatic environment if leakage occurs 

● Transport emissions: wood waste is a bulky substance

Consequently, attempts are now being made to ensure

that the cost of landfill reflects the associated 

environmental damage. Initiatives such as the landfill 

tax increase the cost of this option on an annual basis. 

The tax has been rising at £1 per year since its 

introduction, up to a rate of £15 per tonne in 2004. 

From 2005 it will increase at £3 per year. 

Therefore, the payback of more sustainable waste 

management options is constantly improving and 

companies are encouraged to review the options outlined

in this guide with a view to moving away from a reliance

upon landfill.   

Chairs offer good scope for the reuse of off-cuts as 
support blocks
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7Wood waste recycling in furniture manufacturing

3 Benchmarks of wood consumption, 
wastage and disposal

The following section presents the information collected

from the 72 participant companies through site visits and

telephone contact. The exercise was conducted during

2002/2003 and all figures relate to the year 2001. 

3.1 Participant companies

Half of participant companies were involved in the 

manufacture of domestic furniture, a situation which

reflects the breakdown of the sector as a whole according

to FIRA/DTI (2002). The representative nature of the 

sample was further reinforced by the proximity of the 

percentage figures for bedding companies. There appears

to be greater disparity in the number of office and kitchen

manufacturers sampled in this study compared to the 

proportion within the sector as a whole. This can be 

explained by the inclusion of a “contract” sub-sector within

this study but not in the FIRA/DTI figures. 

The size of participating companies varied greatly. Average

turnover was £12.9 million, with a range from £250,000 to

£75 million. The combined turnover was £980 millon, 

equivalent to 10.4% of the sector’s UK production. The

number of employees averaged 184, with a range from 

2 to 1,000. 

3.2 Wood consumption

The participant companies consumed a total of 242,000

tonnes of wood annually. The majority of this weight

(78%) was accounted for by board material such as

medium density fibreboard (MDF), chipboard and 

melamine faced chipboard (MFC). Board was used by 92%

of companies and hardwood by 61%.

The spend on wood as a percentage of turnover averaged

9.7% with a range from less than 1% to 37.5%. The lower

end of this range was naturally dominated by upholstery 

companies, whilst those with the highest spend were 

typically high volume/low value board processors.  
Number Sub-sector Percentage Sector1

36

11

6

8

11

72

Domestic 

Office

Kitchen

Bedding

Contract

Total

50%

15%

8%

11%

15%

100%

50%

27%

15%

8%

–

Figure 3: Sub-sectors of participant companies

Spend 
(£ mil)

Weight
(Tonnes)

No. of companies
using each material

11.95

6.41

44.11

1.82

64.29

Hardwood 

Softwood

Board

Veneer

Total

22,266

22,186

190,120

7,875

242,447

61%

17%

92%

17% 

Figure 4: Consumption of wood by participants in 2001

1 Breakdown for the sector as a whole according to
FIRA/DTI (2002) Competitiveness of the UK furniture 
manufacturing industry

Turnover (£ mil)
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Figure 5: Wood spend as percentage of turnover
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3.3 Wood waste generation

A large variation in wood wastage rates was demonstrated

by the participants. Board material had the lowest average

wastage rate at 19.6%. This was as expected given the

consistent nature of the product which avoids the need to

remove defective areas unlike solid wood. In addition, board

is produced in specific thicknesses, so the main cutting issue

centres upon two dimensions unlike solid wood which 

normally requires depth corrections as well. Despite the

consistent nature of the substrate, there was a large 

variation in board wastage rates with figures up to 45%.  

Given the above, it was surprising that the average 

softwood wastage rate was only marginally higher than

the board rate at 20.5%. However, this figure was 

artificially deflated by the fact that 25% of participant

companies bought in their wood pre-processed and ready

for assembly – leading to wastage rates of 0.5% to 1%. If

the figures for these companies are removed, the average

wastage rate was 26.6% with a range from 10% to 67%. 

Hardwood was used by 61% of companies with an average

wastage rate of 35.8%. Only 5% of companies were using

pre-processed components and if these are taken out of

the equation, the average wastage rate rises to 37.3%,

with a range from 10% to 73%. The main causes of this

wide variation were:

● Degree of pre-processing: companies with higher 

wastage rates were typically buying in wany edge 

wood, whilst those with lower rates were buying billets

● Quality requirements: wood used for structural rails 

within upholstered furniture had a lower wastage rate 

than that used for front and upper surfaces on cabinets.

The latter had to be structurally and aesthetically sound

● Company practices: wastage rates varied as much as 

40% between companies producing similar items from 

similar raw materials. Naturally, rates were lowest 

within those companies which had measured their 

waste, evaluated minimisation techniques, 

implemented them and recorded the impact  

Veneer wastage rates were consistently high. The best 

performer achieved a yield of just 50% with the worst at

80%. A degree of waste was unavoidable due to:

● Dimensional trimming: sheets of veneer were typically 

trimmed on all four sides prior to use to ensure straight

edges at the side of a panel and a seamless join within

panels 

● Defects: veneer was prone to cracks and splits, and 

these had to be removed prior to use. Such loss could 

be reduced by storing veneers on a flat surface and 

maintaining a damp/cool atmosphere 

● Colour matching: it was essential that panels of 

matching veneer were used on the show surfaces. 

Waste resulted through the discarding of small 

amounts of un-matching material  

Lowest

Figure 6: Wood wastage rates

Hardwood Softwood Board Veneer
0%

20%

40%

60%

80%

100%

Average Highest
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9Wood waste recycling in furniture manufacturing

3.4 Wood waste management

Figure 7 shows the tonnage of material (in percentage

terms) which was managed through the five main outlets.

The number of companies using each outlet is also 

highlighted. Some were using more than one option, 

so the figures add up to more than 100%. 

The largest outlet by tonnage was that of combustion,

which accounted for 28.4% of the wood waste from 

participating companies. Space heating was generated by

all of the companies, typically for up to five months of the

year. The heat was also used for coating shop drying 

tunnels and the kilning of wood. A small amount of 

combustion occurred off-site, the most common outlet

being the provision of hardwood off-cuts to local 

households. Other initiatives included the use of wood

waste for the ovens of a speciality bakery and combustion

to warm plant houses. 

Animal bedding and landfill accounted for similar volumes

of wood waste with 22.9% and 22.1% respectively. Dust

and shavings were typically supplied for the production of

animal bedding and there were two distinct quality groups.

Companies solely using softwood were able to sell their

wood waste to processors for screening, bagging and use

as high quality bedding for horses and domestic pets.

Those using board, hardwood and mixed woods more 

commonly used ad-hoc agreements with local farmers to

take the material free of charge for use in cattle and pig

bedding. This material made a much lower quality bedding

with lower absorbency and higher levels of dust.  

Landfill was used as an outlet by 47% of sites and as the

sole option by 25%. The size of the gap between the 

tonnage of material (22%) and the number of companies

using the option (47%) was a reflection of the fact that:

● Landfill was often used by smaller companies who did 

not have the critical mass of wood waste to enable 

off-site recycling

● The option was often used as a back-up by companies 

with combustion plant who required ad-hoc loads to be

taken away, for example when the boiler was being 

serviced or could not cope with the volume of wood 

waste being produced 

Landfill was also used by a number of large board 

processors, especially in south east England due to the lack

of local outlets such as panelboard manufacturers. The 

manufacture of panelboard material was an option used by

15.3% of companies and accounted for 15.8% of the 

wood waste. 

Composting was an option used by 6.9% of companies and

it accounted for 11% of wood waste. This outlet was most

commonly used as an outlet for dusty material which was

simply mixed with top soil as a bulking agent. 

Figure 7: Wood waste outlets

Landfill Bedding Compost BoardCombustion

0%

10%

20%

30%

40%

50%

Tonnage Number of companies



3.5 The true cost of wood waste

The true cost of wood waste averaged 2.6% of turnover.

This figure included the cost of wasted raw materials, 

disposal costs and a nominal amount for wasted labour

and machinery (5% of the cost of raw material waste).

There was a significant variation in this cost figure from

0.03% to 9.6% of turnover. 

The cost of wood waste had a degree of correlation with

company size. Smaller companies were more prone to a

cost exceeding 4% of turnover, whilst no companies above

£10 million turnover exceeded this level.

3.6 Sub-sectoral trends

The participant companies were broken down into a 

number of sub-sectors, to enable more detailed analysis

and the production of benchmarking data. The sub-sectors

were chosen to provide categories of different wood using

potential with sufficient companies in each category to

provide meaningful results.  

Consequently, office, contract, bedding and kitchen 

manufacturers had their own categories, whilst domestic

furniture was split down further into:

● Domestic cabinet: typically middle quality, three 

dimensional cabinets from board based veneer or 

softwood

● Domestic general: companies not falling into other 

categories which were dominated by board based flat- 

pack furniture

● Domestic reproduction: high quality reproduction 

furniture

● Domestic upholstery: upholstered product with a 

wooden frame and often including some degree of 

show-wood

Wood spend and wastage was calculated as a percentage

of turnover for each sub-sector. This showed that the 

highest wood spend (20.1%) was that of the general

domestic manufacturers. These companies were dominated

by large board processing operations producing flat-pack

furniture. Consequently, a large volume of wood passed

through the operation with a relatively small amount of

added value being generated. Spend was also high in the

cabinet and reproduction sub-sectors as would be expected

given the nature of the product. Wood spend in the

remainder of the sub-sectors ranged from 4.7% in bedding

to 7.3% in contract. 
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Figure 8: Cost of wood waste

0%

2%

4%

6%

8%

10%

12%

0 10 20 30 40



W
oo

d 
w

as
te

 r
ec

yc
lin

g 
in

 fu
rn

itu
re

 m
an

uf
ac

tu
ri

ng

11Wood waste recycling in furniture manufacturing

Figure 9: Wood spend and wastage by sub-sector

Domestic
cabinet

Domestic
general

Domestic
reproduction

Domestic
upholstered

Bedding Contract Kitchen Office

0%

5%

10%

15%

20%

25%

Spend as percentage of turnover Waste as percentage of turnover

The cost of wood waste largely reflected the scale of wood

spend. The range ran from 4.8% in general domestic 

companies to 1.1% in bedding.

A further calculation was performed to show the relative

importance of waste to each sub-sector by taking the

waste figure as a percentage of the spend. This showed

that wastage was most significant for contract 

manufacturers, presumably due to the potential for 

variable batch sizes and short lead times varied nature. 

Wastage was lowest in the kitchen sub-sector, which

reflected the presence of a number of large scale door

manufacturers in the sample group. These companies were

manufacturing a limited range of products with consistent

dimensions – allowing excellent yields to be obtained.

Wood wastage among the bedding manufacturers was also

low, due to the tendency to buy in pre-processed 

components coupled with the standardised nature of 

the product. 

Further work was also conducted to gain a better 

understanding of wood consumption by sub-sectors. Board

material dominated wood use by tonnage, with particularly

heavy users being the domestic general category due to

the presence of a number of large flat-pack furniture 

producers. Other significant board users were the kitchen,

domestic cabinet and office sub-sectors. (See figure 11.)

Softwood use was dominated by bed producers, with the

material largely being used in the construction of divan

frames. Hardwood use was low with a fairly even spread

across the sub-sectors, with the exception of bedding 

and office. 

Wastage rates of the various wood materials were broken

down by sub-sector. An amount of hardwood was used by

all sub-sectors, with the highest wastage rate being 51%

Domestic
cabinet

Domestic
general

Domestic
reproduction

Domestic
upholstery

27.2% 23.7% 26.4% 26.6%

Bedding Contract Kitchen Office

22.2% 38.5% 21.4% 29.9%

Figure 10: Wood waste by sub-sector 
as a percentage of spend
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Domestic cabinet

Figure 11: Wood spend by type and sub-sector

Hardwood Softwood Board Veneer
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Figure 12: Wood wastage by type and sub-sector
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13Wood waste recycling in furniture manufacturing

in the general domestic category, a sub-sector dominated

by traditional beech chair manufacturers. Their high 

wastage rate can be explained by the widespread use of

wany edge wood, i.e. wood which has not had the bark

and irregularities removed from the edge of the planks.

The lowest wastage rates for hardwood, softwood and

board material were demonstrated by the bed companies.

Again, this was due to their use of pre-processed wood

and the degree of product standardisation. (See figure 12).

Softwood waste was highest in domestic cabinets and 

kitchens. The former is as expected due to the high quality

standards of a number of the pine furniture manufacturers.

However, the high wastage rates for softwood in kitchen

producers is less easy to understand. There was an 

element of show-wood on pine kitchens, but much of 

the softwood was used for internal construction purposes

and would be expected to have low wastage rates. 

Board wastage showed greater consistency with a range

from 12.6% to 25.1%. Rates were highest in contract and

reproduction furniture – probably due to the relatively

small batch sizes and variety of products involved in both

operations. In addition, contract manufacturers were 

hindered by short lead times which impinged upon their

ability to optimise wood yields by combining a number 

of orders. 

3.7 Extrapolation of results

The participating companies had a combined turnover

which represented 10.4% of the sector’s turnover.

Extrapolation was conducted on this basis to obtain a

rough approximation of the wood usage, wastage and 

disposal habits of the sector. 

Consumption was estimated at £619 million or 2.27 million

tonnes. The latter figure was some 36% higher than the

estimate made by FIET (2002) with regard to consumption

in 1999. 

Wood wastage was estimated at a cost of £147 million per

annum with the generation of 482,000 tonnes. This cost

was very similar to the FIET estimate of £146 million, but

the volumes were higher than the range suggested by TIET

(2002) of between 172,000 and 335,000 tonnes. 

Based on the practices of the participant companies, figure

14 suggests the probable volumes of wood waste which

are managed via the various options. Combustion accounts

for 136,883 tonnes, with bedding and landfill receiving

similar volumes of 111,000 and 107,000 tonnes 

respectively. 

£ mil

Consumption Waste Raw material waste

Tonnes %

115

62

425

18

619

Hardwood

Softwood

Board

Veneer

Total

214,297

213,527

1,829,789

7,873

2,265,486

35.8%

20.2%

19.6%

58.4% 

Figure 13: Extrapolated figures for sectoral wood consumption and waste in 2001

£ mil Tonnes

41

12

83

10

147

76,757

43,061

358,081

4,599

482,499
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Board manufacture accounts for the bulk of recycled wood

in the UK, so it might be considered surprising that the

outlet is not a major player in terms of furniture 

manufacturing wood residues. However, this situation can

be explained by the lack of economies of scale which

result from the predominance of small and medium sized 

enterprises (SMEs) in the furniture sector. The appeal of

furniture residues is further diminished by the limited

number of panelboard manufacturing plants in the UK and

the prohibitive transport costs which would result if 

furniture manufacturing sites in areas such as south east

England tried to transport their wood waste for panelboard

manufacture. In addition, most furniture wood waste 

streams include board material which is not a favoured

input for the manufacture of new panelboards. 

Figure 14: Estimated wood waste from furniture manufacturing (tonnes)

106,76676,087

136,883 110,655

53,159

Landfill

Bedding

Compost

Combustion

Board
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15Wood waste recycling in furniture manufacturing

4 The recycling options

A wide variety of wood waste recycling options are 

available across the UK. These options can be broken down

into those which are potentially relevant on and off-site. 

On-site recycling options are those which can be located

on the furniture manufacturing site. They include:

● Finger jointing and lamination

● Briquetting

● Combustion with heat recovery

Off-site recycling options involve activities more commonly

undertaken by a third party on a separate site. They 

include:

● Animal bedding, cat litter and industrial spillage 

absorbents

● Composting 

● Mulches and surfacing products 

● Fuel briquettes and pellets

● Panelboard material

● Other options: charcoal production, wood-plastic 

composites and local community based outlets

4.1 Choosing an option

The process of choosing the most suitable recycling option

is complicated by the number of variables which must be

considered:

● Volume: how many tonnes of wood waste are 

produced each week?

● Reliability: is there a large seasonal fluctuation in wood

waste generation? Does this match any seasonality of 

demand by the potential option? 

● Type: what proportion of the waste consists of off-cuts, 

sawdust and sanding powder?

● Quality: does the wood waste consist of softwood, 

hardwood, board or a mixture?

● Contaminants: are there likely to be problematic items 

within the waste such as PVC edging or metal 

components?

● Location: how close are potential recycling facilities and

markets?

● Company characteristics: does the company have the 

space and capital to invest in on-site options?

Figure 15 is designed to provide some basic guidance to

narrow down the range of options available for wood 

recycling. This presents a range of options for different

wood waste types, of decreasing economic and/or 

environmental preference.

Bags of softwood shavings for use as horse bedding Metal contaminants removed from wood waste by an

overband magnet on a chipper
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4.2 The economics of wood waste
recycling

Furniture manufacturers tend to assume that if their wood

waste is being taken for recycling, they should receive

money for it. Whilst wood waste does have value, it should

be remembered that it is extremely bulky, so any potential

revenue is quickly eaten into by transport costs. 

Figure 16 shows some approximate figures associated with

different recycling options. It should be remembered that

the price of the end product will sometimes be the price

received by the wood recycler/waste management 

company, for example with regard to mulch products.

However, in other situations the wood waste processor will

receive much less than this figure due to the presence of 

a retailer, for example with domestic animal bedding 

products. 

Transport costs are significant for wood waste. 

For example, transport for a large container such as a 40

foot trailer or 40m3 skip might cost around £1.50 per mile

each way.

Therefore, it is often the case that the amount paid to 

the wood waste processor for the finished product is 

insufficient to cover transport costs – hence the need to

charge the wood waste producer for the collection and

processing of the waste material. Naturally, the waste

management company or wood waste processor will only

take the wood if there is also a profit element. 

By way of comparison, furniture manufacturers who 

participated in this study were typically paying £30 to 

£68 per tonne for wood waste to be taken to landfill 

for disposal. 

Equestrian 
bedding 

Pelletisation/
briquetting

Charcoal

Composting/
mushroom 
growing

Composting/
mushroom 
growing

Low quality 
cattle and pig 

bedding

Composting

Pelletisation/
briquetting 

Composting

Chipboard 

Combustion 
with heat 
recovery

Combustion 
with heat 
recovery

Composting

Combustion 
with heat 
recovery

Chipboard

Combustion 
with heat 
recovery

Animal bedding
(light coloured

woods)

Combustion 
with heat 
recovery

Composting

Combustion 
with heat 
recovery

Softwood 
off-cuts and
sawdust

Softwood 
powder

Hardwood 
off-cuts

Hardwood 
sawdust

Hardwood 
sanding 
powder

Board 
material and
mixed wood 
off-cuts

Board material 
and mixed 
sawdust 
and powder

Figure 15: Recycling options in decreasing order of economic and/or environmental preference

2 3 4 5

Domestic 
animal bedding/

cat litter

Cat litter

Finger jointing 
and laminating

Animal bedding
(light coloured

woods)

Pelletisation/
briquetting

Chipboard

Low quality 
cattle and pig 

bedding

1
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17Wood waste recycling in furniture manufacturing

Another factor influencing the price paid to wood waste

processors for applications such as chipboard, is that of

Packaging Recovery Notes (PRNs). Under the Producer

Responsibility Obligations (Packaging Waste) Regulations

1997, PRNs are the mechanism by which companies can

prove that they have met their recovery and recycling 

obligations. Wood is a packaging material and its recovery

can be used to generate general recovery PRNs which

have a value of around £20-£25 per tonne. It should be

noted that the vast majority of wood waste generated by

furniture manufacturers is process waste rather than 

packaging waste. Therefore, PRNs cannot be generated

from it. 

Price to furniture 
manufacturer (£ per tonne)

End use

up to £60

up to £20

up to £60

up to £25

up to £20

up to £10

Free of charge

-£30 to +£10

-£30 to -£20
-

-£70 to -£30

Cat litter pellets

Charcoal

Domestic animal bedding

Horse bedding

Pellets for fuel

Mulches

Low quality cattle 
and pig bedding

Board material

Compost

Landfill

Figure 16: Potential wood waste revenues

Price of end product 
(£ per tonne)

£600 to £1000

£300 to £600** (but seasonal)

£200 to £500

up to £120

£90 to £120 (but seasonal)

£60 to £70

£40

£10 to £25***

£10

N/A

*Revenues represent
typical figures at year
2002 prices. Actual
prices for furniture
manufacturers will 
be highly influenced
by factors such as
transport costs and
the quality of the
material

** N.B. it takes 
several tonnes of
wood waste to 
produce one tonne 
of charcoal

*** Represents the
price paid to wood
waste processors
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5 On-site recycling options

On-site recycling and recovery options are those which can

be located on the furniture manufacturing site and they

include:

● Finger jointing and lamination

● Briquetting 

● Combustion with heat recovery

The first of these options, finger jointing and lamination, is

more likely to appeal to larger producers of wood waste.

Such companies typically produce a wood waste stream

which is reliable in volume, consistent in terms of content

and large enough to produce a pay-back. Furthermore,

such companies are more likely to have the required

space, labour and capital. 

Briquetting has been in localised use within the sector for

many years and it involves the compression of dust into a

solid form. It is closely related to pelletisation which 

normally occurs off-site, so both options are considered in

section 5.2. 

Combustion with heat recovery is a form of recovery rather

than recycling and therefore, the option is lower in the

waste management hierarchy. However, the audits 

discussed earlier in this guide showed how important 

combustion is to the sector, accounting for around 28% 

of wood waste by weight. 

The on-site options have the benefit of providing 

companies with a greater degree of self-sufficiency and

control. They avoid the need to rely upon a third party to

collect the waste, thereby avoiding the production 

problems which can result when all of a sites waste 

collection containers are full and a waste management

company has failed to collect the material.

5.1 Finger jointing and lamination

Finger jointing involves joining the ends of two or more

pieces of wood to produce a single length. The joints can

be made with only one finger (a scarf joint), a series of

horizontal fingers, or more commonly, a series of vertical

fingers. Lamination is simply the gluing and pressing of

surfaces together to form a larger block of wood. 

The above photograph shows a finger joint which has been 

highlighted through the use of an exaggerated colour 

differential in the two pieces of wood.

Both processes can be used to convert short off-cuts into

usable pieces of wood. Some companies use finger jointing

on all incoming rails of wood to enable them to buy lower

grade material in random lengths. Defects are taken out

with a cross cut and the good material is jointed to form

blemish free lengths of good wood. 

According to Wengert (1998), the steps in making a finger

joint are: 

● Plane at least one edge of the wood off-cut so that it 

can serve as a reference surface

● Square the ends of the wood

● Form the fingers with cutting tools or dies (that are 

forced into wood) or a combination of the two

● Apply and spread the adhesive followed by pressure 

and a rapid cure using radio frequencies or heat 

The machining tolerances, wood moisture contents and

glue spread rates must be well controlled for a strong

joint. Moisture content is especially important if adhesive

is to be cured by radio frequency energy as the higher the
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19Wood waste recycling in furniture manufacturing

moisture content, the more energy absorbed by the water

rather than the adhesive.

Wood waste requirements

The use of an in-house finger jointing or lamination 

operation will be most applicable to a company handling

large quantities of solid wood with a consistent width and

depth. The costs associated with machinery and labour

mean that the processes will most often be economically

viable with higher value woods such as hardwood rather

than softwood.    

Pros and cons

Finger joints and lamination allow the use of lengths of

material which would otherwise be wasted as they are

below the dimensions of the smallest component required.

The processes allow the production of defect free lengths

of wood from low grade stock with increased yield of 

usable lengths. Interestingly, the joint itself is typically the

strongest part of a finger jointed length. 

However, finger jointing does require off-cuts which are

similar in width and depth as well as investment in 

equipment, adhesives and labour. In addition, the finger

joint or laminated block may not be considered suitable for

the appearance of the finished good. This problem can be

overcome through attention to the colour of the material

being joined – though such efforts will have labour 

implications.

Economics

The price of finger jointing technology varies greatly

depending upon the required throughput and 

sophistication. Most furniture manufacturers would be 

looking at equipment within the £50,000 to £150,000

range. Such lines will typically require at least two 

operators.  

The finger jointing line at Richard Burbidge Ltd

Case study

Richard Burbidge Ltd manufactures wood based 

products for the home improvement market 

including flooring, mouldings, stair parts and 

shelving. The company processes over 50,000m3

of wood per annum. Unavoidable off-cuts of 

standard thickness and width but varying length 

are passed through a finger jointing line which 

creates a much more usable length of wood. 

Careful choice of wood colours can ensure that 

the join is virtually invisible – though this is not 

an issue for those components that will be coated.

Jointed material can be used in much the same 

way as the virgin wood. Other off-cuts are 

laminated for conversion into larger components. 
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5.2 Combustion with heat recovery 

Combustion with heat recovery has been used by the 

furniture manufacturing industry for many years.

Combustion systems have a number of components. 

Wood dust is extracted and moved via a conveyor system

into a silo. Off-cuts can be passed through a hogger to

reduce the particle size and allow storage in the same silo.

The material is automatically fed into a burner unit and the

heat is either distributed for space heating or dissipated to

the atmosphere.

In 1990, the typical pay-back period for a wood 

combustion plant was six to eight years. This has now

fallen significantly, with pay-back periods of four to five

years often quoted. Indeed, this period can be as low as

two years for some smaller plants. There are a number of 

contributors to these changes in pay-back periods such as

the landfill tax, climate change levy and the increased

charges passed on by waste management companies in

order to meet rising standards.

One of the problems with traditional systems is the fact

that space heating is only required for around four to five

months of the year. A few companies run wood coating

drying tunnels or kilning operations from the heat, but

most simply dissipate the heat into the atmosphere during

the summer.  

Combined heat and power plants overcome the issue of

wasted energy as they can produce electricity as well as

heat. Consequently, when there is no heat requirement, 

all of the energy can be diverted to electricity generation.

These plants are in wide spread use on the Continent – 

but are yet to establish themselves in the UK furniture

manufacturing sector. One issue is the capital cost – 

typically twice that of conventional boiler plant. 

There are compliance issues associated with the use of 

boiler plant. PG1/12(95) “combustion of fuel manufactured

Figure 17: Wood combustion plant costs
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A kiln powered by a wood burning boiler
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21Wood waste recycling in furniture manufacturing

from or comprised of solid waste in appliances between

0.4 and 3MW” sets air emission limits for wood burning 

boilers consuming around 90 to 600 kg/hour.

Consequently, a large number of plants in the UK are 

specified at 0.35 MW, i.e. just below this threshold. 

There are few plants between 0.4 and 1 MW due to the

disproportionate scale of compliance costs. 

However, there are estimated to be around 300 plants 

between 1.3 and 3.0 MW. Such plant is particularly popular

with board material users due to the less desirable nature

of their residues. 

Wood waste requirements

Any wood based product is suitable for combustion. In 

reality, board material and mixed wood is most often 

burned due to its lower desirability for off-site uses. 

Care must be taken to ensure the absence of polyvinyl

chloride (PVC) in the wood waste stream, for example due

to strips of edge-banding. PVC leads to the generation of

hydrogen chloride when it burns and this gas corrodes the

internal workings of boiler plant leading to an excessively

short life-span. In addition, the burning of PVC could bring

a boiler plant under the Waste Incineration Directive, the

emission limits of which could not be met by a wood 

burner. 

The majority of UK wood burning boilers are rated at

around 0.35 MW. This equates with a feed rate of perhaps

50 to 70 kg/hour. At the upper end of the scale, 3MW is

the largest size of plant in common use within the sector.

This would consume around 600 kg/hour of wood. 

Economics

Figure 17 gives an indication of the range of costs typically

associated with boiler plant. The actual combustion unit

itself is typically only part of the total cost due to the need

to add in items such as a boiler house, hogger, extraction

modifications, silo, stack and monitoring equipment for

plant greater than 0.4MW.

Pros and cons

Combustion provides a reliable, on-site method of disposal

for less desirable types of wood waste such as dust and

off-cuts composed of chipboard, MFC and MDF. It is 

especially useful for companies whose location prevents

the economic transport of materials to a recycling facility.

However, a significant capital investment is required and

such plants can have a sizeable footprint. 

Furthermore, companies need to ensure that no PVC enters

the combustion chamber due to compliance issues and the

production of hydrogen chloride which rots the boiler

plant.  

Further information

BFM Ltd is undertaking a Biffaward sponsored study to 

produce a guide on wood combustion. This will be 

available at the end of 2003.  

Case study

Senator International Ltd produce office desking 

and seating. The company has invested in a wood

burning boiler to divert waste from landfill and 

provide space heating. The boiler is rated at 1.4MW

net rated thermal input and provides space heating

for the 210,000 ft2 factory, leading to an annual

saving of £20,000 per annum on gas bills. In 

addition, there is a £70,000 per annum saving 

on waste disposal costs and the payback time is

estimated at four years. 

A wood burning boiler
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6 Off-site recycling options

Off-site recycling options involve activities more commonly

undertaken by a third party on a separate site and they

include:

● Animal bedding, cat litter and industrial spillage 

absorbents

● Composting 

● Mulches and surfacing products  

● Fuel briquettes and pellets 

● Panelboard material

The guide also provides details of lower volume options

such as charcoal production, manufacture of wood-plastic 

composites and local community based outlets. 

The use of such off-site options typically has the benefit of

minimising the initial capital outlay required by the site, as

equipment is not generally required. However, markets are

more prone to fluctuation and transport costs can quickly

overtake any potential revenues.  

6.1 Animal bedding, cat litter and
industrial spillage absorbents

The highest value markets for wood waste are those 

involving the manufacture of animal bedding products. 

This ranges from domestic animal bedding such as that for

gerbils, which is typically packaged in 1kg to 4kg bags,

through to 25kg or larger bags for equestrian use and bulk

loads for poultry. There are also closely related markets for

shavings for compression into cat litter pellets and as

industrial spillage absorbents. 

From an environmental and economic perspective, the

benefits of using wood waste as bedding do not have to

end after its first use. Horse bedding will become manure

which is often used as a soil improver by local households.

Some poultry farmers pelletise their used bedding for

more formal sale through DIY chains as a fertiliser 

product. 

Soft wood off-cuts entering a chipper for processing into

cat litter
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Wood waste requirements

Dust free softwood shavings are the preferred type of

wood waste for such uses. The quality requirements of 

individual manufacturers varies, but there can typically be

no more than 5% hardwood except for use in poultry 

bedding when the figure can rise as high as 30%. 

Shavings produced from kiln dried softwood used in 

furniture manufacturing is ideal as the material has a

moisture content of around 10% thereby giving better

absorbency than shavings from joinery (20%) or primary

processing (50%). 

Higher absorbency reduces the risk of damp bedding which

can soften horses’ hooves and encourage the growth of

bacteria. In addition, some horses have dust allergies 

and will require dust free bedding. Hardwood is not as

desirable as a bedding material as it is less absorbent and

it is typically of a darker colour than softwood. Somewhat

strangely, the colour issue is a major concern in products

such as cat litter, where purchasers insist on a product with

a light and unblemished appearance. Furthermore, there

are also some concerns with regard to the use of 

hardwood in relation to nasal cancer in humans.

Shavings are typically collected in 40 foot trailers which 

connect to the dust extraction systems on a furniture 

manufacturing site. A typical load might weigh around 

10 tonnes and bedding producers might expect at least a

weekly turnaround time. For those producing smaller 

quantities of shavings, consideration could be given to

buying or renting a trailer and taking the dust to a processor

on an occasional basis. Some bedding producers can also

accept softwood off-cuts which are chipped down for use. 

Pros and cons

Animal bedding, cat litter and absorbents provide a high

value market for softwood waste without the need for 

furniture manufacturers to invest in new equipment.

However, animal bedding producers will only be interested

in material with low levels of fine dust in order to prevent 

respiratory issues. It is only a suitable outlet for 

manufacturers whose extraction system collects softwood

which has no more than a minimal amount of 

contamination by board material and hardwood. The 

animal bedding market is also a seasonal one as it is

dominated by equestrian bedding where the greatest

demand occurs during the winter months when the 

animals are under shelter and bedding products are 

required. 

Economics

Furniture manufacturers will require little if any equipment

over and above their existing wood waste collection

system. Revenues of up to £60 per tonne can be achieved

for good quality softwood shavings which are delivered to

the processor. A lower amount will be paid where the

waste is collected, typically £20 to £40 per tonne. 

Further information 

Information on the pros and cons of different types of 

animal bedding are provided at the Horse Data website, 

an equine information service.

Bags of Snowflake shavings ready for sale

Case study

Snowflake Woodshaving Co. Ltd buys softwood 

shavings from a variety of sectors including furniture

manufacturers at locations around the UK. Incoming

material is collected at regional depots before being

checked for quality and screened to remove fine

dust. The material is then bagged for use as animal

bedding in a range of grades. 



6.2 Composting 

The process of composting involves the controlled 

biological decomposition of organic matter, to produce a

compost material that is sanitary and stable. The addition

of such organic matter to soil can improve the soil 

structure and its water-holding capacity, provide nutrients

and encourage beneficial soil fauna.

The composting process can be conducted in windrows

(material stored in long lines up to 4m high) and in 

in-vessel technologies. A number of key variables control 

the effectiveness of the micro-organisms in achieving 

the breakdown of material. 

● Oxygen: composting is an aerobic process, i.e. it 

requires oxygen. This can be provided by turning the 

material regularly or by building the windrow in such a

way as to allow surface air to diffuse into the centre

● Water: moisture content should be between 40% 

and 60%

● Carbon: micro-organisms get their energy from carbon 

sources such as wood chips. The amount of carbon 

available is affected by the available surface area of 

the material 

● Nitrogen: required for population growth. Excess 

nitrogen can generate ammonia, causing odours and 

polluting rainwater runoff. An optimal carbon/nitrogen 

ratio is 30:1

● Temperature: heat is produced by the activity of the 

micro-organisms. The optimal temperature for 

composting is between 32oC and 60oC 

The carbon/nitrogen ratio is potentially a problem for the

composting of wood waste. On its own, wood off-cuts and

sawdust have a ratio of 300:1 to 700:1 which prevents the

microbial population growing to its optimum size and leads

to a slower composting process. Mixing wood waste with

high nitrogen material can correct this balance. Examples

include sewage sludge, grass clippings and food waste.

If the latter materials were composted on their own, 

nitrogen levels would be too high allowing rapid microbial

growth and accelerated decomposition. This could result in

anaerobic conditions due to oxygen deficit and some

excess nitrogen would be given off as ammonia leading to

odour problems.

Therefore, wood waste is normally composted with 

materials with a high nitrogen content. Terra Eco-Systems

has been conducting research for a major water company

on the use of wood dust in composting. Three main 

avenues have been investigated:

● To aid dewatering of sewage sludge: positive effects in 

terms of cake quality, the dewatering belt stayed 

cleaner and makes the end product more stackable – 

however little cost benefit

● For use in sludge incinerators: if the dry matter content

is not high enough then gas is needed to support 

combustion. Wood dust can support combustion in a 

more economic manner 

● Composting with sewage sludge for horticultural use: 

beneficial due to impact upon the carbon/nitrogen 

balance 

Yorkshire Water currently use sawdust as part of their

sewage sludge composting process. Hardwood dust is also

used as a growing medium by mushroom producers. 

FIRA has undertaken composting trials with wood dust.

Under a Biowise sponsored project (FIRA 2003), an 

investigation was made to the potential for in-vessel 

composting intended for use on a furniture manufacturing

site. The project involved the use of modified skip-type

containers which incorporated fans for aeration to speed

up the composting process. A subsequent project 

investigated the composting of board materials. 
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Turning a compost windrow
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Wood waste requirements

Any wood waste generated by furniture manufacturers is

suitable for composting. Off-cuts will require hogging to

produce smaller chips whilst sanding powder and sawdust

may be used direct. Board material is perfectly suitable. 

Pros and cons

Composting produces a value added product with a market

lasting for much of the year. The industry associated with

composting is a developing one so increasing amounts of

material will be required in future. The space and 

equipment requirements mean that few furniture sites

would consider the option of on-site composting. 

Economics

There can be a large variation in the amount of value

added to wood waste during the production of compost. 

At the bottom end of the scale, shavings and dust may

simply be mixed with top-soil as a bulking agent for land

remediation purposes. The greatest degree of value will 

be added where the wood waste is mixed with higher

nitrogen material, composted for four months or so, 

screened and bagged for retail products, such as soil 

conditioners and improvers. 

Further information

● The Composting Association: UK membership 

organisation that researches and promotes best 

practice in composting and the uses of composts. The 

Composting Association acts as a central resource for 

composting, researching, collecting and disseminating 

information 

● Cornell Composting: USA organisation, part of Cornell 

University, which provides a comprehensive guide to 

composting and a series of useful fact sheets 

● Terra Eco-Systems 

● WRAP has a specific portfolio which concentrates upon 

organics 

Incoming material being chipped to form windrows

Case study

Eco-Composts Ltd is a Christchurch based company

which processes 35,000 tonnes per year of 

municipal green waste. Incoming material is 

processed through a chipper and formed into 4m

high windrows. The temperature of each row is

checked every two days and is kept between 55oC

and 70oC. Each week the windrows are turned and

after 16 weeks the material is passed through a

screening plant. Different grades of compost have

different uses ranging from domestic “Eco-mix” to

coarser material used for mulches. 
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6.3 Mulches and surfacing products

Mulches are layers which are placed on top of soil to help

control weeds, protect plant roots from temperature 

fluctuations, reduce water loss from the soil and look

attractive. Wood waste material has other uses as surfacing

products such as the creation of all weather gallops and

forest paths. It can also be used in greater depth to 

provide a safe play area for children. Some companies

have introduced coloured mulches to add value to the 

product. These originated in the USA where around 15m2

per household is used for decorative purposes each year.

Wood waste requirements

Solid wood off-cuts are required to produce mulches and

surfacing products. The chipping process will seek to 

produce relatively long fibrous chips which are more 

pliable than the chips typically produced by machines such

as wood combustion hoggers.

Pros and cons

Mulches and surfacing products are relatively simple to

produce though the market is highly seasonal. 

Economics

The end product has a relatively low value at around £60

to £70 per tonne. Value can be added through the use of

colouring agents, but this market is only just emerging in

the UK. 

Mulch being passed through a colouring plant

A bay of coloured mulch produced by Tracey Timber

Recycling Ltd

Case study

Tracey Timber Recycling Ltd is a Glasgow based

wood waste recycling operation which produces

chips for mulches as well as for the panelboard

industry. The process of manufacturing mulch 

products is based on the use of a tub grinder which

reduces the wood to chips of around 25mm in

length. The material can be passed through a colour

chamber if required before it is bagged. The main 

customers are local authorities and national 

distributors.                                                           
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6.4 Fuel briquettes and pellets 

Wood dust is difficult to handle, easily mobilised into the

atmosphere and explosive. Furthermore, all wood dust can

contribute to asthma and hardwood dust is carcinogenic.

By compressing the dust into a solid such as a briquette or

pellet, these problems are overcome and the substance

can be handled in a similar manner to solid off-cuts. 

UK furniture manufacturing companies have experimented

with briquetting for a number of decades. Some have been

successful whilst others have not continued due to 

machinery problems and the difficulties of finding 

consistent markets of the correct size. 

Briquettes consist of wood dust which has been 

compressed into a solid shape, typically ranging from 

7 x 2 x 2 cm to 15 x 15 x 7 cm in size. Manufacture 

normally involves forcing dry sawdust or shavings through

a split cylindrical die using a hydraulic ram which exerts

pressure of 1,000 to 1,500 kg/cm2. 

The resulting solids are much easier to handle than dust

allowing them to be bagged and used for domestic 

heating. Larger briquettes can also be converted into 

charcoal for use in barbeques. 

Wood pellets are much smaller than briquettes – typically

around 2cm long. The diameter varies according to use,

with 6mm typically used for domestic purposes while 8, 10

and 12mm pellets are used in industrial applications.

Pellets are in widespread use in the USA and on the

Continent. For example, Sweden has 25 pellet 

manufacturing plants and Denmark has 40. Swedish 

capacity now runs to around 1.1 million tonnes per year. 

Wood waste requirements

Briquettes and pellets are manufactured out of finely 

processed wood based material. Sanding powder or 

sawdust derived from solid wood is ideal. However, board

related dusts do not tend to bind together very well due 

to a lack of natural resins.  

Products to be burned in the domestic environment will

typically be made from solid wood, whilst board material

should be suitable for products to be burned by industrial

scale boiler plants.  

Pros and cons

Pellets have great potential for use as a domestic and

industrial fuel. Due to their small size, pellets can be 

handled in the manner of a liquid – allowing them to be

tankered to customers and stored in silos. In addition, the

fuel can be used in existing previously coal-fired plant.

Domestic pellet burners are compact and attractive. They

have a much greater degree of control than a traditional

fire through the use of a thermostat and automatic feed. 

However, in order for the technology to take off in the UK,

it is necessary to overcome the chicken and egg problem,

whereby companies do not want to make pellets until

there is an established network of pellet burners – but the

latter are not purchased until there is a reliable network of

pellet suppliers. 

Wood pellets

A domestic pellet burner
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Economics

A revenue of around £15 per tonne might be expected for

clean softwood being used for pellet manufacture. A 15kg

bag of pellets might retail for £3.25 and provide around 40

to 50 hours of heating.  

For companies considering the conduct of on-site 

briquetting, prices start at around £10,000 for a unit 

capable of processing 50kg/hour into 50mm diameter 

briquettes. At the upper end of the scale, a machine 

capable of handling 350kg/hour might cost around

£30,000. 

Further information

● British Biogen: trade association to the UK bioenergy 

industry 

● Pellet Fuels Institute 

Case study

Welsh Biofuels is an organisation based in Bridgend

which operates the UK’s first large scale, purpose

built wood pellet plant. This processes around 1,000

tonnes of wood waste per annum and this figure

should swiftly increase to 5,000 tonnes. The process

currently concentrates upon clean softwood which is

crushed to a fine powder, before being squeezed

through a die and formed into 8mm long pellets.

These are bagged for domestic use or transferred to

a bulk tanker for commercial use. 

On the industrial side, the company supplies a

260kw installation at a sports centre near

Aberystwyth. The plant will consume around 100

tonnes per annum and relies solely upon the boiler

for the swimming pool, hot water and heating.

Another innovative installation is currently being 

installed to feed a ring main to heat 40 elderly 

person residences near Swansea. 

Part of the Welsh Biofuels pellet line
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6.5 Panelboard material 

Around 6 million tonnes of board is consumed in the UK

each year. This material has an ever increasing percentage

of recycled wood content with a typical upper limit of

65%. Therefore, the board processing industry represents

an important outlet for wood waste in the UK. 

The recycled content of panelboard could rise even higher.

However, the levels of contamination in wood waste 

supplies continue to be an issue. The higher the level of

recyclate in panelboard, the more grit and metal which is

likely to enter the production process leading to the 

accelerated wear of the board manufacturing plant. If the

contaminants make it through the production process,

there will be increased complaints from users such as 

furniture manufacturers due to potential damage to their

own equipment.

Therefore, panelboard processors have been investing 

heavily in cleaning plants for the front end of their process.

These typically have a number of stages such as:

● Screening to remove fine grit

● Magnets to remove ferrous items

● Eddy current separators to remove non-ferrous metals

● Air grading to remove grit and glass

● Wood floating baths to remove grit and glass

Wood waste requirements

The presence of wet cleaning processes helps to explain

why panelboard manufacturers do not accept wood dust or 

significant quantities of board off-cuts in their incoming

raw material streams. Such materials would absorb water,

leading to an excessive drying requirement prior to use. 

Dust would also increase the amount of resin which would

need to be added. 

Panelboard producers typically require wood chips between

3 and 50mm, of which at least 90%-95% is softwood. Only 

a small amount of hardwood is acceptable, partly due to

concerns over colour. 

Pros and cons

Panelboard mills are able to take large quantities of 

softwood off-cuts. However, there are only a limited 

number of panelboard production plants in the UK, leading

to large areas of the country where transport costs become

prohibitive. The wood waste processors who supply the

panelboard production plants will typically require large

and consistent supplies of wood waste. 

Economics

The price of panelboard material has fallen in recent years

and so has the amount that panelboard producers are

willing to pay for waste wood. Wood waste processors are

typically able to sell wood waste at a rate of £10 to £25

per tonne, depending on quality and PRN arrangements.

Consequently, furniture manufacturers might be charged up

to £30 per tonne for the removal of the waste. This figure

is largely determined by transport costs.  

Clean wood fibre about to enter a chipboard 

manufacturing process

The panelboard industry is a major consumer of recycled 

wood chip
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6.6 Other recycling options

The following section provides briefer summaries of three

technologies which are not currently in widespread use in

the UK, but have potential to be of interest to furniture

manufacturers.

6.6.1 Charcoal production 

Charcoal is manufactured through the incomplete 

combustion of wood. This involves heating wood in an

atmosphere with insufficient oxygen. Britain currently 

consumes 50,000 to 60,000 tonnes of charcoal every year,

over 90% of which is imported. 

Charcoal is produced from hardwood. The product needs to

comprise large, fairly evenly sized pieces, as these burn

better due to good air circulation between the pieces.

Therefore, wood off-cuts should be no smaller than ten cm

diameter. Hardwood dust can be used to produce charcoal,

but it must first be compressed into briquettes. 

6.6.2 Wood-plastic composites  

Wood-plastic composites (WPC) are materials made by

combining fine wood dust with plastic and a binding

agent. The combined material is heated to a dough-like

consistency which allows it to be extruded into the 

required shape. 

The material has benefits over pure wood or plastic. Wood

dust is significantly cheaper than plastic and once formed

into the WPC, it has improved characteristics of rigidity and

strength. The finished product is extremely water resistant,

so is better suited than pure wood to outdoor or wet 

applications such as gardens and bathrooms. 

The composite typically comprises 50% to 70% wood by

volume which means that it can be worked with 

traditional tools such as saws, routers and drills. Any scrap

material generated during the working can be ground up

and used again. 

On the downside, there are potential end-of-life recovery

issues associated with the separation and recycling of such

composite materials. In addition, there may be marketing

concerns over public acceptance and confusion over a 

product which is made of a material part wood and part

plastic. 

Case study

Charnwood Upholstery Ltd is a Nottingham based

company producing upholstered domestic furniture.

The company generates around 2.5 tonnes of solid

wood waste per week and around half a tonne of

board waste. The sawdust is taken for animal 

bedding while the solid wood off-cuts are placed in

a 40m3 container provided by Wastecycle. 

Wastecycle chips and screens the material before 

sending it to Kronospan for conversion into 

panelboard and potential reuse in the furniture 

sector.

The Wastecycle processing plant

Wood chip awaiting conversion into panelboard

material
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Further information:

● Tangram Technology Ltd

● Research is being conducted by the Wood Materials 

and Engineering Laboratories of Washington State 

University 

● WRAP Wood-plastic composite study 

6.6.3 Local community based options

A number of not-for-profit/social enterprise organisations

exist to sell or distribute waste products to those who can

find a use for them. For example, the Community Recycling

Network is an organisation which promotes community

based sustainable waste management and Scrap Stores are

outlets which sell waste items for a small fee, typically to

schools and community groups. Many will collect wood

waste free of charge – though only in limited quantities

unless the region has a central storage unit. 

Furniture manufacturers which use solid wood will often

bag it up for combustion by local householders. The wood

waste can either be used to generate a small amount of

revenue or to create local goodwill. 

Further information:

● The Community Recycling Network 

● A list of Scrap Stores is available at the Home Education

website

Hardwood off-cuts bagged up for collection by local

householders
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7 Recommendations

This guide provides details of a wide range of recycling

options which can be used by furniture manufacturing sites

to reduce the environmental and economic impact of wood

waste generation. The case studies involving a range of

manufacturers demonstrate that some companies are 

already reaping the rewards of a proactive stance on 

such issues.

A programme to investigate the opportunities to recycle

wood waste should be part of a wider waste management

initiative, which should start with the quantification of

waste arisings. 

Quantification

Calculations should be performed to ascertain:

● The quantity of wood waste generated

● Its type (for example softwood or board material) and 

quality (for example sanding powder or off-cuts)

● The cost of this waste; such as raw material, labour, 

handling and disposal

Benchmarking

The company’s performance should be compared to the

benchmarks of waste generation, cost and disposal routes

contained in section three of this guide. It is always 

preferable to minimise waste at source and the results of

the benchmarking exercise will give your company an idea 

of the likely scope for further reduction at source.

Recycling

Once waste has been minimised and reused as far as 

possible, the environmental and economic impact of the

waste can be minimised through recycling. The selection of

the best recycling option will be a function of variables

such as the volume, quality, reliability and location of the

waste stream. 

A good starting point is the guide to the best recycling

options for different waste types provided by figure 15.

More detailed information on the individual options is 

contained in the subsequent chapters. WRAP’s

RecycleWood web site can also be consulted to find details

of wood waste contractors within a specified distance:

http://www.recyclewood.org.uk/

Finally, it should be remembered that the market for wood

waste is a fluid one. Therefore, the recycling decisions 

reached by your company should be reviewed on a 

regular basis. 
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Glossary of terms

Billets: lengths of highly processed material which will 

usually be specified at a size which is slightly above the

dimensions of the finished product – thereby minimising

wastage

Bedding manufacturers: companies manufacturing beds

and mattresses

Board material: particleboard such as medium density

fibreboard and chipboard

Contract manufacturers: companies manufacturing and

supplying items such as seating to larger organisations and

Government departments

Domestic cabinet manufacturers: manufacturers of 

middle quality furniture such as three dimensional cabinets

made from board based veneer or soft wood

Domestic general manufacturers: companies not falling

into other domestic categories such as the manufacturers

of board based flat pack furniture 

Domestic reproduction manufacturers: companies 

producing high quality reproduction furniture

Domestic upholstery manufacturers: companies making

upholstered products with a wooden frame and often

including some degree of show-wood

Hogger: device which reduces the size of off-cuts. Hoggers

are often incorporated on wood combustion plants to allow

the burning of larger pieces of material in addition to dust

and shavings

Kitchen furniture manufacturers: suppliers of kitchen

cabinets and work surfaces

Office furniture manufacturers: suppliers of office 

desking, seating, screens and cabinets

Sanding powder: wood dust with a small grain size 

generated by sanding operations

Wany edge wood: planks of material which retain their

natural edge leading to the presence of bark and 

non-straight edges   

Waste management hierarchy: a series of options in

decreasing order of environmental and economic 

desirability ranging from reduction at source through to

disposal via landfill

Wood-plastic composites: materials made by combining

fine wood dust with plastic and a binding agent  
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