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The Furniture Industry Environment Trust (FIET) is a non-profit
making environment body established in 1998 to undertake
research and development to encourage more sustainable
waste management practices within the furniture and allied
industries. Its work is controlled by a board of management
made up of members of the FIRA council.

20:20 Vision - a research and innovation Action Plan for the
UK furniture industry (FIRA and DTI, 2000) identifies the
optimisation of packaging and research into cost effective
techniques as two of the key factors which will improve the
sector’'s competitiveness.

FIET, in partnership with the Biffaward, a multi-million pound
environment fund which utilises landfill tax credits donated by
Biffa Waste Services, has attempted to do just that. Our
report highlights packaging best practice that can bring
significant benefits to furniture manufacturers such as:

. Lower packaging raw material and labour costs
. Reduced damage return rates

. Increased customer satisfaction

. Reduced environmental impact

The best practice information allows you to calculate the key packaging performance indicators of your
organisation. You will then be able to benchmark your company against the performance of the sector’s highest
achievers. If measures need to be taken to improve your packaging practices you will find guidance on how to do

this within the report.

Finally, do let us know how you progress with optimising your packaging and how useful you found this publication.

Good luck.

Ken Fullalove

s
_

Chairman - Furniture Industry Environment Trust
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EXECUTIVE SUMMARY

Packaging must ensure that a finished product reaches the end-user in the desired condition. Furniture companies
spend an average of 1.85% of turnover on packaging, including associated raw materials and labour. With annual
manufacturer sales of around £7 billion, this equates to a bill of £129 million per annum for the sector as a whole.

Damage to finished goods represents the most expensive form of waste for manufacturers. Time and resources
have been spent on purchasing raw materials, converting, assembling, finishing, packaging and distributing the
product. Each process contributes added-value and this peaks at delivery to the end user.

Within the furniture sector, damage return rates average 0.57% of all goods-out — some £40 million worth of
product per annum. A further £96 million of goods are returned to manufacturers each year for other reasons.

Damage is common within the industry due to the characteristics of the product. Even within a given company,
furniture varies greatly in terms of size, dimensions, weight and manoeuvrability — which makes it prone to manual
handling damage. These problems are compounded by the distribution chain which typically involves a number of
stages — some of which have only a limited liability in respect of damage.

This research shows that the majority of manufacturers do not understand the true costs associated with their
packaging systems and return rates. A significant differential was identified between the best and worst performers.
Packaging costs varied from 0.08% to 5.0% of turnover whilst damage rates ranged from 0.001% to 3.0% by
volume of all goods-out.

This differential suggests that many companies could significantly improve their competitiveness through
benchmarking exercises coupled with packaging optimisation.

It was found that relatively simple measures can lead to immediate improvements. For example:

. Observational auditing enables companies to understand the hazards within their distribution environment
— thereby allowing them to eliminate hazards where possible and to match the packaging to those that remain.

. A damage returns system should be in place to which records and analyses reasons for damage and
highlights corrective actions.

. Manufacturers should retain control of the distribution chain in order to minimise damage returns. Companies
delivering to retailers experienced damage return rates three times greater than those delivering direct.

. If manufacturers must deliver product to retailers or wholesalers, they need a clear policy under which
the responsibility for the goods is defined. Unfortunately, such a relationship is hindered by the
competitive nature of the industry coupled with the buying power of certain retailers.

. “Partnering” is an increasingly important concept. It involves manufacturers working with their suppliers
and customers to optimise packaging and associated systems.

© Furniture Industry Environment Trust
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1 INTRODUCTION
1.1 Background to the project

Packaging can be roughly defined as material that contains and protects goods and which may facilitate handling,
delivery and identification.

The profile of packaging has increased significantly within the furniture sector in recent years. For many companies,
the Producer Responsibility Obligations (Packaging Waste) Regulations 1997 provided a watershed. Further details
of these Regulations are provided in Appendix 1. Prior to the introduction of this regime, many organisations treated
packaging as an afterthought. Producer responsibility forced obligated companies to collect figures on the amount
of packaging that they handle and to pay a fee based on tonnages. As a result it became apparent that there was
an obvious financial payback for packaging minimisation.

The profile of packaging will increase further due to a second set of requirements which apply to all manufacturers.
The Packaging (Essential Requirements) Regulations 1998 impose a legal duty on companies to minimise their
packaging and design it for reuse and recovery.

Furthermore, previous work conducted by the Furniture Industry Environment Trust (FIET, 2001) showed that both
packaging and returns were an important source of waste for the sector, as reflected in 2020 Vision — a research

and innovation strategy for the UK furniture Industry. Packaging was also noted as an issue of concern by the
Furniture Industry Environment Committee — a cross trade body group.

1.2 Aims and objectives

The key aims of the project were to:

. identify the quantities, qualities and types of packaging used for specific product types

. provide benchmarking information regarding packaging solutions
. analyse furniture return rates and their causes
. generate and disseminate best practice information to facilitate packaging optimisation

It should be noted that benchmarking allows companies to understand how well they are performing relative to their
competitors. Organisations need to calculate their own key packaging performance indicators and compare these
to the best performers within their specific sub-sector.

Companies that identify a gap between their own performance and that of others, can use the best practice
information to identify potential areas of improvement.

9
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1.3 Project structure

The information contained within this guide was largely generated through packaging audits conducted by FIRA at
22 furniture manufacturing sites. Additional input was provided by Pira International Ltd on generic best practice
and the conduct of the initial audits.

In order to provide meaningful benchmarking information, the project concentrated upon four furniture sub-sectors:
bedding, domestic, kitchen and office. Audits focussed upon specified common products within each group:

Bedding

. 4’6" standard bed set — non storage, non sprung
. Bedstead - pine or metal

Domestic

. Occasional cabinet

. Dining room chair

Kitchen

. 1000 mm base unit

. 500 mm wall unit
Office
. 1600 mm curved workstation

. Desk high 600 mm deep three draw pedestal
. 1600 mm high storage unit with doors

Visits were also undertaken to four manufacturing facilities in the USA to provide a broader comparison of
packaging practices.

10
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2 PACKAGING USE IN THE FURNITURE SECTOR

The following section provides a breakdown of the audit results. An initial overview is provided using information
from all participating companies. The subsequent analysis considers sub-sectoral breakdowns wherever possible,
in order to facilitate benchmarking.

2.1 Characteristics of audited companies

Company sub-sector

Audits were conducted on 22 companies — the breakdown of which is provided in the chart below. A more even
spread of audits by sub-sector would have been preferable. However, many companies were reluctant to
participate.

The relative willingness of the office furniture sector to undergo audits might be a reflection of the high numbers of
such companies certified to BS EN ISO 14001:1996 - the international standard for environmental management
systems (EMSs). ISO 14001 requires companies to measure and manage key areas of environmental performance.
As such, office furniture companies are likely to be more aware of the true significance of packaging.

In addition, the vast majority of certified office furniture manufacturers cite customer pressure as the single most
important reason for EMS implementation. It is perfectly understandable that organisations which listen to their
customers are more likely to take an interest in packaging because it forms a key component of the
manufacturer/customer interface.

Breakdown of audited companies

-
N

-
o

No. of companies audited

Bedding Domestic Kitchen Office

Company sub-sector

Company size

The size of audited companies varied greatly. Turnover ranged from £2 million to £90 million — with an average of
£20.6 million. The number of employees ranged from 30 to 1,120 — with an average of 258. It should be noted
that the kitchen companies were significantly larger than those in the other sub-sectors.

11
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IEE‘ 2 PACKAGING USE IN THE FURNITURE SECTOR-CONTINUED

Company size by sub-sector
Average turnover (£ million) Average number of employees
Bedding £16 220
Domestic £11 269
Kitchen £62 506
Office £15 193

2.2 Packaging materials

The most popular packaging materials were cardboard and plastic — used by 95% and 83% of companies respectively.

39% of companies were using timber packaging. Of these, 40% were buying pallets or were purchasing timber to
convert into crates for exports. 60% of the timber packaging users were utilising process off-cuts as inill material
in flat packs and base protection for cabinets.

Number of companies using key packaging materials

100%
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80%
70%
60%
50%

40%
20% F‘
10% _‘I

0% T T T T

Blankets Cardboard Plastic Polystyrene Timber

It should be noted that companies obligated under the producer responsibility regime must include any packaging
which is made up of timber off-cuts within their calculations. Timber is a heavy packaging material and can incur a
significant obligation as the regulations are based upon weight. However, the use of off-cuts will often make financial
sense if the only alternative would be to pay for the landfilling of the timber waste, with the purchase of alternative
material to perform the packaging function.

Blankets constitute the traditional method of furniture protection. They were used by 22% of audited companies -
a number having recently reverted back to blankets in response to the producer responsibility regulations. Being
reusable, blankets will only incur an obligation the first time that they are used.

The move towards blanket wrapping was also in evidence in the USA. For example, it is now the principal packaging
material for around 50% of all office furniture. Blankets have reduced return rates and also allowed up to 30% more
products to be shipped in a container compared to boxed items. It should be noted that blankets used in the USA
tend to be thicker and more quilted than those traditionally used in the UK.

12
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Conversely, the number of companies using polystyrene was on the decrease due to cost and environmental
concerns. The most significant remaining use of the material consisted of infill for flat pack furniture.

When packaging use is analysed by weight and sub-sector, the dominance of cardboard is again highlighted.
However, it is noticeable that the bedding sector uses more plastic than cardboard — a reflection of the shrink-
wrapping that occurs on virtually all mattresses.

The audited companies account for around 16.7% of the sector’s turnover. If the total weights of packaging
materials are extrapolated upwards, annual consumption is estimated to be in the order of:

Cardboard 61,000 tonnes
Plastic 13,000 tonnes
Polystyrene 360 tonnes
Timber 10,000 tonnes

Blankets 430 tonnes

Packaging material use by sub-sector
@ 300
c
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%
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> 100
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Blankets Cardboard Plastic Polystyrene Timber
[1 Bedding ®m Domestic [ Kitchen m Office
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2.3 Packaging spend

On average, companies spent £296,600 per annum on packaging materials. This was equivalent to 1.45% of
company turnover, with a range from 0.03% to 4.51%. The following table provides a breakdown of the average
spend per material.

Average spend on packaging materials
£250,000
£200,000
£150,000
£100,000
£50,000 F‘
00 l— , _ e [
Blankets Cardboard Plastic Polystyrene Timber

Cardboard was by far the dominant packaging material followed by plastic. Timber packaging incurs the third
largest spend, but it should be noted that the generation of an accurate spend figure was hindered by the use of
waste off-cuts — typically board material. Many companies viewed this material as having zero cost as it was waste
material which would cost money to dispose of. In reality, the actual raw material cost of board is around £350 per
tonne and this figure has been included in the calculations below.

When considering the amount spent on packaging by each sub-sector, it is useful to take spend as a percentage
of company turnover to nullify the large variations in company sizes. The subsequent chart emphasises the
importance of cardboard — the spend on which accounts for an average of 1.6% of turnover in the typical office
furniture manufacturer and nearly 1% in the kitchen sector. As noted previously, spend on plastic is significant for
the bedding sector.

14
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Packaging spend by sub-sector
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2.4 Packaging application labour

The labour cost associated with packaging averaged £148,000 per annum or 0.7% of company turnover - with a
range from 0.05% to 1.50%. The labour cost was defined as the spend on labour involved in the application of
packaging to the product. Where packaging application was only one of many tasks undertaken by an individual, an
attempt was made to quantify the proportion of time attributable to packaging application.

The following chart illustrates the wide fluctuations in the importance of packaging raw material costs relative to
labour. Four companies have virtually no spend on materials or labour. All four delivered direct to the end user and
three employed reusable blankets. At the other end of the scale were four companies incurring packaging costs
above 3% of turnover.

A sub-sectoral comparison can be undertaken on the basis of company number: domestic (1 to 5), kitchen (6 to

8), office (9 to 18) and bedding (19 to 22). The highest costs tended to be incurred by the office manufacturers —
though there was a huge performance gap between the best and worst performer in this sub-sector.

15

© Furniture Industry Environment Trust



IEE‘ 2 PACKAGING USE IN THE FURNITURE SECTOR-CONTINUED

It was interesting to note the frequent underestimates of spend on packaging material and labour. Each audit site
was asked for the total spend on packaging materials and the number of units produced - giving a rough average
packaging spend per unit. They were also asked to estimate the number of personnel that were involved in

Packaging raw material and labour costs
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Packaging costs as % of company turnover
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packaging — allowing an average packaging labour cost per unit to be calculated.

In order to check these averages, companies were asked for the figures that they used internally regarding the cost
of packaging materials and labour for a specific product in their range. Invariably the figure produced by the latter
question was unrealistically low — with companies underestimating the cost of the materials and not including an

appropriate amount for labour.

With regard to sub-sectoral trends, it was noticeable that the spend on materials, when taken as a percentage of
turnover, was highly consistent across the sub-sectors. However, labour was significantly higher in the office sector

— especially when compared to domestic.

Average sub-sector spend on packaging
materials and labour as % of turnover

© Furniture Industry Environment Trust

Materials Labour

Bedding 0.65% 1.10%

Domestic 0.69% 0.58%

Kitchen 0.71% 1.07%

Office 0.66% 1.53%
16




2 PACKAGING USE IN THE FURNITURE SECTOR-CONTINUED IEE‘

2.5 Product costs

It is important to understand the cost of packaging raw materials and labour relative to the total cost of the product.

Packaging cost relative to product cost
Average number Aver:égfacic;]st of Average cost of | Average total Average total
of units p.a. P ging labour packaging cost product cost
materials
Bedding 109,063 £2.68 £1.49 £4.17 £70.00
Domestic 55,320 £1.26 £1.17 £2.43 £188.00
Kitchen 675,000 £1.08 £0.69 £1.77 £20.00
Office 316,490 £2.27 £1.31 £3.58 £59.00

The kitchen manufacturers spent the smallest actual amount on packaging. However, their average product cost
was significantly lower than the other sub-sectors. Consequently, their relative packaging costs were the highest
(packaging costs taken as a percentage of product cost) as demonstrated by the following graph.

This pattern, coupled with the average number of units produced by kitchen manufacturers, suggests that they are
achieving significant economies of scale with regard to production cost, but that this is not reflected in the
application of packaging. Kitchens are typically being sold to an initially harsh environment i.e. a new house or one
undergoing significant refurbishment. Consequently, there is a basic minimum level of packaging required and this
has a sizeable cost despite the material discounts achieved through bulk buying.

The domestic sector manufactured items with significantly higher average production costs. However, their actual
spend on both packaging labour and materials was the second lowest. Consequently, these manufacturers perform
much better when packaging costs are taken as a percentage of product cost. This trend reflects the fact that the
domestic manufacturers were typically making higher quality product and a relatively high proportion were selling
direct to the end user. The majority of handling was undertaken by trained company personnel.

There was one exception in the domestic sector from the quality perspective (company 1). This manufacturer
specialised in the bulk production of low end cabinet furniture, the average production cost of which was one tenth
of the other domestic manufacturers. All of the company’s product was routed through retailers and its packaging
costs as a percentage of product cost were significantly higher than the other domestic manufacturers. As shown
later, this company also suffered from exceptionally high total return rates (19%) and damage return rates (3%).

17
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Packaging and labour costs as % of total
product cost
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2.6 Return rates

Audited companies were asked to provide figures on the total return rates and damage return rates. The total return
rate is composed of a number of elements:

. Incorrect product specification

. Missing components

. Unwillingness of customer or retailer to accept goods

. Lack of person to receive delivery &/or incorrect address
. Change of mind by customer

. Damage returns

17 of the 22 companies maintained figures for the total number of returns. The average total return rate was 1.94%
of all goods dispatched. However, there was a huge range from 0.002% to 19%.

18
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Range of damage returns by sub-
sector

office ¥
Kitchen - D
Domestic - —I
Bedding | J

0.0% 1.0% 2.0% 3.0%

Damage returns as % of goods-out

The domestic manufacturers fared badly in the total returns analysis, with the figures being elevated by two
manufacturers experiencing large numbers of returns from their retailers. The latter were national retail chains which
operate a customer approval period — e.g. 14 day money back guarantee. In addition, problems were experienced
with regional distribution centres (RDCs) refusing to accept whole deliveries due to a lack of space in their
warehouse. It was believed that these RDCs also contributed to damage through a lack of staff training. However,
manufacturers felt unable to complain due to the purchasing power of the retailers.

Damage return rates provide the acid test of the effectiveness of packaging systems - the central aim of which is
to ensure that the product reaches the end-user in the desired condition.

The average damage return rate was 0.57%, with a large range in the actual figures — 0.001% to 3.0% - a 3,000%
difference. Again, the domestic manufacturers recorded a significantly higher average damage level, mainly due to
the problems of two companies.

It was interesting to note that the opinions of two of the domestic manufacturers were at the opposite end of the
quality spectrum. One manufacturer suggested some of the damage returns were attributable to the high
expectations of its customers due to the cost of the product. The other perceived that its low cost attracted less
scrupulous customers who ordered items for short periods with no intention of retaining them — e.g. a larger table
when relatives were visiting.

Average damage returns were more consistent within the kitchen (0.36%), office (0.29%) and bedding (0.19%)
sub-sectors.

19
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Range of damage returns by sub-
sector
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The main forms of damage incurred by audited companies included:

Breakage: especially to castors, legs, cornices, doors and glass panels. Breakage was mostly due to
impact - e.g. unloading from vehicles with inadequate equipment or insufficient handlers. The main corrective
measure involved the use of alternative product delivery options.

Bruising: typically resulted from a less severe impact — which could be corrected through more cushioned
coverage, particularly along the edges, corners and upper surfaces.

Scratching: may occur in many ways — e.g. packaging contaminated with grit, contact between furniture
in transit or careless opening of packaging with a knife. Solutions include the careful storage of packaging,
attention to the loading of vehicles and signs to warn of the dangers of using knives to open packages.

Soiling: most likely to occur where the outer packaging has been breached allowing contaminants to contact
the furniture. The problem is more prevalent in the upholstery and bedding markets — e.g. a mattress is likely
to become soiled if it is dragged on its corner due to the puncturing of the polythene cover. The problem
can be overcome by the use of a suitable gauge of packaging coupled with proper handling techniques.

Discolouration: real wood surfaces are liable to change colour when exposed to natural light. This may become
problematic if only part of a given item is exposed. Corrective actions may include the avoidance of
translucent packaging.

The USA visit highlighted one company which no longer accepted back returns as the cost of transport,
warehousing, repair &/or disposal was not viable. Therefore, a local team would try to repair the item and if this
was not feasible, the local dealer would inherit the goods for resale or disposal. An appropriate credit note was
agreed between the parties.

20
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2 PACKAGING USE IN THE FURNITURE SECTOR-CONTINUED IEEK

2.7 Relationship between packaging spend and
damage return rates

The relationship between packaging spend and damage returns is investigated in the table below. Packaging spend
is shown as a percentage of company turnover, whilst damage returns are plotted as a percentage of all goods-out
by volume.

A sub-sectoral comparison can be undertaken on the basis of company number: domestic (1 to 5), kitchen (6 to
8), office (9 to 18) and bedding (19 to 22). Again, the two domestic manufacturers discussed above (companies
1 & 2) stand out in terms of their ratio of spend to damage.

Companies 4 (kitchen), 8 and 18 (office) are exceptional due to their minimal spend on packaging and low return rates.

The following graph also makes it possible to pick out companies such as 1, 2, 5 and 14 that should be spending more
on packaging.

Comparison of spend and damage
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2.8 Transport

The vast majority of transport from the manufacturing site was undertaken by the companies’ own vehicles or a
local sub-contractor — with only a small amount of distribution undertaken through carriers.

Some 64% of manufacturers used their own transport for delivery to customers — achieving a damage return rate
of 0.53%. Sub-contractors were relied upon by 14% of companies with the damage return rate being higher at
0.78%. The latter figure may be artificially raised by the small number of companies in this category, one of whom
reported a 2.8% damage rate.

A number of those audited used national carriers to deliver emergency spare parts and replacement items. All saw
this as an undesirable practice and despite the use of additional packaging, damage rates ranged from 7% to 30%.

Analysis was also undertaken regarding distribution routes. Ten manufacturers dealt solely or mainly with retailers
and their damage return rate averaged 0.87%.

Seven manufacturers dealt solely or mainly with the end-user and they achieved an average return rate of 0.31% - nearly
one third of the rate achieved through retailers. Likely causes of the higher damage rates through retailers include:

. Increased number of handling stages

. Longer travel distances

. Increased exposure to non-company personnel

. A lack of training &/or attention on the part of retailers’ employees, especially those in regional

distribution centres.

2.9 Packaging regulations

55% of the audited companies were obligated under the Producer Responsibility Obligations (Packaging Waste)
Regulations 1997. Such a high proportion is unlikely to be typical of the industry — and is probably due to the
relatively large size of the companies audited.

The obligated companies (see Appendix 1) used a mixture of compliance routes: Valpak (42%), Biffpack (25%),
independent (25%) and Cleanapack (8%). 83% of the obligated companies derived their packaging returns from
mass balances - i.e. requesting packaging data from suppliers and weighing a sample of that which came in from
abroad.

The other 17% of companies had constructed databases with a known quantity of packaging for each product. The
number of each product sold during the year was recorded — giving a packaging supplied figure.

The latter method is generally the more accurate as it will not be affected by fluctuations in packaging stock levels.

In addition, it is possible to record the sales by customer and provide an annual packaging inventory — in much the
same way that wood coating suppliers can provide a solvent inventory.

22
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2.10 Environmental management systems

Environmental management systems (EMSs) certified to ISO 14001 (the international standard) were held by 32%
of those audited. Again, this is an unusually large proportion which is probably a result of both company size and
the number of office furniture companies audited.

Certified companies spent an average of 77% more on packaging materials and labour — with costs of 2.71% of
turnover as compared to 1.53% for those without certification. However, the companies with EMSs experienced
damage return rates which were 74% lower: 0.41% compared to 1.58%.

The above findings were possibly a reflection of the EMS mentality possessed by those companies that were
certified. Systems would recognise the environmental burden associated with returns and encourage manufacturers
to implement targets, objectives and programmes to control them.

The cost effectiveness of the higher levels of packaging were difficult to assess — partly due to the difficulties of

costing the return process. Little information was available regarding the degree of damage typically sustained,
costs of inspection, repair and repackaging.
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3 CHARACTERISTICS OF BEST
PERFORMERS

It was noticeable that within each sub-sector, one company recorded the best performance with regard to both
“least packaging spend” and “damage return rate”. The following sections highlight specific areas of good practice
observed on the best performing sites. Bullet point summaries are also provided with regard to good practices
observed elsewhere in the sub-sector.

Best packaging performer in each sub-sector
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3.1 Bedding

The best performing bedding manufacturer had a damage return rate of 0.001% of all goods out by volume with a
packaging spend of 1.33% of turnover. The company shrink-wrapped mattresses in pre-made polythene bags which
were heat sealed. The quality nature of the product meant that double mattresses were extremely heavy — and up
to four men were used to load them into the delivery van.

A local haulier was used for deliveries — all of which were through small independent retailers. Transport personnel
were trained by the furniture manufacturer and the haulier was contractually obliged to pay for any damage.

Other elements of good practice originating from companies within the sub-sector:

. All companies noted the tendency for mattresses and divans to be dragged - leading to a tearing of outer
packaging and a damaging of the product. This problem is particularly pronounced on rigid items, e.g. a
mattress incorporating a base-board. Therefore, corner protection is widely used.

. Some companies use corner pieces which incorporate a cut-out rather than a pointed corner — as this reduces
the risk of the cardboard point ripping the outer plastic covering.

It was noticeable that the American bedding company visited used the same system of plastic bags with corner
protection where needed. However, a much heavier gauge of plastic appeared to be used.
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Picture above: mattress corner protection incorporating cut-out corner to reduce the risk of tearing the outer plastic covering.

3.2 Domestic

Again, the best performer was a manufacturer at the top end of the market, whose return rate was 0.003%, despite
a packaging spend of just 0.08% of turnover.

The company produced high quality reproduction furniture. Chairs were blanket wrapped, whilst the surfaces of
tables and cabinets were covered in paper backed jiffy foam and blanket wrapped. The foam was necessary to
prevent any damage to polished surfaces due to the accumulation of grit on blankets or the marks that can be
caused by blankets if goods are wrapped soon after hand polishing. Drawers and loose items were tied with soft
string, whilst fasteners were left unlocked to prevent the loosening of fittings due to transit movement.

All products were delivered direct to the end user via the company’s own transport or a well respected local carrier.
Again, attention was paid to the loading of vehicles with one or two man handling. ltems were tied into place and
care was taken not to overfill the vehicles.

Other elements of good practice originating from companies within the sub-sector:

. Buying packaging raw materials “ex-works” from overseas when delivering furniture. Polythene was brought
back from Denmark where it could be purchased one third cheaper than in the UK

. Pre-made bubble-wrap chair bags purchased at a cost of £1.10 each were collected “ex-works” by one
company's delivery drivers when in Italy. Customers and retailers had a tendency to keep the reusable bags,
so drivers receive a 25p bonus on each bag that they bring back from the customer. Whilst it would only
cost 18.5p in materials to wrap each chair in corrugated paper, the labour cost would be substantially higher.

3.3 Kitchen

The best performing kitchen manufacturer specialised in 3D furniture and had a damage return of 0.3% with a
packaging spend of 0.349% of turnover. The only packaging for the majority of the products consisted of shrink-
wrapping on the doors and drawer fronts. Larger doors had edge protection and shrink-wrap. An amount of
additional cardboard packaging was taken out to site, when the goods were delivered to a construction area.

It was interesting to note that the company had a well designed loading bay, with each item situated on a tray on
lines of rollers. ltems were pushed off the rollers, slid across a floor inset with ball-bearings (perfectly safe to walk
upon) and onto a conveyor which loaded the vehicle.
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Photo: packaging on this kitchen cabinet is confined to the most visible surface
Other elements of good practice originating from companies within the sub-sector:

. Careful design of flatpack containment systems to avoid the need for sheet material
between panels. Packs were glued shut, palletised and stretch-wrapped.

. Use of packaging supplier to design packaging for new products.

3.4 Office

The best performing office manufacturer had a damage return rate of 0.01% of all goods out with a packaging
spend of just 0.193% of turnover. ltems were blanket wrapped in their 3D form with jiffy wrap used between any
flat panels. All personnel had been trained on correct manual handling techniques and vehicles were carefully loaded
with the furniture strapped inside. Some scrap timber was used to prevent strap marks on desks.

The company had previously used total enclosure in cardboard, but found that the system was costing £8 per desk
including labour compared to the current cost of £2.30 per unit. It should be noted that the organisation benefited
from using its own transport, delivering to the end-user and installing. Occasional business had been undertaken
through retailers — but again, the company insisted that it delivered to the end user.
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Photo: many companies are switching away from total enclosure in cardboard

Other elements of good practice originating from companies within the sub-sector:

. One office furniture manufacturer maintained detailed records of damage returns. These were discussed
at weekly management meetings with corrective actions undertaken and their effect reviewed the
following week. The company was certified to ISO 14001 and had an environmental management
programme which aimed to reduce packaging below an average of 1.32kg per unit.

. Total enclosure in cardboard is losing favour with the sector due to cost. A common solution involves
cardboard caps secured with plastic film.

. Palletisation of product avoids the need to man-handle each item — thereby reducing the risk of damage.

The office furniture manufacturers visited in the USA were increasingly looking towards bulk delivery. Under the old
system, each desk required three boxes: one for the top, one for the legs and lastly one for the drawers and
hardware etc. Therefore, an order of 20 desks would require 60 boxes. The bulk delivery system would centre upon
three large containers, one of which would contain the tops - laid horizontally and separated by sheets of paper.

Such a system saved packaging and handling costs for the manufacturer and these could be shared with the
customer. However, it was necessary to work very closely with dealers and installers to ensure that both had
appropriate facilities to deal with bulk deliveries.

The efforts regarding working with the supply chain or “partnering” went further. The office furniture manufacturers
put great emphasis on working with their dealers. Many ran training courses for them with certification programmes
for installation teams in order to address a major cause of damage. Regular audits also took place on installation
teams, vehicle unloading and the warehousing of products by dealers.
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Photo: office desking in caps and plastic, palletised for transportation. However, each desk is wrapped much more extensively than would occur
in the USA.
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4 PACKAGING BEST PRACTICE FOR THE

FURNITURE INDUSTRY

The following section summarises actions that can be taken to ensure that your company has optimised its
packaging practices. Some of the first steps that should be taken include:

Calculate the true costs associated with packaging. This exercise will enable your company to appreciate
the relative importance of the packaging issue, allowing it to allocate the appropriate resources. A guide
to costing is included in Appendix 2.

Compare your findings with the benchmarks in sections 2 and 3. Improvements should be targeted at
those areas in which your performance is significantly worse than that of the best companies. Sections
2,3 and 4 include advice on best practice.

Observational auditing is a useful technique to highlight any potential hazards that need to be addressed
through packaging design. A guide is provided in Appendix 3.

Maintain a register of damage returns. This should be analysed regularly and preferably discussed at
management meetings on a weekly or monthly basis.

4.1 Design

Consider the design of packaging during the development stage of new products — rather than waiting
until the first items roll off the production line before making-do with whatever packaging is available.

Involve packaging suppliers in design decisions. Their expertise may-be available free-of-charge and they
will have a much better awareness of the range of packaging solutions available.

Evaluate the packaging used by your competitors. Can you learn from them?

What potential exists to minimise packaging or to ensure that it can be used more than once? If reusable
packaging is potentially desirable, e.g. bubble-wrap chair bags, an incentive scheme may be necessary
to ensure that they are returned. Blankets are increasingly replacing single trip packaging.

Rationalisation of packaging design allows lower stocks to be held. However, care is needed to avoid
packaging which is unsuitable — e.g. a one box fits all approach. This can be costly in terms of
over-specification and may lead to higher return rates if the protection qualities are compromised.

The better the packaging fit, the less need for any infill and the more items that can be loaded per vehicle.
Manufacturers should work with retail chains to find mutually acceptable packaging solutions. Simply
accepting a retailer's specification can lead to significant costs and frustration, especially if the retailer
refuses to accept liability for the ensuing damage.

Several of the audited companies had switched from total enclosure in cardboard to a pack consisting

of cardboard caps and stretch-wrap. Average packaging costs fell by up to 71% and returns were also
lower — possibly because carriers can see that the item inside the pack is vulnerable.
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Photo: these returnable stillages have eliminated damage returns from the customers central warehouse.

4.2 Purchasing

. All packaging components should have some form of specification document. Consistent specification of
packaging components is key to maintaining packaging line efficiency and the required level of product
protection. The specification document should be the main communication between the pack designer,
supplier, purchaser and user. It is also essential for checking delivered packaging components and for
troubleshooting packaging related problems. A typical specification might include information on material
type, weight, dimensions and use.

. The packaging specification should also include the method by which the specified packaging components are
packaged themselves. This should ensure that the packaging component unit load (e.g. pallet) is compatible with
on-site handling equipment and the storage facility. It also ensures that the unit load is suitably protected against
transit, handling and climatic hazards prior to use. If packaging material is damaged or dirty before use, it
will be less able to protect the product and may cause damage due to grit and dirt.

. Checks should be performed on incoming packaging materials. As a minimum there should be a routine
inspection for damage, contamination with dirt, grit or water, quantity and general specification.

. One company purchased cardboard blanks and produced boxes using a die-cutting machine. This enabled a greater
variety of packs to be produced from a small number of standard blanks. However, the machine required a full
time operator.

. Consideration should be given to the recyclability of packaging materials. The Packaging (Essential Requirement)

Regulations 1998 place a legal obligation upon companies to ensure that their packaging is designed
and produced so as to permit its reuse or recovery.
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Photo: A cardboard blank which has passed through a die-cutting machine

4.3 Goods-in

Packaging is received on goods-in and your company will pay for this in a number of ways. The supplier
will include his packaging costs within the price of the goods. Your company will typically have to remove
this packaging and dispose of it. Furthermore, if your company is the first UK owner of imported
packaging — recovery obligations may be incurred under the producer responsibility regime.

Discuss your requirements with key suppliers to evaluate whether there is potential for reusable containers.
Consideration should also be given to working with suppliers to encourage the use of returnable
packaging for raw material supply. If suppliers work to a “closed loop” system, returnable containers
should not be a problem.

Are your raw materials in the optimum pack size? Larger packs may reduce packaging and handling
costs. Reduced amounts of handling may also lead to lower component damage rates.

4.4 Storage

Paper based (board) packaging components are subject to deterioration and reduced performance
through the ingress of moisture. For example, corrugated cases and board corner protectors will exhibit
reduced strength and robustness when damp. In addition, the fibre construction of board material
deteriorates under fluctuating temperature (due to fluctuating humidity). Board components should be
stored in heated and temperature stable areas, e.g. away from warehouse doors.

Where board components undergo automated operations on-line, the materials should be conditioned to

the line environment prior to use (for a minimum of 24 hours). Corrugated and board sheet material
should be stored flat if kept for prolonged periods.
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Photo: good storage conditions are important for board material

Plastic packaging materials and components are less affected by ambient temperature and humidity
fluctuations, but should be dry before use. If reels of shrink film are stored outside (over wrapped in black
plastic polyethylene), best practice suggests that they should be conditioned to the line environment for
24 hours before use.

Care needs to be taken with the handling and storage of rolls of film due to the ease with which the outer
surface can be damaged. In addition, if rolls are badly handled, they are prone to crushing their
cardboard inner tube — making them unsuitable for use.

4.5 Packaging application

Application should occur in accordance with the packaging and product specification documents. Operators
need to be properly trained to ensure a consistent approach to the use of packaging materials. In addition, they
need to realise the cost implications of missing components —especially within flat-packs.

Automation of packaging lines can lead to significant benefits through reduced labour costs. The automatic
application of stretch-wrap and shrink-film is relatively common within larger office, kitchen and bedding
manufacturers — i.e. companies with a relatively high output of products with fairly standard dimensions.
Such lines will be less applicable to domestic manufacturers due to the range of products (chairs, tables
and cabinets etc.) and their fluctuations in design.
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Photo above: automated application of stretch-wrapping.

. Stretch-wrap will be tensioned before use - allowing it to be stretched to three or four times its original
length. Some manufacturers may suggest a higher yield is feasible, however, a greater number of stoppages
are likely on the application line and this may more than off-set any benefits from the higher yield. Consideration
should also be given to the degree of overlap between neighbouring layers.

. Some companies use conveyors which incorporate a lifting mechanism to enable the application of caps
or side protection material without generating manual handling problems. The mechanism may be operated
by a foot pedal which stops the forward motion of the conveyor and elevates a central section of the belt —
taking the edges of the piece of furniture off the underlying conveyor which allows packaging to be placed
around them.

Photo: this conveyor incorporates a lifting mechanism in the centre of the belt
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4.6 Handling of packaged goods

. It is essential that operators are trained in correct furniture handling techniques. They should be educated
about the consequences of damaged product with regard to cost and customer satisfaction. There may
be potential to include internal damage rates as one component of the company bonus scheme.

. Ensure that there are sufficient workers and trolleys available to undertake lifting operations. This is
especially important with bulky items, such as mattresses, where there is the temptation to drag the item
across the floor.

. The Manual Handling Operations Regulations 1992 impose health and safety requirements upon
companies whose employees may be at risk of injury through manual handling. If furniture is enclosed in
cardboard, it will be difficult to visually assess the likely weight, so consideration may need to be given
to the labelling of containers with their weight.

. Where possible, consider the use of glue to seal packs rather than banding. There is a temptation to
carry items by the bands which can lead to damage as they cut through the underlying packaging.

. The storage and transport of furniture in bulk containers can significantly reduce the chance of damage.

4.7 Distribution

. The results of the audits indicated that where furniture manufacturers retained control of the distribution
of their product to the end-user damage and return rates tended to be low.

. It was apparent that the allocation of contractual responsibility for transit damage combined with the
training of sub-contracted carriers

. The likelihood of damage can be reduced by considering the internal design of delivery vehicles including
accessories such as strapping to secure tall loads.

Photo: rack system for long rails inside a vehicle.
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4.8 Returns policy

o Companies experiencing high return rates should consider changing their contracts with customers.
One manufacturer levies a charge in respect of any repairs that customers demand, with discounts being
available for those that waive the right to return items. Charges are as follows:

Replacement of packaging charged at 10% of product cost
Replacement of 1 panel = 25%

Replacement of 2 panels = 50%

Replacement of 3 = 75%

Total replacement = 95%

o Some retailers operate a 14 day money-back guarantee. Returned goods are generally worthless by the
time they are returned to the manufacturer, so such initiatives should be carefully costed.

4.9 Packaging waste

° If your company has to remove used packaging from the customer’s premises, consideration should be
given to segregation and recycling. Market prices for cardboard and plastic are volatile — but recycling
is generally cheaper than landfill. Revenues can be optimised and space consumption minimised through
the use of a baling machine.

Photo: baled cardboard awaiting collection

35

© Furniture Industry Environment Trust



Fey............____________________
9 CONCLUSIONS

Packaging raw materials and labour costs place a significant financial burden on the furniture manufacturing sector
—typically £18,500 per £1 million of company turnover. Further costs are incurred through the storage of materials,
returns of damaged goods, disposal of packaging waste and the discharge of obligations incurred under the
producer responsibility regime.

The performance variations across the sub-sectors show the scope that exists for packaging optimisation which
can lead to significant economic and environmental benefits. A number of stages have been identified in a typical
optimisation programme:

Calculate the true costs associated with packaging.
. Compare your findings with the sub-sectoral benchmarks.

. Conduct observational auditing

Review best practice advice

The audits of furniture manufacturers in the UK and USA allowed a number of recurring themes of good practice to
be identified. These included:

. Matching of the packaging to the distribution hazards

. Move away from total encasement in cardboard

. Increasing popularity of reusable packaging such as blankets

. Move towards transparent packaging which allows the handler to assess the potential for damage

. Retention of control over the distribution chain by the manufacturer

. Use of a policy which clearly defines who is responsible for damage at a given point in the distribution chain
. “Partnering” — co-operation between all parts of the distribution chain — including the training of those

that handle the packaged goods

. Maintaining a register of damage returns — with an analysis of reasons and a programme of corrective action.
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APPENDIX 1: PRODUCER RESPONSIBILITY

Producer Responsibility is the concept of making manufacturers responsible for obtaining some value from their
materials, products and wastes via reuse and recovery. The first target area was that of packaging waste - and
other areas are following e.g. proposed end-of-ife vehicles and waste electrical equipment directives.

The Producer Responsibility Obligations (Packaging Waste) Regulations 1997 apply to companies that handle more
than 50 tonnes of packaging per annum and have a turnover of more than £2 million per annum. Companies
exceeding these thresholds will incur an obligation to recover / recycle a certain proportion of their packaging
waste.

The following section provides a brief overview of the regulations. However, the regime is subject to frequent
changes, so the information should be checked before use.

Packaging “handled” includes:

. Packaging received on goods-in where your company is the first UK owner

. Packaging used on goods-out.

The packaging chain is split into four parts. An obligated company needs to work out which of the following activities
is performed on each packaging stream.

Activity Example Obligation
Raw material producers Making cardboard sheets 6%
Converters Turning sheets into boxes 9%
Packerfillers Putting furniture into the boxes 37%
Sellers Selling filled boxes to end 48%
user of the packaging

The regulations draw a distinction between “recovery” (includes composting, incineration with heat recovery and
recycling) and “recycling” (reprocessing for reuse). The UK has targets for both and these were 56% and 18%
respectively in 2001. It should be noted that recycling is material specific.

Thus, if a company used 80 tonnes of cardboard in 2000 to package its finished product which was sold through
a retailer, its recovery obligation in 2001 would be:

80 X 37% X 56%
(tonnage) (packer/filler activity) (UK recovery target for 2001)

16.58 tonnes

Of which the company must recycle
80 X 37% X 18%
(tonnage) (packer/filler activity) (UK recycling target for 2001)

5.32 tonnes

Therefore, the company must recycle at least 5 tonnes of cardboard, with the remaining 12 tonnes of obligation
being recovered in any material.

Packaging recovery notes (PRNs) are used to discharge obligations. PRNs are issued by those that recycle the packaging
waste. Furniture sites can obtain PRNs direct through buying or earning — or they can join a compliance scheme.
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APPENDIX 2: CALCULATING THE TRUE
COST OF PACKAGING

The starting point for any packaging optimisation programme should be the calculation of the true cost of
packaging.

A recurring theme during the packaging audits and wider work conducted by FIET on waste benchmarking, is the
miscalculation of true costs. This leads to a significant handicap to any packaging optimisation initiative as the
resources made available will be directly proportional to the perceived size of the problem. Furthermore, a lack of
accurate costing at the start of the project will hinder the demonstration of achievements.

Packaging cost factors

If companies are asked to attribute a cost to packaging, the majority will give the purchase price of the major
packaging raw materials such as cardboard and polythene. However, the true cost associated with packaging has
a large number of components and these are reviewed below.

. Packaging raw materials: the most obvious cost is that attributable to the purchase of packaging raw
materials — information which all companies will have to hand.

. Production raw material packaging: the suppliers of your production raw materials such as timber
and coatings will use some form of packaging for their products. These costs are passed on to your
company and they can be significant. For example, a wood coating company will typically pay £3.50 for
a 25 litre tin. This cost will be passed to the furniture manufacturer.

. Storage: there is an opportunity cost associated with the storage of packaging, especially for those that
use bulky materials such as cardboard. This cost was easy to quantify in one of the audited companies
where a new warehouse had been built especially for packaging raw materials.

. Labour: a number of personnel will spend some or all of their time applying packaging. As shown in
section 2, for every £1 of packaging raw materials purchased, companies were spending 51 pence on
labour to apply the materials — significantly higher than many thought. Further labour costs were also
incurred in handling, for example taking packaging deliveries to the stores and distributing them to the
application areas.

. Returns: an item which is damaged during delivery will incur a number of additional costs. Office
personnel must process the complaint and arrange for collection and replacement which will involve an
additional vehicle journey. Warehousing staff will inspect the damage, decide on the potential for reuse
and log their findings. Repair work and repackaging will then be undertaken, or in the worst case scenario,
the unit will be scrapped. In addition, there will be a toll on customer satisfaction and company reputation.

. Packaging disposal: most companies that deliver direct to the end user are required to remove their
packaging. Traditional cardboard and polythene based packaging materials are unlikely to be suitable for
reuse, meaning that the furniture manufacturer will have to pay for their recycling or disposal. Further
costs are incurred through the disposal of packaging on process raw materials.

. Packaging obligations: the producer responsibility regime places a duty upon obligated businesses to
recover and recycle a proportion of the packaging that they handle.

Some might argue that certain costs should not be included as they are fixed, e.g. the cost of packaging on
process raw materials. However, these costs are not necessarily fixed as it is possible for the industry to put
pressure on suppliers to revise their packaging systems. For example, it is possible to redesign the wood coating
delivery system, perhaps through a switch to returnable 205 litre containers. This can generate sizeable savings in
packaging, handling and disposal costs.
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Cost ready reckoner

It is always preferable to measure the actual costs within your organisation, but if you are struggling with certain
areas, the following rough rules of thumb may help:

. Packaging raw materials: available to all companies.

. Production raw material packaging: 2% of the total cost of raw materials.

. Storage: 2% of the total cost of packaging raw materials.

. Labour: should be relatively easy to calculate — with an average of 51% of packaging raw material spend
. Returns: damage return rates should be recorded. A rough cost can be calculated by return rate

multiplied by company turnover — i.e. writing off the whole value of the damaged item. Some will argue
that they can repair and resell a significant proportion of the returns, but any profit is likely to be wiped
out in terms of office, warehouse and repair costs. Industry average damage return rate is 0.57%.

. Packaging disposal: if packaging waste is segregated for disposal, costs will be relatively
straightforward. However, a labour cost should be included for segregation and the filling of compactors
etc. If packaging waste is disposed of to general waste, a measuring exercise should be undertaken to
uncover the proportion of a typical skip accounted for by packaging and the fresh-air associated with
un-compacted cardboard and plastic etc.

. Packaging obligations: costs can be split into two elements. When companies first become obligated,
the major cost will be the labour required to establish accurate packaging handling costs. Once a
computerised system is established, registration fees and the securing of packaging recovery notes will
be the major expenses. Records will be kept with regard to the latter costs — but the labour requirement
will need to be estimated on a site-by-site basis.
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APPENDIX 3: OBSERVATIONAL AUDITING

The key to optimising packaging is to understand the hazards within the distribution environment. Ideally packaging
should match the hazards inherent in handling and transit such that the product is adequately protected, whilst
avoiding excessive use of packaging. A sensible way to gain the necessary understanding of the hazards of
distribution is through observational auditing.

Auditing starts by mapping the distribution chain on paper from the point of packing to the point of unwrapping /
product installation. Key sites can then be audited to give a representative view of handling and storage practices.
Issues to be considered in selecting audit sites include:

. Number of staff involved in manual handling of particular items

. Use of lifts and mechanical handling equipment (fork lift trucks, pallet trucks)
. Presence or absence of racking for storage

. Site size, design and age

. Onward delivery method to end customers.

For each audit location the handling, transit and storage events should be recorded step by step. This should
include observed and potential hazards. For example, during delivery of a mattress to a store, the recording of the
unloading event could read as follows:

“Mattress pulled from truck (single operator) and dropped 18" from truck tailgate, impacting mattress end onto
floor — mattress dragged in upright position across floor by single operator to storage area (30 metres away)
severely scuffing the mattress bag with high risk of bag splitting.”

During auditing it may be of use to make note of hazard events using a common nomenclature, either by recording
the hazard type or the form of damage.

Typical distribution hazards: Climatic Common forms of damage:
. Shock (by drop or side impact) . Breakage
. Vibration . Bruising
. Compression . Scratching
. Abrasion
. Soiling
. Discolouration
. Climatic degradation

Recording a combination of the hazard type and the form of damage provides the most comprehensive form of
damage and hazard reporting. For example: top surface of table exhibited abrasion as a result of table-to-table
contact and vibration during vehicle transit.

Observational auditing also allows identification of specific product vulnerabilities, of key importance in later pack
development or selection. For example it may be observed that a particular handling operation exposes a cabinet
edge to an abrasion hazard (on a door frame for instance), in which case board or plastic edge protection pieces
would be advisable.
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APPENDIX 4: STANDARDS ON PACKAGING USE

Five European standards and one CEN report have been published with regard to packaging (BSI, 2000). Their aim
is to help companies to fulfil their obligations under the Packaging (Essential Requirement) Regulations 1998 — UK
legislation which results from the EU Packaging and Packaging Waste Directive.

The regulations require that:

. Packaging volume and weight are limited to the “minimum adequate amount to maintain the necessary
level” of safety, hygiene, protection and consumer acceptance

. Packaging must be designed and produced so as to permit its reuse or recovery

. Packaging must be manufactured so that noxious and other hazardous substances are minimised.

The European standards give guidance on how companies can meet these requirements and document their
compliance.

With regard to minimisation, there is a recognition that most products will have a critical area of packaging
performance which will prevent the reduction of packaging below a certain point. Performance criteria include:

Product protection — need to prevent damage
. Packaging manufacturing process — constraints on the packaging manufacturer
. Packing / filling process — requirements regarding pack filling, e.g. effective closure

. Logistics — suitability of pack to handing systems

. Product presentation and marketing — requirement for ease of identification etc.

. User / consumer acceptance — satisfaction of consumer needs regarding ease of use and handling etc.
. Information — capable of providing necessary information on storage, use and handling etc.

. Safety — information on safe use and handling etc.

. Legislation — suitable to meet requirements of national and international law
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