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Overview

This study assesses the degree of remanufacturing in the UK vending industry
and actions needed to boost it further.

Sales through vending machines are expected to grow by 3% year-on-year; the
market is expected to be buoyant with new product ranges and formats becoming
available as people accept more and more the convenience of this form of retail.

The UK operates about 1.2 million vending machines, which are believed to have
a replacement rate of between 20% and 25% annually, representing a significant
remanufacturing opportunity. Remanufacture represents an effective means to
manage an OEM’'s WEEE responsibilities, however the benefits of remanufacture
need to be demonstrated for vending machines. With increasing numbers of
imported vending machines the likelihood is that the remanufacturer will not be the
OEM.

Remanufacturing

Remanufacture is a logical extension of recycling with a focus of, not just reducing
items entering the waste stream, but as a realistic business proposition that is
geared to increase or maintain profitability, because it is intended to produce a
product that is similar, if not identical, to the original product, but at lower cost. A
remanufactured product therefore shares the economic considerations of the
original new product by offering the end-user the same proposition as the new
product, except that its cost of production should be significantly less than
production of the new product.

Consequently remanufacture has received a lot of attention, principally in the US,
since the mid-1980s, as OEM'’s (Original Equipment Manufacturer’s) start to see
the potential benefits of lower cost of production, and to understand the impact of
new competition from the possible entry into the OEM’s market from companies
which produce “new” products from an OEM'’s used product.

Remanufacture is receiving a lot of attention in the UK and Europe principally
because of the need to conform with the Waste Electrical and Electronic
Equipment Directive (WEEE, 2002) which aims to minimise the impact of electrical
and electronic goods on the environment by requiring reuse and recycling and so
reduce the amount of waste going to landfill.
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Parker (2004) noted that in the UK it is the economic benefits offered by
remanufacturing that drives remanufacture rather than the associated
environmental benefits.

The requirements of remanufacture and what this might mean for vending are
discussed in the following sections. One area that has received a great deal of
attention is the definition of remanufacture.

Definition of remanufacturing

Definitions for remanufacture have evolved over the past few decades in order to
differentiate the benefits sought by remanufacture from those of: recycling,
reconditioning, and repairing.?

A very real problem is that of understanding. Vending manufacturers do not know
what remanufacturing means; in particular, they do not understand the difference
between ‘remanufacture’ and ‘recondition’. Furthermore, this understanding must
readily make the link to the benefits/opportunities available for this group if
vending manufacturers and operators are to adopt remanufacturing strategies.

To be complete, a definition for remanufacturing needs to encompass the
following:

o End-User effectiveness

The remanufactured product needs to offer the end-User all the attributes
of the same or similar new product (including the aestheticism) with a
warranty of the same calibre. Consequently each remanufactured
component making up the finalised product must be specified to operate as
if it were new with the longevity to match.

e  Sustainability

Remanufacturing holds sustainable benefit when machines returned and
their components are both readily available for remanufacturing and
require minimal retooling® once to hand to create the remanufactured

2 For illustration, a recent definition for these activities is listed in Appendix 1.

® That is energy required to take a used component into a correctly specified component for use within a
remanufactured machine is significantly less than the energy required to manufacture it new.
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machine. The issue of sustainability is embodied by the concept of the
closed-loop supply chain discussed later.

e Business effectiveness

Business effectiveness requires the remanufacturer® within the product
supply chain the ability to achieve the economic gains remanufacturing
offers, notably the reduced cost of manufacture to produce the finished
product. Considerations here include the practicality of disassembly; the
use of recycled materials; the extent to which components can be
conditioned and modification of design to avoid the use of new and
recycled components.

The availability of food-grade recycled materials will be one consideration for
Refreshment/Food Vending that will likely result in the use of new components for
parts that come into direct contact with food stuff.

2.2 Barriers to remanufacture

[ Jearrir [ Descripuion et Applcaton o vencing

1 Reverse The need for efficient and King & Vending machine manufacturers
Logistics cost-effective methods for Burgess tend not to have a direct relationship

returning end-of-life products  [2005] with the end-User who is supplied by
back to remanufacturers. the Vending Operator.
Not only is the cost for such Consequently, the vending OEM
activity a potential barrier, cannot estimate the reverse logistic
but also the return routes requirement; he won'’t necessarily
must generate sufficient know when a rental agreement
quantities required for expires nor the machine type/style
remanufacturing complete being returned.
products. In addition to the
cost of transport, there are
also costs associated with
product and component ) .
storage, and identification It is better for the OEM to pick up
and handling of returned returns from the Operator.
product.

2 Disassembly  Products and components King & Efficient disassembly as part of the
are often difficult to Burgess remanufacturing regime will become
disassemble, particularly [2005] increasingly problematic as the

where components are

number of imported machines

¢ Whether the remanufacturer is the OEM, a supplier to the OEM or other operator in the supply chain, or a
competitor to the OEM.
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3 Component
Inspection

4  Customer
Demand

5 Cheaper
equivalents

6 Lack of
technically
skilled
workers
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glued, riveted, or welded.
Where the remanufacturer is
not the OEM then lack of
availability of technical
details about design logic
can obstruct efficient
disassembly. Products
produced by overseas
manufacturers will represent
a particular barrier (unless
the remanufacturer has an
agreement with the OEM).

Determining the state of
components that are
recovered. Deeply
embedded components may
be found to be excessively
worn but only after effort to
access them. In some
cases where the
remanufacturer is not the
OEM, then the state and
performance of returned
components cannot be
properly assessed (to match
the required performance in
remanufacture). Reverse
engineering becomes a
significant effort.

King &
Burgess
[2005];
Parker
[2004]

Customers’ see
remanufacture as reused, as
second-hand, and therefore
inferior. This perception is
particularly problematic for
branded manufacturers.
Where a product both in
function and appearance
varies regularly, then
remanufacture may be seen
as stale by not producing the
currently desired product
embodiment.

King &
Burgess
[2005];
Parker
[2004]

Parker
[2004]

Cheaper products, often
produced by overseas
OEMSs, undermining the
benefit available from
remanufacture.

Parker
[2004]

A technically multi-skilled
and flexible work force is
required to deal with the
challenges of remanufacture
that are different from
normal production
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increase; as machines become
increasingly variable by offering
increasingly different product styles;
and as the machines’ electronic
components increase. Electronic
componentry could require
sophisticated retesting before
remanufacture, and will likely not be
remanufactured.

As with point 2, it will be increasingly
difficult for vending companies who
are not the vending machine OEM to
test components and determine the
required operating specifications for
successful remanufacture. The
anticipated increase in specialised
electronic components will serve to
exacerbate this problem.

This issue should not be a major
problem for vending machine
manufacturers. Vending machine
Users could not determine whether a
machine was new or
remanufactured, and as many
machines are placed in public
locations, the issue of remanufacture
does not matter.

Feedback from the Vending Industry
has identified this to be a significant
issue over the past 5 — 10 years as
the price of imported machines has
eroded the financial benefits of
refurbishment and remanufacture,
with machines imported at similar
cost with full warranty.

The picture emerging from the
Vending Industry is that operators
offering second-hand machines are
refurbishing the machines rather
than remanufacturing them. Implied
is that such operators are replacing




2.3

processes. In addition there
is a need to have an adept
marketing function to sell
remanufacture as a value-
added element.

parts on a like-for-like basis. This
approach may work well until parts
need to be substituted with other
elements. Also with the increase in
imported machines, it is believed that
current operators largely do not have
the required skill base for flexible
long-term formal remanufacture.

7 Variable A quickly evolving product Variable product design will
product will mean the ‘cores’ exacerbate point 6 as operations get
design available and so the supply to grips with new model designs as it
or cores and components is likely that the remanufacturer will
available and required for not be the OEM. Furthermore,
remanufacture will be remanufacturers will have to stock
variable. increasing numbers of parts (not all
of which will be remanufactured;
many will be new) to manage a
variable remanufacturing stream
unless they specialise in specific
equipment/OEM units.
8 Reused In the case of food related
components machinery some
not components need to be
permissible food-grade (either

remanufactured or recycled)
and this may not be possible
either by legislation or
because it exceeds the
technical skills of the
remanufacturer.

Remanufacturing and Product Design
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Analysis of barriers to remanufacture has led King and Burgess to propose a
‘product platform approach’ for electromechanical products, in which the OEM'’s
design considers remanufacturing potential.

For remanufacturing, they define platform design as “a strategic architecture of
components that forms a platform of components that are remanufactured for
multiple lives on to which a series ephemeral technology/style components are
added”.

Their approach suggests that, a vending machine manufacturer manufactures a
series of products, using the same basic design approach customising it only
where that model design requires a specific functionality. The manufacturer can
then amortise the investment across the product range. With careful design,
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components can be chosen for their remanufacture potential, and this potential
would be embedded in each of the models in the range.

With such conformance, a remanufacturer should be able to reuse the majority of
components. Components with low reuse potential can be removed for recycling.

UK vending

Structure of the UK vending industry

The Vending Industry comprises three business elements:
¢ Vending machine and component manufacturers

e Vending machine operators (who sell, distribute, and maintain vending
machines)

e Vending product suppliers (who supply the products and merchandise sold
from the vending machines)

The past 5 years has seen increased competition from overseas machine
manufacturers with the result that manufacturing levels have fallen in the UK as
more machines are sourced from Europe, North America, the Far East and PRC
[Key Note, 2006].

Performance of UK Vending Industry

Market reports [Key Note, 2006] break the UK vending market into the three
categories, in order of sector size: Refreshment, Cigarette/Tobacco, and Other;
where Other refers to the increasing use of vending machines for non-food items
(principally condoms, sanitary ware, tissues, hygiene products and toiletries).
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Automatic Vending Machines are defined as machines where “the sale or free
delivery of items via...a device aimed for the self-service sale or provision of
goods and/or services that can operate by entering a coin, a bank note, a token, a
chip or other card/key or by other command”.

The following market details exclude: coin or ticket-operated gambling and
amusement machines, personal weighing machines, car park ticket machines,
public telephones, photocopiers, photo-booths, or business greeting card printing
machines.

Since 2002, sales of products through vending machines have risen by more than
3% per year, with 2005 showing a 3.2% rise to £3.42bn [Key Note, 2006].

The Total UK Automatic Vending Machine Market by Value at Current Prices (£M at rsp®), 2001-2005

2001 2002 2003 2004 2005 % Change
2001-2005
Value (EM at rsp) 2,990 3,100 3,200 3,320 3,424 14.5
% change year-on-year - 3.7 3.2 3.8 3.1

Source: Key Note, 2006

Sales via vending machines as forecast to increase at similar levels through to
2010 fuelled by an increase in product ranges, the increased availability of
vending machines, and the greater acceptance of vended products by consumers
[Key Note, 2006]. Forecast sales via vending machines for 2006-2010 are
reproduced in Appendix 2.

3.2.1 Refreshment Machines

The Refreshment sector accounts for a consistent 61% of sales through vending
machines in the UK since 2000, and accounts for £2.1bn sales in 2005.

4 This definition based on one described by the European Vending Association.

€ rsp = Retail Selling Price
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The UK Automatic Vending Machines Market Refreshment Machines Sector by Value at Current
Prices (£M at rsp), 2001-2005

I ECC ECT N E

Value (EM at rsp) 1,824 1,902 1,961 2,035 2,100
% change year-on-year - 4.3 3.1 3.8 3.2
% share of market total 61.0 61.4 61.3 61.3 61.3

Source: Key Note, 2006

At 61.3% by sales in 2005, Refreshments form the largest sector. This segment
includes hot and cold beverages, snacks, confectionery, sandwiches, hot and cold
meals. Its main sector is in the workplace. Beverage vending is the largest sub-
sector with coffee vending accounting for 25% with increased varieties being
offered through vending — cappuccino, espresso, and so on; then comes tea
vending at 20%.

One development noted as an inhibitor for growth in this sector in 2006 is the
potential slow down in snack and beverage sales in UK schools whose product
offering has been seen as unhealthy, however vending operators are adapting the
product style.

3.2.2 Cigarette/Tobacco Machines

The UK Automatic Vending Machines Market Cigarette/Tobacco Machines Sector by Value at Current
Prices (£M at rsp), 2001-2005

o R T T

Value (EM at rsp) 1,008 1,038 1,061 1,082
%change yoy - 1.9 3.0 2.2 2.0
% share of total market 33.1 325 324 32.0 31.6

Source: Key Note, 2006

Sales via Cigarette Machines have shown a steady 2% rise year-on-year and it is
reported that cigarette smuggling and duty-free purchases are holding down

fExcludes Water Coolers (estimated 0.5 million in use).
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demand [Key Note, 2006]. The ban on smoking in public places in 2006 in
Scotland and from 2007 in England and Wales is expected to see a substantial
proportion of the 139,000 vending in operation removed.

3.2.3 Other Vending Machines

‘Other Machines’ is the sector showing the fastest growth with the vending of
products such as: newspapers and magazines, sanitary products, photographic
films.

The UK Automatic Vending Machines Market Other Machines Sector by Value at Current Prices (EM
at rsp), 2001-2005

e [ ]

Value (EM at rsp) 177
% change year-on-year - 7.3 5.8 11.4 8.0
% share of total market 5.9 6.1 6.3 6.7 7.1

Source: Key Note, 2006

4 Vending machines in use

4.1 The Vending Machine Industry

In 2005, there was an estimated 1.2 million vending machines in the UK [Key
Note, 2006], with the following breakdown:

Number of Automatic Vending Machines in Use in the UK by Sector, 2001 7 2005

_ 2001° 2002 2003" 2004° 2005"

Refreshment Machines 494,777 514,500 538,000 556,500 578,700
% change year-on-year - 4.0 3.0 5.0 4.0
Cig/tobacco machines 145,000 143,000 143,000 141,000 139,000
% change year-on-year - -1.4 0.0 -1.4 -1.4
Other Machines 445,000 461,000 477,100 496,000 515,800
% change year-on-year - 3.6 3.5 4.0 4.0

Total 1,084,777 1,118,500 1,150,100 1,193,500 1,233,500
% change year-on-year - 3.1 2.8 3.8 34
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Source: *Automatic Vending Association/bKey Note (2006)

With the exception of cigarette vending machines, all other sectors are increasing
year-on-year. Cigarette vending being affected, as previously mentioned, by
cigarette smuggling and duty-free purchases. The implementation of smoking
bans in public places (already enforced in Scotland) is expected to see a dramatic
decrease in the use of these machines.

Using these data then, the typical sales per machine in 2005 is estimated as:

Machine Type Annual Sales £/machine in 2005

Refreshment Machines 3,629
Cigarette/Tobacco Machines 7,784
Other Machines 469

UK Trade in Vending Machines

Based on figures produced for 2002 to 2004 the UK has a trade surplus for
vending machine parts and components, but a trade deficit for automatic vending
equipment in terms of both value and volume, as shown in the following tables
[Key Note, 2006].

UK Overseas Trade in Automatic Vending Machines (£000, number and £), 2002-2004

EXPORTS

Value (£000) 23,761 19,424 21,826
Number of machines 170,398 203,545 167,777
Average price per unit (£) 139.4 95.4 130.0
IMPORTS

Value (£000) 53,870 41,220 41,398
Number of machines 346,048 666,396 619,417
Average price per unit (£) 155.7 61.9 66.8

TRADE BALANCE

Value (£000) -30,109 -21,796 -19,572
Number of machines -175,650 -462,851 -451,640

NB: figures include postage stamp, cigarette, food, beverage and money changing machines
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Source: Overseas Trade Statistics, HM Revenue & Customs

Between 2002 and 2004 the deficit improved even though there was a significant
increase in the number of machines imported suggesting that there is a move to

import smaller and lower priced machines, possibly desk-top machines.

UK Overseas Trade in Vending Machine Parts and Components (£000), 2002-2004

I ECTI EE E

Exports (£000)
Imports (£000)
Trade Balance

42,838
27,207
15,631

40,488
27,066
13,422

Source: Overseas Trade Statistics, HM Revenue & Customs.

Leading Sources of Imports for Automatic Vending Machines (£000), 2004

- [Vaue o

EU-25
Italy
Spain
Germany
France
Other EU-25
TOTAL EU-25

RoW

us

Others
TOTAL RoW

Total

11,460
5,708
3,688
1,619
1,892
24,267

13,501
3,530
17,031

41,398

27.7
13.8
8.9
3.9
4.6
58.9

32.6
8.5
41.1

100.0

Source: Overseas Trade Statistics, HM Revenue & Customs

Hot and cold drink beverages account for between 55% and 60% of total imports
[Key Note, 2006].
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Vending trends

The Vending Market continues to be a strong market, and with the increased
acceptance of the convenience of this style of reselling, manufacturers continue to
widen the product ranges on offer, which is expected to include greater meal
options (hot and cold) [Key Note, 2006]. This product offer will be met with greater
technological developments and consequent diversity, by the vending machine
manufacturers. Such developments meeting the requirement for convenience,
plus developments in cashless payment, will drive an increase in the number of
machines in circulation.

It is expected that technical developments will focus on delivering food products at
different temperatures. It is predicted that some vending machines will even
include consumer entertainment with internet portals providing entertainment and
point-of-sale advertising. Internet access to machines is expected in any case so
that machine operators can monitor machine performance and stock levels
remotely. With internet wireless ‘hotspots’ increasing then such developments are
more and more likely. Such events will increase the number of electronic
components within vending machines; components that will be capable of
selective upgrade, but represent a component type that is unlikely to be
remanufactured.

Remanufacturing Interviews

In discussing some of the current practices and activities relating to
remanufacturing with UK vending companies, it is clear that operators do not
understand the term “remanufacture” and equate it specifically with
“refurbishment” or in some case, “reconditioning”. The impression is an industry
that can refurbish used equipment replacing worn components rather than
remanufacturing the components, and selling-on at a significantly lower price
point. One example was the sale of a refurbished table top refreshment vending
machine for a price of £725 the equivalent new machine was for sale at £3,085. It
is difficult to believe that such a machine would have sufficient cost allocation to
match the overhead of the new original or indeed a remanufactured equivalent.
Clearly there is a serious question that there would be sufficient cost allowance in
the example to justify it could be remanufactured and not refurbished as it is likely
to be.

The price sensitivity of a vended product is in general such that given a threshold
level of quality is achieved there is a perception by the customer that the vended
product should be maintained at a minimum cost. If that assumption is correct,
then it imposes a minimum overhead on the reconditioned component compared
to new. There is unlikely to be a case to produce a remanufactured product,
which approaches the new price under the current climate where environmental
impact is evidently not a significant concern for the majority of suppliers.

Clearly as energy prices increase and carbon controls are introduced then the
above attitudes will change and the acceptability of purchasing a remanufactured
product at closer to the new price will become a reality.
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There is a concern relating to the energy consumption when machines are on
standby. As energy prices increase then there is an incentive to remanufacture
machines as available and upgrade by remanufacturing where improved insulation
to reduce heat loss and improved control systems on the heating are introduced.
In the examples of chilling applications, similar arguments will prevail in terms of
the remanufacturing opportunity for the refrigeration systems and associated
insulation with improved double and triple glazed panels for the merchandising
perspective.

The number of automatic vending companies in the UK as shown in the Automatic
Vending Association (ACA) has three membership grades, all of which operate in
the food and drink sector.

¢ Machine Manufacturers (2005 : 55 members)
e Machine Operators (2005: 120 members)

e Commodity Suppliers (2005 : 50 members)

The other organisation, the National Independent Vending Operators (NIVO),
have around 300 members who are the smaller vending companies and work
mainly as vending operators, largely servicing the machines and not participating
in any mechanical or electrical intervention with the machines.

According to Key Note (2005) the number of people employed in the industry is
estimated at 17,500 */. 2,500 where the majority are engaged as machine
operators or distributors.

The leading companies are :
e Autobar Group Ltd (1800 employees)
e Selecta UK (1000 employees)

e Bunzel Vending Services (930 employees)

The Medium Sized businesses are:

+ Coffee Point plc (600 employees)
e 24seven vending Ltd (400 employees)
e Sinclair Collis (345 employees)
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4.5
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Some of the smaller companies are:
¢ Crane Merchandising Systems with 136 employees,
e  Autonumus Ltd employing 130,
e Westomatic Automatic Vending Services at 100 employees and

e Darenth MJS Ltd who have a figure of 63 employees

and companies with fewer than 20 noted as:
e N&W Global Vending Systems and

e Azkoyen Ltd.

Company data is provided in Appendix 2.

Conclusion to the Manufacturing Interviews

The level of remanufacturing interest in the UK vending industry will increase
significantly as energy availability is put under pressure and energy price
increases focus attention on carbon emission in the sector. Embedded energy in
the materials of construction and the associated avoidance of new carbon use in
remanufactured equipment does not appear to be high on the vending industry
agenda at this time.

Vending machine weights vary between 20 kg and 340 kg for the large snack
machines. Import/export figures imply that there is an increase in use of smaller
(and cheaper) vending machines. It seems reasonable then that the plastic
content is increasing. Nonetheless, as an illustration, the typical vending machine
weighs, say, 150 kg. Say 80% of that is steel, then the CO, burden benefit of
reusing the steel (0.120 t x 3.3 t CO,) is of the order of 0.4 t CO,. That figure is
currently approximately equivalent to the CO, produced by the standby electrical
power

If in refurbishing machines operators retain old components, particularly in the
case of refrigeration compressors, then they will not take advantage of newer,
efficient compressors. A saving of about 0.2 kWh equates to (0.2 kwh x 8,760
hrs/yr x 0.00043 t CO, =) 0.75 t COy/year. Interestingly, in this illustration, the
increased electricity consumption over the year exceeds the CO,. saving per
machine of reusing the steel elements. With a predicted four-year life the motive
to remanufacture is high.
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No figures exist to show the annual attrition rate of vending machines — that is, the
number of machines this year that are ‘scrapped’, recycled, or decommissioned.
Comparing the increase in machines in service in the UK with the import/export of
machines as a means of estimating machine attrition gives a confusing picture,
however discussion with industry operators, suggests that annual attrition maybe
as high as 25%. So with 1.2 million machines in use in 2005, then this value
equates to about 300,000 machines replaced in 2006. So with a possible CO,
saving of 0.4 t COj/machine, then refurbishment/ remanufacture of these
machines bring with it the possibility of saving up to 120,000 t CO,.. These values
are hypothetical, but the savings could be high; however the decrease in machine
size and increase in plastic content is expected to reduce this total saving in future
years.

The percentage of remanufacturing representing the value of sales as a
percentage of total is estimated at 10% being dependent on anecdotal indications
from interviews with a major influence by contributions by Four Square (Mars UK)
and Bunzel and the smaller operators based on turnovers available.

Remanufacturing
requirements for UK
Vending

Understanding the meaning and benefits of
remanufacturing

Vending machines are capable of being remanufactured [Steinhilper, 1998a]; what
remanufacturing has to achieve and the principle of sustainability, the benefits,
and opportunities are generally not understood. It's an important step to make
operators aware of these points and how their businesses could benefit.

Removal of cigarette machines

The expected removal of cigarette machines in forthcoming years will require a
reuse effort. It is likely here that repurposing is required. It is not clear what parts
can be effectively harvested from these machines, however if non-tobacco
products could be vended then an upgrade may be the way forward.
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Refrigerant phase out

It is believed that many of the older refrigerated vending machines contain
refrigerants targeted for phase-out. This represents a remanufacturing
opportunity.

Opportunity for a remanufactured parts
supplier

Sustainable remanufacture requires technical know-how both on the operation of
vending machines and how to remanufacture individual components. Taking
refrigeration compressors as an example, it is the case that specialist companies
exist to properly r2emanufacture compressors, a discipline that requires a lot of
expertise. Consequently, for vending specific knowledge likewise is required, and
so there is an opportunity for specialist remanufacturers of vending machine
specific components. Such suppliers would harvest components from reused
machines, remanufacture, and supply these to the vending manufacturers.

Unless the economics here are that the vending machine companies can buy
remanufactured parts at a significant discount (over the new part), then specialist
remanufactured part suppliers this will become a mechanism for managing WEEE
responsibilities. So even though remanufacture is believed to be capable of
supplying lower cost products, the mark-up applied by the remanufacturer may
significantly erode this difference.

Defining and adopting design
standards/approaches

It is important to realise that cost-effective remanufacturing of the majority of
vending specific components has not been demonstrated. It should be cost
effective, but does the construction make it economic?

Such considerations return to the idea of design schemes producing machines
intentionally capable of remanufacture. To this end, the Vending Industry
Associations would be well placed to influence the manufacturers to produce
design guidelines and adopt specific standards for the most commonly used
elements of vending machine manufacture.

With an increase in the number of machines imported, the remanufacturer is likely
to be a UK firm, and speculatively, not the OEM. Consequently, non-UK
manufacturers need to share information and co-operate with such
remanufacturers. This is a complicated situation. The initial incentive would be
the potential for the remanufacturer to manage the OEM’'s WEEE responsibilities,
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however, if the remanufacturer produces finished machines, at the risk of creating
a competitor who could undercut the OEM'’s prices. Such situations have been
modelled (see for example, Ferrer and Swaminathan, 2006), however how this
applies to vending is far from clear, and whether the OEM itself needs to engage
in remanufacturing is similarly unclear.

Summary

e It is clear that vending machine manufacturers do not understand the full
benefits of remanufacture, likening it more to refurbishment and so do not
understand the benefits sought and available from remanufacture.

e Vending machines lend themselves to remanufacture though their modular
nature and the inherent inventory of valuable electro-mechanical
components.

e The deployment of vending machines can be expected to continue to rise
year-on-year by about 3%, and with an estimated 20% to 25% annual
renewal rate. Each year about a quarter of a million machines become
available for remanufacture.

e To encourage remanufacturing three efforts are required:

e A demonstration that vending machines (and their components) can be
remanufactured in a cost effective manner.

e Adoption of common standards of vending machine design by the Industry
to increase the remanufacturing potential of components.

« Consideration of incentives to encourage purchase on a comparable basis
to those provided on new machinery.

e More information and publicity needs to be available about remanufacture
in general, explaining the principles, benefits, and opportunities; explaining
that economic basis.
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Conclusions & actions

There is an estimated maximum of 10% of activity in the sector currently
attributable to remanufacturing. Undoubtedly awareness amongst potential
purchasers is a point of intervention, but other general policies — applicable to
related engineering sectors — may also be appropriate.

These include:

e A wider investigation of ECA-type schemes for promoting purchase of
best-performing remanufactured machines.

e Introdcution of a climate change levy (CCL rebate) similar to other sector
incentives for energy efficient plant. The Food & Drink Federation could
manage the process as undertaken currently.

References

Eurofer (2005), “The Recycling Concept in the Context of the Revision of the
Waste Framework Directive”,
http://www.eurofer.org/positionpaper/environment/docs/Recycling20May2005.pdf

Ferrer, G. and Swaminathan, J.M., “Managing New and Remanufactured
Products”, Management Science, 52, 2006, pp 15 — 26.

Haynsworth, H.C. and Lyons, R.T. (1987) “Remanufacturing by design, the
Missing Link”, Production & Inventory Management, Second Quarter, 24.

ljomah, W.L. (2002), "Remanufacturing” Ph.D. Thesis, University of Plymouth
Enterprise.

ljiomah, W.L., Childe, S, and McMahon, C, (2004) “Remanufacturing: A Key
Strategy for Sustainable Development” (available from:
http://www.remanufacturing.org.uk/remanufacturing-resources.html)

Key Note (2006), “Key Note Market Report 2006: Automatic Vending” Ed: S. Kidd
(ISBN 1-84168-915-7); and references therein.

Page 21 of 28 © Centre for Remanufacturing and Reuse
Used under Creative Commons license
http://creativecommons.org/licenses/by-nc-sa/2.0/uk/




King, A.M. and Burgess, S.C., (2005) “The development of a remanufacturing
platform design: a strategic response to the Directive on Waste Electrical and
Electronic Equipment”’, Proc. IMechE Vol 219 Part B: J. Engineering Manufacture,
623.

Lund, R.T. (1996), “The Remanufacturing Industry: Hidden Giant”, Boston
University.

Parker, D (2004), “Remanufacturing in the UK: A Significant Contributor to
Sustainable Development?”, Resource Recovery Forum.

Stahel, W.R. (1998), “From Products to Services: Selling performance instead of
goods”, The IPTS Report, Issue 27, September 1998; and references therein.

Steinhilper, R (1998), “Remanufacturing — The Ultimate Form of Recycling”,
Fraunhofer IRB Verlag.

Steinhilper, R (1998a), “Remanufacturing — The Ultimate Form of Recycling”,
Fraunhofer IRB Verlag — pages: 73,74, and 96.

TRI, The Remanufacturing Institute (US), http://www.reman.org/fag.htm (details as
displayed July 2006)

WEEE (2002), Waste Electrical and Electronic Equipment (WEEE) Directive
(2002/96/EC).

WTO (2005), World Trade Organization, “Market Access for Non-Agricultural
Products”, TN/MA/W/18/Add.11

Page 22 of 28 © Centre for Remanufacturing and Reuse
Used under Creative Commons license
http://creativecommons.org/licenses/by-nc-sa/2.0/uk/



http://www.reman.org/faq.htm

Appendix 1: Forecast
sales via vending
machines 2006 8 2010

[taken from Key Note, 2006]

The Forecast Total UK Automatic Vending Machines Market
by Value at Current Prices (EM @ rsp), 2006-2010

Table Al: Sales of vended products:

000 | 2007 | zo0a | 200 ] z0io ] venange

Value £M at retail sales price 3,519 3,616 3,700 3,806 3,944 121
% change year-on-year 2.8 2.8 2.3 2.9 3.6

Source: Key Note
This may be analysed by the following market sectors.

Refreshment Machines:

e Forecast to outperform growth in the overall market between 2006 & 2010
with 17.1% rise to £2.56bn

e Refreshment sales % market: 62% in 2006 to 64.9% by 2010

Table A2: The Forecast UK Automatic Vending Machine Market Refreshment Machines Sector by
Value at Current Prices (EM @ rsp), 2006-2010

a0 oo Jao0s Jeooo Jauor Jvichange |

Value @ rsp (EM) 2,184 2276 2365 2,460 2,558  17.1
% yoy 4.0 42 3.9 4.0 4.0

Source: Key Note
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Appendix 2: Company
background information

There are three main categories of suppliers to the vending industry.
e Machine and parts / component manufacturers
¢ Machine operators and distributors

e  Other suppliers
Leading suppliers of machines and parts

Automatic Products Ltd

The company has a US- based family owned snack and candy, hot beverage and
frozen food distribution business. The company has a rotating carousel machine
with a relatively large holding capacity of some 150 items ranging from chilled
salads to frozen entrees. The company do recondition parts, but it seems that true
remanufacturing is not undertaken.

Refrigeration components of the vending machine are refurbished and some of
these can be remanufactured, but do not count for a large contribution.

Autonomis Ltd

Is a Gloucester based privately owned business manufacturing and distributing
vending machines and dispensing equipment. The product range includes
refrigerated bottle cabinets, display chillers, small pack vending and custom
vending machines for brands e.g. drink dispensers for Nesquick. The turnover is
established as £8.6 M for 2005 year end with PBT of £129k. The business
undertakes reconditioning, but that consists of rigorous cleaning and
refurbishment of necessary components.

Azkoyen UK Ltd
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This company is a Spanish subsidiary and manufactures machines, coin & bill
validators, coffee and beverage dispensers for hotel industries in particular.
Reconditioning is undertaken, but there is no evidence of remanufacturing.

Crane Merchandising Systems Ltd

This is another company with a US parent, based in Chippenham Wiltshire.
Introducing a web based ordering system, ahead of many in the marketplace. The
company supply mainly new equipment built to order with a very small quantity of
reconditioned equipment. According to Vanessa Johnson and the Sales Director
there is no advantage to completely strip down the equipment to component level.
There was not a highly visible environmental awareness.

Darenth MJS Ltd

This company are a Sheffield based company supplying vending and catering
equipment for in cup and table top vending, floor standing, shack, can and
speciality machines. The estimated turnover is £10 M. The business undertakes
an estimated 10% level of refurbished supply.

Deutsche Waurlitzer UK

Originating from the jukebox era, a German owned business part of the Australian
Nelson Group. The range of products covers vending of sandwiches, food packs,
crisps, confectionary, can and tray packs. No specific evidence of
remanufacturing was obtained from the business.

ETNA Vending Technology

Part of the Dutch ETNA Group with a specialisation in table top machines,
focusing on espresso machines.

FAS UK Ltd

This is an Italian owned company providing vending machines for snacks and food

Mars UK Ltd

Klix is a division of Mars who supply the vending machines manufactured by Four
Square
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The units are used for branded drinks and confectionery and tend to be large, free
standing machines. Machines are brought in from USA, Italy, Korea and China.
Broadly the sales split is 60% new and 40% refurbished. On further discussion
with Daren Walker it seems that remanufacturing was not clearly understood as a
concept and accordingly it can be safely concluded that there is likely to be the
very minimum of remanufacture. Their refrigerated vending machines have been
developed around the HFC R134A refrigerant, which in turn has a high secondary
CO; burden and will influence the LCA element of CO, compared with the
alternative refrigerants and dominate the embedded CO, element in the materials
of construction.

On discussion regarding the design of the machines, one area for consideration is
the standby power consumption. That fact can potentially create a sound case for
remanufacturing to be introduced on the refrigeration plant at the appropriate time,
since some of the larger machines could consume over 1.5 tonne CO, / pa
compared with an embedded CO, of a similar figure.

N&W Global Vending Systems Ltd

This company is a UK subsidiary of a the Danish Wittenborg AS. The company
does not manufacture in the UK and equipment is sourced from Denmark and
Italy. The products supplied are vending machines for coffee and other drinks
including cans and bottles, snacks, and food.

The Vending Corporation Ltd

A large supplier established for 30 years they have full range of machines
available working from Witney Oxfordshire. Alan Cooper explained the company
have a policy to sell new and a small amount of used plant. What little they do is
reconditioned, but they do not remanufacture machines. They do declare a strong
environmental policy and are ISO 9002 and are working towards 1SO 14001,
however there is a policy to focus on new machinery which is brought in from
USA, China, Korea.

Westomatic Vending Services Ltd

A 40 year old privately owned company in Devon, supplying and manufacturing a
range of vending machines for hot and cold beverages, canned, snacks and food
dispensers. The business is highly focused on environmental issues and is
supplier of Bunzl machines. Ralph Skinner was particularly enthusiastic regarding
the WEEE directive and ready to embrace the issues as they materialise; realising
the directive was both a commercial and environmental advantage. The business
claims to remanufacture 30 — 40% of sales and confirmed the price of a
remanufactured machine would sell for £725 compared with a similar new model
for £3085. It appears that the company do some elements of remanufacture, but it
is unlikely to be true remanufacture particularly given the relative complexity of a
£3k machine being reconditioned for 25% the cost.
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Machine Operators & Distributors

24seven Vending Ltd

Operating from Coatbridge Strathclyde the business turnover is £24.7 M with a
profit of £1.3 which is one of the most profitable by percentage in the sector.

Autobar Group Ltd

Operating from Brentford Middlesex with a turnover of £263.4 M and a PBT of
£1M the group supply ingredients and equipment.

Bunzl Vending Services

The company supplies new machines and operates in excess of 20,000
machines. The turnover is £51.5 M with a profitability of £426. When suppyling
other operators then the equipment is new with the minority being refurbished. An
estimate of £14 M of remanufacturing is made.

Vendia Ltd

This company is registered as ISO 14001 and are clearly environmentally
sensitive. They have a QA Manager Margaret Burton. Paul Vickers followed up
with a call to stress their remanufacturing interest within their five operating
companies. They claim to remanufacture 75% of all sales, but as in other reviews
refurbishment may be a closer definition.
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Cigarette/Tobacco Machines:

The Forecast UK Automatic Vending Machine Market Cigarette/Tobacco Machines Sector by Value at
Current Prices (EM @ rsp), 2006-2010

- e Jaoor Jaoos oo 2010 | vichange |

Value (EM @ rsp) 1,080 1,069 1,050 1,045 1,040 -3.7
% change y-0-y -0.2 -1.0 -1.8 -0.5 -0.5

Source: Key Note

Other Machines:

The Forecast UK Automatic Vending Machine Market Other Machines Sector by Value at Current
Prices (EM @ rsp), 2006-2010

] T P [ T

Value (EM @ rsp) 255 316 23.9
% yoy 5.4 6.3 5.2 5.6 5.0

Source: Key Note
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