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of the change that has been taking place. He will continue to buy the

can so long as it offers convenience and value.

The extremely marginal product advantages of the two plece can mean
that the only r;;E";;rd*tlck of its success should be its cost-reducing
impact. The continued potential of the three-piece can for material
saving innovation means that the two-piece is unlikely to constitute

a case of a new technology increasingly undercutting the old as the
novel process is further perfected. The spin-offs for three-piece
tebhnology from two-piece are significant and further undermine the
capacity of the new technology to 'see-off' the old. The commitment
which has been made to the new process by the various parties

involved means that the two-piece can will continue to make ground and
possibly monopolise the beer and soft drinks market. It may well be
the case, however, that as long as someone is prepared to make the
traditional beverage can there will always be those prepared to buy it.
The future application of deep-drawing methods on the food can side is
far less certain., Although a D & I food can has aﬁpeared on the UK
market the fact is that it is not at the moment a sound commercial
proposition. The willingness of can-makers to make a loss on the

operation as an expensive way of buying into the new technology is

the reason why the product has appeared.

. The perfecting of the simpler DRD process may make a significant impact
on the food can market if it proves to be commercial; if so it ﬁay

-well displace the D & I can.

Since the D & I can was introduced there has been a tremendous increase
in the sales of beer and beverage containers. This has been accompanied

by an increase in investment in the tinplate industry which has been
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compared to the boom years of the 1950s. To say however that D & I
technology has led to this upturn would be inappropriate. The
fundamental reason why it has been possible for D & I cans to become
established has been the enormous potential in the beer and soft

drinks market. This is not a chicken and egg situation if one

accepts that the two-piece can is not a product innovation. The

latent beer and soft drinks market has been tapped by‘the innovation

of the easy-open end. Regardless of the propaganda of the can-makers
to the contrary, the D & I can is rising to ascendancy on the back of
the less fundamental development but real product innovation of the ring-
1l end. Unless a similar type of innovation - perhaps even the
apparently stillborn full aperture easy-open end - does for the food
can what its cousin did for the beer and soft drinks market then the
progress of the deep-dravm food can may well be painstaking. Since

the development of DRD - where the potential for a food can appears to
lie - was only made possible by the high-speed presses developed for

D & I, then a strong case could be made out that, without the expanding
beverage market created by the ring-pull end, the two-piece can in

whatever variation would never have been a commercial success.
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CHAPTER V

STRUCTURZ AND COMPETITION IN THE CAN-MAKING INDUSTEY
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1. Introductions

This chapter is concerned with the changing structure of the domestic
can industry, as it relates to technolégical innovation. There have
been a number of academic studies of the connection between innovation
and industrial structure, the findings of these having been surmarised
by Schcrerg1) Scherer concludes that the rapidity of innovation increases
with the number of firms and that sellers with small market shares are
more likely to trigger a rapid pace of innovation than dominant firms,
though the latter may retaliate vigorouslye. Scherer further observes
that vhere entry to an industry is difficult innovation is sluggish.

The most favourable climate for rapid technological change seems to be a
small amount of monopoly power in the form of structural concentration,
very high concentration tending to dampen incentive from independent
sources. Scherer believes that the evidence argues that barriers to
entry should be kept at modest levels, a subtle blend of monopoly and

competition is optimal with more emphasis, in general, on the latter.

The UK can-making industry would appear to offer a particularly instructive
.opportunity for the study of the implications for inmovation of industrial
structure. For thirteen years Metal Box maintalned a total monopoly of

the UK can-selling industry. This remained very much the case into the
1970s despite the presence of one competitor in all markets. Between

1969 and 1980 several further firms entered the industry. The post-var
structure of the UK can industry up to 1969 was reviewed reasonably
comprehensively by the Monopolies Commissionsz) and it is therefore the
intention herein to deal with this period only very briefly and.to focus
on the changing Qature of the industry and its pattern of innovation in

the 1970s.
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2 . 1945-1969

i. Metal Box Ltd

Metal Box were the sd¢ UK suppliers of open top cans from 1945 to 1958.

In that period the business expanded continually; there were a number

of reasons why the company maintained what must have been a unique
monopoly situation. They negotiated a technical agreement with
Continental Can Company (CCC) which gave them access to the Amcrican
firm's technolog&, they entered into market sharing agréements vith
potential competitors, they operated a discount system on large orders,
and they operéted a subsidised leasing policy for closing machines. In
spite of the importance of these practices the major recasons for Metal
Box's unchallenged market dominance were their combination of all-round
can-making and canning expertise, the role of its Machinery Building Group
and Customer Technical Service departments in providing a comprehensive
service to canners, the company's competitive pricing and, finally, the
policy of passing on the benefits of increased efficiency to customeré.
These features of Metal Box are indicative of the patérnalistic phildsophy

of the company to its customers. This philosophy has been cited as the

Q\cause of a fall in the rate of return earned on capital from 225 to 13%

Lok
4,

between 1954 and 1963&3)

14 .
C% QQ)Throughout the 1945-69 period, as has been discussed, Metal Box continually
vV

developed and adopted minor process improvements which in aggregate made
for continued and ﬁignificant product;vity improvements. Metal Box
consolidated its monopoly position by building a network of factories to
serve the main canning regions - it being uneconomic to transport cans

full of fresh,aif over any distance.
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TABLE 1 =

Metal Box sxnansion 1945-1962

Location Year

Acton e ee  es e 1945 (pre-war)

Worcester e se  ee 1945 (pre-war)

Portadovm e ee  es 1946

Sutton-in-Ashfield .. .. 1947 (closed for open top 1976)
WisbeCh oo ee oo e 1953 |

Leicester . ae o0 oo 1954

Westhoughton ee oo e 1956

Carlisle oo oo oo oo 1957 (rebuilt)

Arbroath eo oo o0 e 11961

Rochester ce  ee e 1962

* Source: Various.

ii. Peads Ld.
reads vac & well known general line and drum manufacturer when they sntered
the onen top market in 1958. From the outset the company had the benefit
of a technical acsistance agreement with the then vorld's largest can-maker,
Aﬁcricgn Can Comnany (ACC). Reads originally intended to supply both open
top and beer cans, but quickly withdrew from the latter option. Reéds
vere particularly fortunate in having the patronage of the UK's leading pet
food marufacturer, Pedigree Petfoods (Mars Ltd), who at the time used only
two sizes of can. On Reads entry to the market, lMetal Box reduced its
prices, cnforced restnctions on closing machines and extended its discount

system. Reads, or rather its parcnt Courtaulds, was totally out-ranouevred

by MHetal Box in the tactical skirmiches that ensued in the same vay as ACC
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had been in 19%0. During this period, Metal Box confirmed a well
deserved reputation of ruthlessness. The result of this competitive
barrage was that Reads was unable to compete; the continuance of oypen

top trading was more an act of faith than anything else. Reads sav its
vay through the final ten years of open top trading by virtue of being
subsidised from both its general line business and also by Pedigree
Petfoods vwho were anxious to see a viable second’supplier established.
Throughout this early period, Reads, with only & token R & D effort, had
little to offer in the way of technological innovation beyond adgting
vhatever techniques were unique to ACC, e.g. the roll-form body-maker.
Reads most notable first was possibly in 1962 when they pipped Metal Box to
be the first company to use differential tinplate. The entry of Reads to
the can-making business appears to have had no discernible impact on the

pattern of innovation in the UK can busciness.

iii)  Self-Manufacture

Although Metal Box maintaired a monopoly on the sales of cans until 1958,
they have never had a monopoly on the manufacture of cans. One of the
cornerstones of Metal éox's commercial policy has always been to try to
persuade canners vho 'self-manufacture' to leave can-making to the
specialists. In 194o there were at least eight of Metal Box's customers
manufacturing some or all of their can requirement, among then Heinz and
Nestle (two of Metal Box's largest customers), C.W.S., Chivers and
Maconochies. Some customers have never been enticed to give up making
cans entirely and vhile Heinz increased its can purchases from Metal Box
from 13 million' cans per annum (cpa) in 19%b to 693 million cpa in 195;“2
in the later years, at least, any increase only reflected a policy of buying

50 of an increasing can requirement. Metal Eox has been successful in

securing all the business of somc of the 'captive can-makers', as self-
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manufacturers are also known. The C.VW.S. and Chivers are two examples;
in 1957 Chivers, one of the leading UK canners of fruit and vegeiables,
decided that after sixty years operation they would sell all their
can-making equipment to Metal Box. In making this announcement,

Oswald Chivers stated that the company no longer found it competitive

to manufacture their own cans against the prices and services offered

by Metél Box. The C.W.S. abandoned self-manufacture for the same reason

in 1967,

In other instances Metal Box has been less successful. In 196b the .
General Milk Pfoducts (Carnation Foods) announced a new four-line can-
making plant at Dumfries to supply all their own can reéuirements. This
particularly hit Metal Box whose Carlisle plant was heavily dependent
upon Carnation's business. In the food can business self-manufacture,
or the threat of it, has been a more potent form of competition than the
second supplier. Metal Eox consider it a great testimony to their
efficiency that they have been able to persuade canners that they can
buy cans cheaper than they can make them. In the case of Caruation
there is evidence that the decision to self-manufacture was dictated

from the American Head Office irrespective of local UK conditions.

3. 1969-80

i. Irtroduction

There seemé no reason to suppose that the trends from 1945 to the late
1960s of Metal Box dominance, dogged perseverance from Reads, significant
but stable self-manufacture and continuous if innocuous innovation

would not‘have continued to be the order of the day if not for a
breakthrough in the small beer can buciness. The breakthrough was

the potential‘created by the innovation in 1965 by Metal Box of the beer can
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tab pull end followed, in 1967, by the super ring-pull end. This
innovation of the easy open end, or 'Touch 'N Go' (TNG) as it is some-
times called, has given a completely new dimension to the UK can
industry. The imnact on industrial structure of this innovation
may best be illustrated by a review of the expansion of each can-

maker in turn.

ii, ‘etal Box
WVith their countrywide base and established beer and beverage can
capacity it took quite a few years before the growth in the beér and
beverage market which followed the TNG innovation impacted itself on
Metal Box as regards new plant locations. It was possitle to take
up large amounts of increased demand by increased efficiency on
existing lines and by the laying down of new lines at existing
locations. The Metal Box plant profile did not really alter until the

adoption of the Drawn and Ironed (D & I) can innovation.

The first Metal Box plant to be built since 1962 was in 1969 at
Vinsford, Cheshire. This factory is well sited from the perspective

of both Government location grants and also the large Bass Charrington
brewery at Runcorn. It was at Vinsford that Metal Box chose in 1972

to install their cemented Tin-Free Steel (TFS) 'A-Seam' beverage can.
The first really positive manifestation of the importance of the up and
coming beer and beverage market was the opening in 1970 of Metal Box's
thirteenth omen-top factory in Glasgow. Unlike Vinsford this factory
produces no sanitary cans. Scotland is especially significant as a
stronghold of the beer can and the location of the plant in Glasgow
vas therefore predictable. The first two lines to be laid down at

Glasgow were for the conventional -piece' can.
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Metal Box's commitment to D & I beer ;nd beverage cans has been the
most significant feature of the company's policy since 1973. The first
'2-piece' cans to be produced in the UK were on a cemi-commercial basis
at Metal Box's Acton plant. These were Metal Box's 12-on tinplate

'Sheerwall! cans for supply to Coca-Cola.

This was followed in 1974 by the first UK D & I aluminium can line at
Glasgow. In Scotland the half-pint drinker tends to be an object of
ridicule, consequently the 16-0z beer can has always been the most
popular type. In 1974 it was rot technically possibie for these tall

cans to be made from tinplate.

Metal Box's third major investment in D & I technology was af their
Westhoughton, lancashire plant. Originally schedule for operation in
Spring 1975, the four D & I tinplate lines did not in fact come on
stream until 1976. Tﬁe Vesthoughton development was aimed at the 12-0z
soft drinks can market. The 'four-leg' D & I line laid down has a

550 million cpa capacity, equivalent to ten conventional lines. The
Vesthoughton plant already had twelve 3—pieée lires, ircluding two for
beverage cans. This addition represented an investment of £11 million,

at the time the largest single outlay in the history of Metgl Eox.

The Westhoughtor development was followed by a second aluminium D & I
line at Glasgow,'commissioned in 1977, for 16-0z beer cans at a cost of
£2 million. In late 1977 the company also gave the go-ahead for a
£1.8 million expansion scheme at their Carlisle plant to include two

new 3-piece 160z beer can lines. These two lines complemented Carlisle's

10 existing 3-piece lines.
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Metal Box continued their expansion by opening a fourth location for
2-piece cans at Braunstone, Leicestershire. The plant has two D &I
beer can and two D & I pet food lines. The company also announced its
decision to build a further four D & I lines but did not specify the
plant location. Tﬂe displacement effect of this tremendous 2-piece
investment manifested itself in 1979 when Metal Box announced the
closure of their 3-piece can-making facilities ai Acton, Glasgow and

\

Westhoughton.

iii. QReads
Although Reads invested in beer and beverage production in 1965, their
expansion programme to tap this market did not get under way until |
after ACC purchased a £1.2 million, 60% stake in the company in early
1967. At this time Reads was still a one-site, family-style operation,
though their original complement of four can-making lines had been

increased to six.

ACC's first move was to strengthen Reads' existing base as a sanitary can-
raker. They consequently financed a second factory at Grantham,
Lincolrnshire, in 1969 and increased beer and beverage output from
Liverpool. This was quickly followed in 1970 and 1971 by two plants
aimed mainly at the beer and beverage market. In the first instance a
can-end making facility was built at Rhymney, South Wales, followed by a
£2 million plant at Milton Keynes, specially built to produce 10-oz and
12-0z 'MiraSeam' cans. The plant became operational in 1972 and in 1975

the two 10-0z TFS lines were changed to tinplate,

Reads continﬁed incremental 3-piece investment until 1979 when they
announced their entry to the 2-piece market with a £10 million scheme

for D & I cans.
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iv. Crown Cork
Crovn Cork is the British subsidiary of Crown Cork and Scal of
Philadelphia, USA. With the decline in the crown cork market, Crown
Cork originally diversified into aerosols in the early 1960s. The
logical extension of this policy wac entry into the can market, which
they effected in November 1969. Crown initially set up one 10-o02
line at their Southall, london, location for tinplate cans. This was
folloved by a second double 10-0z line and a 16-0z double line,
commissioned in 1974. In early 1976 the company increased its
complement of 10-0z 'Y-lines' to three with a further facility at
Southall, In July 1978 the company entered the 2-piece business with
a £10 million plant at Livingston, 'est Lothian, for the manufacture

of 10-0z D & I tinplate cans.

ve. Nacanco
In 1967 National Can Corporation of the United States announced it was to
take-over Clover Industries, & subsidiary of Metropole Industries of
London, Clover was itself the holding compan& for three general line
subsidiaries - J. Billig and Soz of Norwich (primarily paint tins but
also o0il cans), Self Opening Tin Box Company of Barking, kssex,
(primarily paint tins) and S. C. Lomax of Barking (wide range of general
line containers). Thé Clover Can Company, as it was called, changed its
name to Nacanco in 1974. Although the company have continued gencral

lire trading from Norwich, their base, and Barking, the company is

orientated towards the beer and beverage can market.

Nacanco entered the beer and soft drinks can business in 1974 with a 250
million cpa D & I aluminium facility at Skelmersdale, Lancashire, for
12-0z cans. The Skelmersdale plant was followed in 1978 by the building

of a second D & I aluminium line, this time at Milton Keynes, for 12-oz
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soft drinks cans.l On the beer side the company has invested exclusively

in the 16-0z can.

vie Mardon Illingworth

fardon Illingworth is a subsidiary of Mardon Packaging International,
the second largest packaging firm in rurope; the latter is itself
Jjointly owned by the Imperial Group and British American Tobacco.
Mardon Illingworth had no history of can-making at all vhen it plunged
straight into the 2-piece can business in July 1978 with a £4.5 million

200 million cpa beaded pet food can line at Sutton-in-Ashfield, Notts.

vii. Continental Groun

Ir the wake of the severing of a reciprocal agreement with Metal Box
in which CCC had agreed with the BEritish can maker not to compete in
each other's market, the Continental Group announced in 1978 its

intention of investing in the UK 2-piece can industry with production

due to commence in early 1980.
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UK Can-Making ixmpansion 1969-1980

YrAR COMPANY IOCATION

1969 .o Crown Cork ee oo s s Southall

1969 .o Reads . e es ee oo Grantham

1669 .s Metal Box .. .o .o ee VWinsford

1970 oo Metal Boxt  ee o0 e ee Glasgow

1972 .o Reads .. .e .o .e es Milton Keynes
1074 .o Nacanco ee ee s e Skelmersdale
1978 .o Crown Cork ee se ee oo Livingston
1978 oo Nacanco . ee oo oo oo Milton Keynes
1978 .o Mardon Illingworth ee oo Sutton-in-Ashfield
1979 oo Metal Box +» e s s DBraunstone
1980 .o ReadS ¢ eo e« oo s Runcorn

1930 .o Continental Group ee  oe Vrexhanm

* Source

Various.
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fstimated UK 2-riece inventory 1980

COMPAIY LOCATION NO. OF LINES CAN STOCK
Metal Box <o +e . Westhoughton ee es U x 12-0z soft drinks .. tinplate
Acton .o .o ee 1 Xx 12-0z soft drinks .« tinplate
Springburn o o0 (X ] 2 X 1 6-02: beer oo oe o aluminium
Braunstone ee ee +e 2 X 16-0z pet food .. .. tinplate
Braunstone ee oo oo 2 X 16-0Z beer oo oo oo aluminium
2 X oo ee L X oo oo .o oe ?
~ Mardon Illingworth .o Sutton-in-Ashfield .. 1 x 16-0z pet food .. .. tinplate
Nacanco .o .o ee Skelmersdale . ee 1 x 12-0z soft drinks ee aluminium
Skelmersdale ee  ee 1 X 16-0Z beer oo oo e aluminium
Milton Keynes +¢ oo 1 X 12-0z soft drinks es tinplate
Iiilton Keynes oo ee 1x 16-02 beer oe se ee tinplate
Crown Cork ee +¢ oo Livingston ee oo 2 X 16-02 beer .o s .o tinplate-
Reads .. oo .o e« Runcorn .o .o ee 1 xX 12-02z soft drinks - tinplate
Continental Cans .. ee VWrexhan .o .o ee 1 x 12-0z coft drinks e aluminium

*» Source :

Tin International

6le
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UK 3-piece Can Irventorvy - 1979
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COMPANY LOCATION NO. of 3-piece lines
Metal Box* .. Arbroath ee e 5
Carlisle .o .o 13
Worcester e ee 18
Leicester .e .e 11
Portadown .o X 5
ROCht‘Ster oo oo 12
"w'inSford oe oo 5
Wisbech .e .o 17
Reads S oo Grantha.m oo .e 8
Liverpool e e L
Milton Keynes .o 5
Heinz oo ae Harlesden oe s 5
Kitt Green oo o 8
Nestle e «w Ashbourne ee  ee 3
Dalston e ee 3
Staverton .o .o 6
Omagh oo (X oo 3
Crovm Cork .. Southall Y 5
Livingston ee oo 2
Carnation .e Dumfries ve .o b

*Metal Box do not release details of their can-making inventory. Figures

arec based on industry estimates 1975, updated as and where possible.

Source Various
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4 . Market Growth and Market Shares

i. Introduction

The change in character of the UK can industry since 1969 has obsoleted
the Monopolies Commission perspective of one market. The UK can market
is split into two very distinct, non-competing sectors = the food can
market and the drinks can market. To the can-maker these two categories
represent totally different markets and a significantly different
container. The two groups can ﬁe further sub-divided into human food
and pet food, and beer and soft drinks. Although the differences are
less marked within the two categories, from a marketing perspective

they are extremely important.

The objective of this section is to consider the competitive development
of the can market in the period since the Monopolies Commission Report.
The actual growth in can-making is implicit in the figures of canned
food production. For the record, annual production of cans for sale was
858 million in 1946 and 6,500 million in 1969. Production for canners'

ovn use was probably at least an extra 20% in 1946 and 15% in 1969.

ii. Human Food Can Market

The human food can market has been a straight two cornered fight bctween
Metal Box and Reads since 1958, with both coveting the potential volume
of the three large self-manufacturers Heinz, Nestle (Crosse and Blackwell,

Libby McNeill and Libby) and Carnation.

To the can-maker, the human food market is the least attractive outlet.
The mark-up on the can is relatively poor, reflecting demand and supply
for this low technology product. There were, until recently, only two
basic types of oPeﬂ top can -~ the straight sided and the beaded. The

larger sizes, with the exception of the very big catering sizes, tend to
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be beaded. As a market the human food industry is static, conservative
and unexciting - though there is some jostling between the canners.

Of the thirty-one significant canners the top six or seven constitute the
apgressive companies. These are the ones who have been installing new

machinery.

TABLE V»

Human Food Can Market - 1977

COMPANY CONsm-gTo?gf ((;fiquILIONS) PROgggTION
Heinz e oo oo 1200 e se e 650
NHestle eo oo oo 600 ee e e 300-350
Carnation ¢ .. 300 e ee  ae 300
HP - Smedley .o 300 ce  ee e -
Lockwoods «e oo 260-280 eo e e —
CoWeSe oo oo s 200 e¢  ee  ee  =—m
ﬁatchelors oo ee 200 e es  ee -
TKH e es  ee 260 e es  ee -—
Campbells .. .o 150 .o .o .o ——
Others (21) .o e 100 and below e e -

Source ¢ Reads Ltd

Metal Box have always supplicd over 95% of the human food can market.

In 1968 Reads manufactured about 400 million cans, most of which went to
one outlet - Pedigree Petfoods. Thebchalienge facing the company in the
1970s was to expand on its firu foothold in the petfood business and to

break into the Metél Box: pfeserve of human food cans.
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Beyond continuing to&give a sound all round packaging service there was
little in the way of additional restrictive practices which Metal Box
could use in the wake of the Monopolies Commission Report. Reads' main
problem in attacking the human food can market was their credibility as

a sound second supplier. This question mark over the company was rein-
forced by reservations regarding the quality of some of the company's cans.
It is a sign of the resilience of Reads that they have been successful

in penetrating many major Metal Box accounts. The one company to reject
Reads on éuality grounds has been Heinz. Heinz are regarded as the
'Marks and Spencer' of the canning industry and it is indicative of

the progress vhich Reads have made that they now appear to have satisfied

Heinz requirements.

A major problem facing Reads i; the unvwillingness of some companies to

undertake the.extra work involved in maintaining two suppliers. Reads

cannot compete at the margin on the large orders with the quantity dis-
count offered by Metal Box. Large customers are sometimes unwilling to
pay the necessary premium, even though they would in fact be buying

insurance.

The nature of the human food can market and its nil potential growth
have not been a stimulus to technical change, particulary the 2-piece
can. The most suitable drawn food container would seem to be the draw-
redrav (DRD) beaded can with a TFS end. Metal Box have not pioneered or

pushed this possibility.

In the future in the human food can market Metal Box will very probably
continue to'loée rart of their market share to Reads in a slightly
declining market., Metal Box to some extent find themselves in a difficult

position as regards Reads' encroachment; it would appear to suit the
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larger company to have Reads in evidence if, for no other reason, than
to avoid the attention of various watchdog bodieé. For this reason
Metal Box are unlikely to ever try to force Reads under? This policy
will always carry the very real threat, however, that the competitor
vwill penetrate attractive accounts. This appears to be happering with

Heinz and will no doubt happen elsewhere.

TABLE VI

Human Food Can Market - Growth and Market Shares
(excluding 1,200 million self-manufacture)

(Millions of cans)

1975 1970 1977 1978 1979 1980

Market size 3,700 3,500 3,510 3,500 3,450 3,450
liarket Growth

% - Sl 0.3 0.3 1.4 —
Metal Box % :

share ‘ 96.4 96.0 95.2 o9k.2 93.6 9341
Reads % Share 306 L{‘oo 1}98 5'8 6'4 6'9

Source @ Reads Ltd.

iii. Sclf-Manufacture

Vhilst discussing the human food can market, it is appropriate to include
the self-manufacturer, wvho is not to be found in the petfood or beer and

beverage industry.

The increased concentration of the canning industry in the 1950s and
1960s made the supply of cans a more attractive proposition due to

economies of scale from long production runs etc. These same economies also
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make self-manufacture (captive can-making) a more viable propositioﬁu
From Table V it can be seen that the most important self-manufacturer

is H J Heirnz. It is, principally, from the perspective of the ielation-
ship between Heinz and Metal Box that the captive can-making dimension

will be discussed.

The key to the Heinz/Metal Box relationship ﬁaS'been the canned food
market situatiorn. The two companies are very similar in many respects =-
atfitude, approach, etc., and the continued growth in the canned food
market from 1945 until the late 1960s made for a close, cosy relationship.
With the downturn in the progress of the canned human food market in the
1970s the relationship has suffered, In the growth days letal Box were
rrepared to allow Heinz to concentrate on the easy, high volume can sizes
on which there was the greatest profit. As business growth levelled out
Netal Box became far less happy with this aspect of the relationschip.
When the canned baby food market collapsed in the 1970s, Heinz' sales of
this product fell by two-thirds. Although Heinz were disgruntled by

thie turn of evets, Metal Box were not unduly perturbed because of the
low profit margin on such cans. This volume drop did, however, lead
Hetal Eox to feel that they should have more of Heinz' 8-oz and 16-o0z

can business to compensate.

Heinz for their partrfelt that Metal Box had been trading unfairly on the
close rélationship between the two companies, particularly as regards
passing on cost increases. Heinz considered that the Monopolies
Commission Report had failed to alter the realities of the can-making
industry or the outlook of Metal Eox, the results and recommendations

of the Commission being watered doﬁn. It was with these feelings in

mind that Heinz considered the Metal Box request for a greater sharc of
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théa8—oz and 16-0z can business. Metal Box and Heinz reached & com-
promise in 1976 whereby the canner should shut down its new 10-o0z

line at Earlesden in return for which Heinz would receive certain conces-
sions such as suspension of rentals and increased discount. Vhile this
pleased Metal Box, what they did not realise and what Heinz were care-
ful to conceal was that protlems at Harlesden, in particular the loss of
skilled labour, had in any case made the 10-o0z line an unviable
proposition. The deterioration in the Heinz/Mctal Box relationship

came to a head in January 1978 with further can-price increases which
Metal Box refused to moderate. As a result, the canning company's pur-
chasing departmecnt now take a very much harder line on all aspects of

the relationship - prices, rentals, etc.

The role of the self-manufacturer as a competitor to, rather than a
customer of, the specialist can ﬁanufacturer is more determined by the
relative manufacturing realities rather than the final market situation.
Basically, an& somewhat glibly, it might be said that the specialist can-
maker's advantage lies in economies of scale while the captive can-maker's
lies in transport economies. In discussing this question the Monopolies
Commiesion presented very much the Metal Box perspectife emphasising, in
particular, that canners' cost figures for can-making did not include many
of their overheads. What might equally have been argued, howe#er, was that
the self-manufacturer must compete.against his supplier in the face of .
problems which are peculiar to the former. Being both a can-maker and a
can filler creates a number of problems, mainly related to labour. Making
cans is noisier and hotter than fillirg them; overtime opportﬁnities are
not as frequenf. The crux of the whole operation is the filling, the
product has to be made ready, this creates a three-hour advance in

preparation. There is no built-in early start in can-making, and no built-
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in late finish for washing down, etc. Special premiums for these early
starts and late finishes are not available to the can-making employee.
Further, discipiine tends to be tighter on the can-making side, the
actual work input per shift considerably higher. As a result of these
differences, fitters are not very keen at all on can-malking when can-
filling lines are also present. Consequently, as soon &s a vacancy
arises for a fitter in the filling department, a transfer request will
come from the can-making department. This means that the turnover of
employees is much higher in the can-making areas and that the newer,
less experienced employee, is found there. The effect of this problem
with skilled labour on final unit costs does not accrue for the

specialist can-maker.

In the tin-plate, can-making and canning chain it has traditionally been
considered inadvisable to compete with one's suppliers and customers.

For this reason, companies such as B.S.C., Metal Box and Heinz have rarely
entered the fields of one another as sellers. Recently, however, Both
Heirnz and Carnation have supplied, but not sold, quantities of cans to
other members of their own group. There seems to be no intention by
either to do this on a permanent of regular basis. With the tightening

of margins in the can-making business, however, this possibility cannot

be ruled out entirely. There is evidence that Heinz, for one, have in the
past underéstimated the savings to be made by self-manufgcture; if Reads
do become well established as a strong second supplier then perhaps Heinz
will feel that to make up the shortfall in their own can production, or

to threaten to, would pfovide the additional leverage they want sgainst
Vetal Boxe. .(Métal Box's leasing agreements specifically outlaws the sale

of cans to a third party).
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ive Technical Change and Self-Manufacture

Can fillers in general take a very cautious view of technical develop-
ments not least tecause of the.repercussions on sales of any mishap,

eeBs the John Vest salmon case of 1978. This conservative attitude is
maintained as regards the introduction or adoption of can-making changes.
Heinz, for example, had still not used double-reduced tinplate or TFS

on their own can-meking lines by 1978. Heinz do all their own pack-
tests and are currently evaluating TFS ends. They estimate that lac-
quered TFS ends would save them £500,000 but they want to be absolutely

sure before they adopt them.

Despite their cautious innovative outlook the captive can-makers have wel-
comed the flurry of technical activity by the tinplate makers and specialist
can-makers since the mid-1960s. They believe that all this development can
only result in better equipment and improved manufacturing technique, and
that they themselves will bencfit from the spin-offs., 2-piece cans are a
case in poiﬁt. Heinz, who have evaluated the 2-piece food can, are not
impressed by the economies of seif-manufacture and at present have no
intention of adopting this innovation. They do intend to buy all their
baby food can‘requirements in 2-piece from Metal Box because of factors
particular to this product, e.g. strict lead regulations. Heinz have also
been able to purchase these cans at favourable cost at the tail end of a
pilot project, as Metal Box seck to defray R&D expenses. By adopting the

2-piece Heinz enjoy the benefits of simpler final end-seaming in the cannery.

Se Pet Food Can Market

i Overview
Compared to the human food can market the pet food can market is an

attractive outlet for the can-maker and offers more incentive for
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technological innovation. There are a number of differences between
the two markets which help to explain the better price mark-up and

greater scope for technical change.

One of the most important factors is that the pet food market uses only
three sizes of can compared to the bewildering variety of human food
cans. The three cans used are the 'Giant' can, the 'Tall'! can and the
'Handican'. The respective consumption of each is 6.5 million cpa,

1.200 cpa and 130 million cpa.

A Second reason why the pet food market is an attractive outlet for the can-
maker is potential growth = the pet food can business is expected to grow

around 10 in the years 1979-1983.

TABLE VII«

Pet Food Market Growth

(Millions of cans)
1975 1976 1977 1978 1979 1980 1981 1982

Market size 1300 1250 1260 1320 1345 1370 1400 1L25
Market growth
% nil 3e8 0.1 4,6 2.0 2.0 2.0 2.0

Source : Reads Ltd.

Within this overall growth, Handican volumes are declining significantly,
and may suffer as much as a 40% fall by 1983. This is because the shopper
is perceiving the Handican as poor value. Output of the Tall can will

grow anyting between 17-29% and the Giant can 31% by 1983.
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A further reason for the differences between the pet food can and the
human food can is that, ironically, the former is a more sophisticated

container. Reads us a TFS body for their cans, and both Reads and Metal

Box use the very thin 0.17 mm double-reduced plate.

A final factor which must be mentioned is that the petfood market is
highly concentrated whereas, in comparison, the food can market is com=-

paratively fragmented.

TABLY; VIII«

Canned Pet Food Market Shares 1978 (%)

PEdigree Petfoods oo X3 60

Spillers oo oe oo LX) 27

oo

Quaker ve (X o® oo
Others e e ee e _5

100

Source : Various.

ii. The Pet Food D & 1 Can

The history of competition in the canned pet food market is a success story
for Reads since their en{ry in 1956. It was the keenness of Pedigree
Petfoods to obtain a second supplier, and their willingness to pay for it,
that was responsible for getting Reads' open top venture off the ground and
to which the can-maker owes its present position as an established supplier,
Reads are the main suppliers of Pedigree Petfoods' 800-850 million cpa
requirements aﬁd in 1976 their pentration of the pet food can market reached

a peak of 41.3%.
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The Pedigree Petfoods contract is the Reads account most coveted by
Metal Box. It will have come as a blow to both companies, then, when
Mardon Illingworth, somewhat sensationally, plunged into this market
in 1978 with the first UK D & I food can. This twrn of events hac

completely upset the equilibrium in the pet food can busiess.

Pedigree Petfoods, no doubt concerned that it should not be upstaged

by Spillers, were very anxious to adopt the 2-piece, Tall, pet food can
which had already been on the United States market for four years.

Reads and Metal Box both considered supplying Pedigree Petfoods with

this container; they will both have evaluated the alternative options

and will have carried out financial evaluations. The two companies
independently concluded that the return on investment (ROL) was

inadequate without at least a 10% price premium; an amount which Pedigree
Petfoods - who traditionally negotiated a tight standard variable margin -
were unwilling to pay. Although a premium would have becn available, both

can-nakers concluded that it could not be guaranteed as pcrmanent.

There were additional considerations, also, which led Metal Eox and Reads
to decline to supply. Metal Box and Reads, in particular, were very con-
tent with the traditional Tall can vhich they saw as sophisticated -

being made as it was from the thinnest body and end availatle. Further,
Mctal Box and Reads both'had at the time excess 3-piece food can capacity
and realised that to go to 2-piece would only obsoletec existing conven-

tional equipment.

Pedigree were not content to let matters lie for they believed that the
technology of 2-piece can-making was bound to improve and would quickly
produce a thinner and cheaper D & I food can. Vhilst this would scem a

reasonable assumption it does not mecan that the cost ad?antagc of the 3-



288

piece can would necessarily be reduced over time. Undeterred, however,
Pedigree approached the Imperial Group who already owned the general

lire box-making company of Mardon Illingworth. Although Mardon Illingworth
had no history of open-top can-making, Imperial agreed to fund their

entry to this market to supply Pedigree with the 2-piece cans they wanted.
It was ironic, then, that the reason why Metal Box had pioncered 2-piece
can-making - to strengthen their monopoly and make entry more difficult

by upgrading the technology and financial threshold of the industry -
should backfire in that the sophisticated but 'artless' new technology

was a gateway for the new entrant so long as large reéources were avail-
able. Mardon Illingworth negotiated the supply of Krupp 2-piece machinery
from Germany. Krupp's system had the distinct advantage for the new
entrant invthat it can be built up incrementally over time, i.e. a1l the
capital costs do not have to be incurred at the outset and a large market

need not be immediately available.

The positive response by Imperial encouraged Metal Box and Rcads to re-
examine the D & I food can option. They knew that Pedigree had offered
Imperial a premium, though not the exact amount except that it was
conciderably below 10%. At the time of these re-appraisals the base
material cost advantage of the 2-piece can was in fact declining. Both
Metal Box and Reads were ‘well aware that the cost advantage of the 2-piece
lay in its thinner sidewall. They were alsoarare that the Mardon Illing-
worth can was made of plate comparable to conventionally available gauges.
Not surprisingly, therefore, Reads for one again rejected any D & I fod
can investment. No other decision was possible on commercial criteria.
Metal Box, howéve;, decided that as market leads who boasted of their

innovative record, it was not conceivable that they should be seen to be
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outside the main stream of a new can-making technology. They therefore
made the emotional decision to produce their own D & I pet food can
although they admitted to not seeing any likelihood of it beirg profif-
able, at least in the short term. They rationalised their decision to
some extent-by arguing that with the possibility of using thinner
materials, and also non-lacquered steel, the situation might change to

the advantage of the 2-piece can.

As regards market shares, the emergence of the D & I food can into Reads'
most lucrative account will obviously most affect the Liverpool companye.

Reads expect both their volume output and market share to suffer.

TABLD IX«

Pet Food Can Market (millions of cans)

1979 1980 1981 1982
Reads output  ee  oe 380 278 169 140
Reads market share % .. 28.3 20.3 12.1 9.8

Source: Reads Ltd.

Unless Reads can find an alternative outlet for their Tall can displaced
by the D & I container, then, without any line closures, they will most
likely be faced with a total surplus capacity on all food cans of 3hkh
million cpa. Metal Box, similarly, have already felt the displacement
effect of their 2-piece investment. It is mainly, however, on the Open
Top Group'slcaéh flow that the D & I investment will show the biggest

impact.
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It is clear, therefore, that the decision by Pedigree Petfoods and Mardon
Illingworth to go ahead with the 2-piece can, and Metal Box's responsé,
were not normal business investment decisions. Pedigree were not takiﬁg
a calculable risk, but were gambling that the technology of the D & I
food can must improve. For Pedigree this gamble was understandable
because they had the least to lose if the technology did not prove viable.
Mardon Illingworth's decision cannot be viewed in exclusivity but must be
seen in the context of the connecéions of the Imperial Group with Courage
in the brewing industry. Metal Box, again, did not take a normal busiress
decision based on the expected rate of return, but decided to subsidise

a loss~-making venture for image purposes. In the long run, the D & I pet
food can investment will probably result in a dearer pet food can, vwhich
is fhe opposite result from that intended; if so it will be a negative

contribution to économic progress.

6 . Beer and Soft Drinks Can Market

i. Overview
It can be seen from Tables I-III how the UK can industry has changed
dramatically in structure since 1968. With the exception of Mardon
I1lingwvorth, all the new entrants have entered the beer and beverage
market exclusively. In the case of Mardon Illingworth, as previously
intimated, there is evidence that they see their long term future in
the same drinks market. The impact on market shares of this drinks can
bias is clearly seen in the case of Metal Box. Between 1968 and 1970
their share of the food can market fell from 76-71% whereas their share
of the drirks can market fell from 94 to 6% in the same period. The
relative atiractiéeness of the two markets is indicated by Metal Box's

owvn performance.
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TABLE X ».

Indexed Return on Cavital Emnloved for Certain Products Within the

Metal Box Onen-Ton Groun

RETURN ON GROSS

e
30.9.72 100 100 100
31.3.73 96 9 106
313,74 113 | 95 184
51375 75 69 106
31.3.76 N/A N/A /A
31.3.77 166 152 296

** Substantial losses have been made on D & I operations.

¥ Source : Price Commission Report.

The salient feature of the beer and beverage can market in the 1970s
has been the 2-piece can. This is such an overriding aspect that it is
more logical to discuss the two markets within the framework of the

D & I dimension than vice versae.

For technical reasons the 2-piece technology is more suitable for car-
bonated than non-carbonated packs. &tqually important, however, the 2=
piece can needs the longer production runs associated with the beer and
soft drinks can if it is to be economic. Once a sufficient volume of
outpuf can be maintained there are cost advantages for the drawn con-
tainer over the conventional can. These manufacturing considerations

are, needless to say, academic if one cannot sell that output, i.e. the
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success of the 2-piece;&rinks can rests on the market size and
potential of take-home beer and soft drinks. It is for this reason
that it is argued that the success of the D & I can has been made
possible by the marketing advantage of the ring-pull-end can over

other forms of packaging.

TABLE XI»

Total Canned Beer and Soft Drinks Production 1964-1982

(millions of cans)

YEAR OUTPUT YiLAR OUTPU?

190k o0 e 395 1977 o e 2850
1970 o0 . 950 1978 oo ee 3250
1971 o .. 1220 1979 oo .. 2832
1972 o0 e L2 1980 «o . 4313
1973 ee e 187 | 1981 .. .. 4823
97 .. .. 2193 : 1982 .. .. | 5300

1975 o .o 2539
1970 <. .e 2778

Source: Various.

It has been the proven ability of the canned beer and beveragenarket to
expand, on a world-wide basis, since the ring-pull-end was introduced in ‘
the UK (1964), the perceived future market growth, the opportunity to
compete grainst . established carn-makers oifered by D & I, and the
determination of aggressive beer and beverage manufacturers to have the
2-piece can, that has led to the influx of new entrants tq this sector

of the UK market since 1968.
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In spite of these advantages in the beer and beverage market the 2-piece
can is by no means a fail—safecptidn. The burden of high investment and
consequent risk falls on the can-maker much greaterlthan on the can~
filler; the final markets for canned beer and, particularly, beverages are
very volatile, not least because of their vulnerability to short, wet
summers. This introduces a large element of uncertainty. For these
reasons firms such as Reads and Crown Cork, while attracted to the beer
and beverage m;rket, would probably have been happier confining their
operations to conventional can-making if it were not for the pressures
from competitors and customers, and the implications of both on the

ability of the 3-piece can to compete in the 1980s.

In discussing the beer and beverage market one is essentially dealing

with only three types of can: the 16-0z and 10-o0z beer can, and the

12-0z soft drinks can. A4 small quantiéy of smaller soft drirks cans is
produced for specialist outlets, e.g. British Rail, and up to 20 million
cpa party caﬁscf beer are produced. In the bee¥ and beverage industry

it is usual to refer simply to the '10-0z', '12-0z' and '16-0z' cans.

For can-makers other than Metal Box, vhose interests lay in a broad

front approach, the question in the early mid-1970s was whether to go
2~piece and, if so, in which of the three drinks can markets to effect
one's entry. The most instructive example of this 2-piece dilemna is very

probably the one vwhich faced Reads in 1975-76.

ii. The Northfield Proiject

In 1974 the Coca-Cola kxport Cofporation decided, for the first time in
Britain, to operate its own filling plant rather than to rely exclusively
on contract canners. At the same time, the company also wanted to reduce

its dependence on Metal Box for can supplies. Coca-Cola were adamant in
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requiring 2-piece cans for which the obvious supplier was, in fact, L

Metal Box.

For the smaller can-maker a most important consideration before going 2=
piece is whether volume guarantees can be obtained. Strictly speaking
the Monopolies Commission Report debarred any can manufacturer from
seeking forward orders for any more than a two-year period. This clause
was aimed at restricting the monopoly pover of Metal Box. The 2-piece
innbvation, hovever, meant that it had the opposite effect because it
reduced the ability of the smaller can-maker to break into the 2-picce
market. To circumvent this clause, Reads proposed to enter into a seven-
year obligation to supply cans - which is entirely legal - and, initially,
a seven-year agreement from Coca-Cola to purchase. If the latter were
challenged by the Government it was still conceivable to retreat to a two-
year renewable agreement provided this was covered by a side letter from
Coca-Cola agreeing to contiruance of trading within the spirit of the

original agreement.

Reads proposed to Coca=Cola that the two should build and operate indepen-
dent but adjacent can filling and can-making plants on Reads' site at
Northfield, Milton Keynes. The advantage to Coca-Cola was that it would
receive an on-site source of D & I cans which it insisted be supplied; in
addition it would reduce.dependence on Beecham (Table XII) who at the

time filled 76% of Coca-Cola's cans and, further, it would facilitate the
development of a strong second supplier to Metal Box (as had happened with
Pedigree Petfoods). Reads would gain the advantage of serving an on-site
market leading;customer. In addition, the 'through-the-wall' type of
operation involved offered security in itself, this all meant a relatively

low risk way of entering the D & I can market.
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Read; knew in early 1974 that Nacanco had already ordered D & I equip- -
ment; they therefore reasoned that without the Northfield Project

they would be unable to maintain their 15% share of the beverage can mar-
ket and would eventually suffer from lower margins as 3-piece cans

became more difficult to sell. In proposing the project to American

Can Company (ACC) in 1974, Reads argued that without the investment in

D & I can-making its growth could be expected to platequ in 197o0. lMost
importantly; Reads' future in the beer and beverage industry éould be
seriously affected as customers turned to Nacanco and, eventually,

Crown-Cork as a second supplier of the preferred D & I cans.

For Reads the Northfield project appeared to mark the crossroads in
their developmernt; after going a long way to estatlishing themseljes

as a viable second supplier in the past five years, they had to decide
whether they were to make the considerable D & I capital investment
needed to secure and maintain their desired 20-25% stake in the
burgeoning béer and beverage market. Reads manufacturing cost data
chowed that the 12-0z D & I can for Coca-Cola offered a very significant
variable cost saving over the two alternatives = the 'Mira Seanm'
cemented TFS can and the soldered electrolytic tinplate cane. Given the
availability of volume guarantees, this variable margin was sufficient

to justify the high capifal outlay involved.
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Coca-Cola Canners - UK Market (Millions of cans)

1973 Beecham .
Owvn Filling
Solent .e
.Y« Beach ..
C.W.S. .o
Batchelors

S. Bottles ..

1980 Beecham .o
Own Filling
Solent .e

T-‘*]c BeaCh X}
C.W.S. .o

So Bottles ..

* Souve: Coca-Cola txport Group

320
0
50
20
15
15

L2o

765
250
80
30
30

120 .

1,275

(765)

- Approximately 425 of
Total Beverage Market.

(60%)

- Approximately 45% of
Total Beverage Market.

The alternative to the D & I project was to hold a 'steady state' investing

current cash flow in replacement facilities and defensive investments and

eventually suffering a loss in margins as the 3-riece can became slowly

obsoleted. ’Reéds estimated the financial impact of the &lternatives as

Table X117,



TABLE XTIT*

STrADY STATE

19?5 oo ".o LX) o
"19?b ... LR J LK J L ]
1977-80 Avg. es e

D & I COCA-COIA PROJECT

1975 L o oe LX)
1970 o e o oo
1977"80 oo oe X))

COMBINED STEADY STATE &
COCA~COLA PROJLCT

1975 L J LK Z *e L X 4
197b L4 -e ®e L J

1977_80 oo .o e

*Assuning 'steady state' Reads would not pay taxes during this period due to tax loss carryover; if D & I

OPZRATING

NET PROFIT*

%g%ﬂs ncoms (%) % SALsS Ar?gﬁ TAX % SALES
56,800 2,635 ) 2,251 4,0
62,880 3,691 5.9 3,451 5.5
62,880 3.691 5.9 3,452 5.6
— (500) — (1.250) _—
1 40 4,263 29.5 3.073 21.3
20,160 7,247 35.9 L 471 22.2
56,800 2,135 3.3 1,001 1.8
77,320 7,954 10.3 6,52k 8.L
83.040 10.938 13,2 8,013 9.6

vent through Reads would begin income tax payments in 1978.

* Source: Reads Ltde

L62
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It can be seen from Table XIII that the economics of the Northfield
Project vis-a-vis a steady state strategy were attractive. This was
against the background of a camned soft drinks market which had grown’
at an annual compound rate of 20% between 1965 and 1973, and at an

average growth figure of 30 between 1971 and 1973.

As regards the soft drinks manufacturers, a venture with Coca-Cola

seemed gilt-edged security in terms of final sales.

It was Reads' intention to secure their minimum volume guarantee of
240 million cpa from Coca-Cola and to supplement this with additional

custom from the other soft drinks fillers.

A major advantage to Reads of their entry to the D & I beverage market
was that it would reassure the beer can buyers of Reads' viability as a
2-piece can supplier, thereby strengthening the company's position
regarding entry to the beer can market, the equal potential of which was
an important consideration in going 2-piece in the beverage market,

Table XV,



TABLE XIVy

Canned Beverages — Production, Market Share and Market Growth

. 1974 1980
LABEL MILLIONS OF CAINS % SHARE MILLIONS OF CANS ¢, SHARE ANNUAL %
Coca=Cola ee oo oo 450 37.5 1,300 L6k 1943
Pepsi-Cola e oo o 190 15-8 500 1?.9 1?.5
Stotherts 'Strike' .. 150 12.5 250 12.5 15.2
Others .. ce  se  ee L0 34,2 €50 23,2 8.0
1,200 100.0 2,800 100.0 1541

* Source: Reads Ltd.

662
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TABLE XV«

UK Beer and Beverage Can Market

(A11 sizes in millions of cans)

1974 1975 1976 1977 1978 1979 1980

RELR

Metal Box .. 730 790 920 1,015 1,185 1,408 1,635

Reads oo e 170 210 2Lo 280 215 262 L1

Crown eo oo 150 200 240 280 300 330 350
1,050 1,200 1,400 1,575 1,800 2,100 2,400

BEVERAGE

Metal Box .. 1,010 1,125 1,300 1,009 1,735 1,762 1,935

Reads .. .o 170 215 250 250 290 338 Las
Nacanco .o 20 100 150 150 225 200 300
Other o o ——— ——— - - 50 1‘30 150

1,200 1,440 1,700 2,000 2,300 2,550 2,800

» SOURCE: Reads Ltd.
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Reads financial analysis of the D & I option, and the market implications
of remaining wedded exclusively to 3-piece cans, appearcd to offer a
canclusive case in favour of the Northfield project. However, after
considering the proposal at length, ACC refused to back the venture.
It was not until 1976 that the final decision to pull out of the scheme
'as made. During this period of deliberation Coca-Cola had been acting
on the premise that Reads, vho after all proposed the project, would go
through with it. The ACC decision, which probably set Coca-Cola back two
years, did not endear Reads to the canner. The reason for ACC's decision
is of considerable interest as regards a strategy for innovation. The
rejection by ACC of the Reads' proposal was essentially a corporate
problem created by a diffcrence in perspective between the parent company
and its subsidiary. A basic difference in philosophy between ACC and Reads
explains why an apparently golden opportunity was turned down: Reads is
almost vholly an open top and general line manufacturer and has long seen
its future in the can-making business. The company therefore evaluated
the D & I investment on its economic and commercial viability. ACC, on
the other hand, despite their past dominance of the American can market,
no longer sav themselves primarily as can-makers. The company is strongly
committed to diversification and only about 30 of its interests is now
in the can-making business. Further, as a multi-national company with a
‘diverse investment portfolio, ACC examined the Reads proposal in terms of
their overall investment strategy. Of crucial importance will have been
the ROI from the Coca-Cola venture, having regard to local conditions,
e.g. taxation and lébour relations. The Northfield project had to
compete against alternative locations where the ROI is traditionally
higher; in particﬁlar in the mid-1970s ACC was involved in an investment

proposal for can-making in South Africa.
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There is also evidence that there was a iack of confidence by ACC in

the then Reads management team and fhat, given the dominance of Metal

Box, ACC did not feel that Reads had the credibility or indeed the
technical expertisc required. The decicion by ACC, whether sound or
otherwise, denied Reads the opportunity to secure an early and a

strong foothold in the UK D & I can market. It has made the entry of other
, American can-makers to the UK market that much easier, not least becausc
of the desire for a seccond supplier. The decision has also cost Reads a
significant portion of its beer and beverage can market share. However,
given the problems vhich Metal Box have faced in the D & I can market,
particularly as regards labour co-opcration, one cannot say with
confidence that Reads, with its liverpool base, would not have been taking

too much on with the liorthfield project.

iii. DNorthfield Project - Postscrint

Coca-Cola were eventually supplied with the cans they wanted at Milton
Keynes by Nacanco in 1978. Reads re-kindled their interest in the D & I
option after the 1976 disappointment, but before they could seriously
contemplate entry to this market they still required the type of volume
guarantees vhich had been availabie from Coca-Cola. Key customers
identified in this regard were Pepsi-Cola (Cadbury Schweppes), Allied

Breweries and Whitbread.

Reads' evaluation of respective costs still in 1977, showed a variable
cost advantage for the 2-piece over the 3-piece. Of the three options,
10-0z, 12-0z aﬂd 16-0z, the last two were the most attractive. These
were the only two seriously considered by Reads in 1977/78. Although

detailed figures are not available, the prelimary economics of the
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12-0z and 16-0z vere estimated as Table XVI.

TABLE XVIx

D & I economics (1978)

12-02 16-0z

Annual Capacity es  se 300 195
Investment (£ million)

Fived .. X oo 9’153 81045

Vorking cee oo 795 650

TOTAL .. 9,948 8,695

Net Income (pre-tax) pa 3,200 2,722

Return on investment
after tax ee oo 154 4% 1,506

(An important point to emphasise in respect of UK investment is that the
wvhole of fixed capital investment in plant and machinery can be vritten off

for tax purposes in the first year giving a major booct to cash flow).

tr

ource: Reads Ltd.

In 1978, Reads announced a 12-0z D & I line for Runcorn which will be
using tinplate as can stock. There were a number of factors vhich had
changed by 1978 to influence ACC to support a D & I operation in the UK.
Most importantly, perhapé, the impending entry of the Continental Group
to the UK can market will have compoundcd the fear that, without a D & I
investment, ReédsAwould be totally eclipsed in the beer and beverage

market. Also of considerable importance will have been the stronger, more
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confident, management team at Reads in 1978; further, Reads implemented
important administrative changes in 1978 to increase the company's
market effectiveness. Both of these last two factors will have helped

to reassure ACC of Reads credibility.

iv. Beer and Beverage Can Market round-up

Ir the wake of ACC's decision on the Northfield project, Reads concen-
trated on incremental 3~piece innovation in the beer and beverage can
market, as also did Crown Cork. Metal Box, liacanco and subsequent

entrants went exclusively for the 2-piece market.

a. Beer Can Market

In the early 1970s the future of the beer can was thought to be in the
10-0z size. It was considered that the helf-pint size was convenient,
it being unnecessary to keep topping up the glass as with the‘16-oz.
The can-makers were not inclined to discourage this thought because the
10-0z can offered a greater variable margin than the 16-oz. This is
probably because the aluminium end, on which a significant profit is
made, makes up a greater proportion of the material input; this mark-up
may reflect an under-caracity in aluminium easy-open ends. Demand for
the 10-0z can grew well up to the mid-1970s but has started to plateau
since. This down-turn has been accompanied by increased preference for
the 1b~oz. This change is difficult to explain: reasons offered are that
the 16-0z is better value than the 10-o0z, that the former is nearer the
traditional British measure and, indeed, that the larger size can may
be perceived as a pint by many customers. Further, lager is claiming
an increasing'proportion‘of all beer sales and, as this is marketed |
as a 'long cool' drink, it may fortuitously have benefited the 16-oz.

Metal Box, Reads and Crown Cork all invested in 10-oz capacity in line
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with original expected growth.

The swing in the market in favour of the 16~0z beer can at a time when
decisions vere being made on 2-piece investment resulted in a concen-

tration of D & I can investment exclusively in the 16-0z cize. Of the
UK can-makers Nacanco were the most astute in antiéipating this swing;

the company has no 10-0z capacity.

b. The Soft Drinks Can

The very healthy growth in the 12-0z can market has made the container
an attractive outlet for the can-maker. The variable margin on the
soft drinks can is not as favourable to the can-maker even though

there are fewer brand labels per filler and more concentration of
canning at a limited number of sites. The explanation of the different
mark-up would seem to lie in the disparity in the price of the finished

can of beer compared to the can of soft drink,

Although the 12=-0z size is the only beverage can of note, this is
possibly too large a mecasure. There would appearjto be scope for a
'thirst quencher' in the 6-10-o0z range though as yet there appears
to be no recognition of this in the industry, which is surprising

given the dynamic nature of the leading companies.
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TABLE XVIIx

Eoft Drinks Manufacturers in Ordef of Can Usare

1. DBeecham
2. Schweppes
3« Coca=Cola
L, cus

5. Barr

t. lLockwood

7e Suncharm

8. Vhites
9. Solent
1. REM

1. Silver Spring

¥ Source Various.

TABLE XVITIx

Estimated Beer and Beverage Product Line Stlit 1982

(000 millions of cans)

10"'0?4 e .o 1-0

12-02 LN ] e 2.6

16-02 X .o _1_01
TOTAL 5.3

* Source : Reads 1td.
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Ce Future Trends

In an area as dynamic and volatile as the beer and beverage market,
any statistics tend to need regular updating. The additional invest-
ment in 2-piece capacity by Metal Box and Nacanco, the entry to the
market by Reads, Crown Cork and Continental, will all influence the
market shares as detailed in Table XIX. As mentioned earlier, Mardon
Illingworth may also enter this market, further subdividing the shares
albeit of a larger cake. Given the tremendous potential of the beer
and beverage market it seems that the expected growth will be sufficient
to support six can-makers. It seems unlikely that Metal Box will be
able to command any more than 25% of the beer and beverage market in
the second hali of the 19805; an almost inconceivable situat;on before

the development of the 2-piece can.

The UK manufacturing capacity for beer and beverage cans, set out in

Table XIX, is based on the key assumptions of Table XX.

7e Summary and Conclusions

The salient observation to arise from this chapter is the remarkable
change in the structure of the UK beer and beverage can industry which
has accompanied the progressive introduction of the 2-piece can. From
a condition of almost total Metal Box monopoly in the late 1960s has
emerged a situation whercin Metal Box are but the dominant firm in a
very competitive market with little prospect of the company maintaining
their present market share. The prima facie case for asserting a cause
and effect re}ationship between technological innovation and industrial
structure can rarely have been stronger. To examine the evidence for
such an assertion each of the can markets involved should be examined.

Before embarking on this review it is appropriate to recap on the
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Beer and Beverape Manufacturing Capacity and Demand Patterns

12-02
2-riece

3-piece

16-02
2-piece

J-piece

10-0z
3-piece

* Source @

Me‘tal BOX ee
lacar.co .o

TOZAL .. .

Metal Box .o
Reads o )

12-0z TOTAL ..
Market Demand

SURPLUS CAPACITY

“ietal BOX oo
Hacanco e oo

TOTAL oo oo

Metal Box .o
Crovin .e .e
Reads P o0

16-0z TOTAL ..
Market demand

SURPLUS CAPACITY

Metal Box .s
Crown .o .o
Reads oo X

10-0z TOTAL ..
Market Demand

SURFLUS CAPACITY

Reads Ltd.

1977 1976 1979 1980 1981
550 650 650 €50 650
150 Lo0 450 L50 Lso
700 1050 1100 1100 1100
800 800 800 800 8oo
200 200 200 200 200

1700 2050 2100 2100 2100

1390 1494 1060 184k 2019
210 559 LLo 256 81
150 200 200 200 200

2o 100 100 100 100

230 200 200 300 300
600 600 600 600 600
120 180 200 200 200
160 160 160 160 160

1110 1240 1200 1260 1200
819 925 1045 1181 A3h7
291 215 215 79 (@7)
500 500 500 500 500
260 Loo L0O 400 Loo
260 270 260 360 360

1120 1170 1200 1260 1260
8bh - 976 1127 12868 1457
256 19k 133 (28)  (197)




TABLE XX

lanufacturine Cavacities

METAL BOX, TWO-PILCE 12-0z (millions of cans)

Acton .o .o
Vesthoughton ..

NACANCO, THO-PIfACE 12-07

Skelmersdale ..
Milton Keynes

METAL BOX, TUO-PIECE 16-o07,

o0

50
600 capacity

LOO produced in 1977 through

industrial relations problems

150 capacify
250 produced in 1978
300 thereafter

Ca'o- 0
38 0 0
acity 1977 1978 1979 1080 1981 1982
Glasgow (lire 1) 120 100 110 120 120 120 120
Glasgov (lire 2) 120 30 90 120 120 120 120
Leicester (line 1) 150 Lo 120 150 156
Leicester (1line 2) 150 40 120 150
TOTALS e 130 200 280 400 510 540
WACANCO, TWO-PIECE 16-02
Skelmersdale .o ee ee 120 cavacity
CROWN CORK, THREE-PILCE 16-07
1977 1978 1979 1980 1081 1982
Southall +¢ .. 75 85 85 90 90 90
livingston .. .. 30 85 85 100 110 110
TOTALS .. 105 170 170 190 200 200




TABLE XX Cont'deeose

KLADS

310

Three piece, 16-oz beer can capacity assumes third three-piece line

added during 1978.

CROWIT CORK, 16-o07 ADDITIONAL INVESTHMENT
1978 1979 1980 1981 1982
Livingston, three-piece .. 30 85 100 110 100
Livingston, two-piece . 50 172 200
TCTALS .e 30 85 150 285 310

* Source:  Reads Ltd.
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csituation in the late 1960s.

The human food can market was one of near complete monopoly by Metal
Box, but with a significant contribution to production from the self=-
manufacturers. Reads were well established as the second, and only
other, manufacturer of pet food cans after Metal Box. The beer and
beverage can market was chowing evidence of latent potential but at the
time was still supplied almost exclusively by Metal Box. One of the
obvious explanations for the change in the structure of the UK can
industry in the 1970s is the influence of the Monopolies Commission
Report and; in particular, its recommendations to curb come of Metal
Box's monopoly power. On this subject the tinplate, can-making

and canning industry seem agreed that the Monopolies Commission Report
changed virtually nothing of real importance. Crown Cork had already
decided to enter the UK can industry prior to MB's referral to the
Commission and, moreover, there is widespread consensus that the
trading reélities of the UK can industry have remgined'unaltered by
the Report. Conditions relatiﬁg to the supply of cans to the human
food industry have not changed significantly in the 1970s. This
suggests that a crucial variable in the relationship betwcen
technological innovation and industrial structure is market potentialj
the lesson secms to be that a static market is an infertile one where
technical change is concerned. In the fet food can market it has been
shown that the 2-piece innovation directly impacted an industrial
structure when Mardon Illingworth entered the arena. One of the most
significant pointers from this episodv is the importance of the nature
of the technology. The mystique which surrounds conventional can-

making affords its own barricr to entrye The only two UK firms to
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enter this market - Reads and Crown Cork = both did so with the -
confidence gained from a history in metal container fabrication and
also with the technical support of experienced American can-makers.
The evidence of Metal Box superiority in conventional can-naking
suggests that the 3-piece can-making art is not eacily learnt. The
second immortant factor in the exploitation of innovation to arise
from the analysis of the pet food industry is the role of the
customer. \Vithout the determination and commercial muscle of

Pedigree Petfoods there would have been no D & I pet food can in the
UK. The role of Pedigree indicates the importance of the structure

of the consuming as well as the manufacturing industry where technolo-

gical innovation is concerned.

The case of the beer and beverage can réinforces nany of the conclusions
about the nature of technical charge and its relationship with industrial
structure drawn from the instance of the food can. Most obvious are the
importance of the final market situation and future growfh potential and,
secondly, the role of the customer, as evidenced by Coca-Cola, in forcing
the pace of technological innovation in the supply industry. The
observation that the ability of the 2-piece can to take an increasing
share of the packaged drirk market was due to the marketing advantage

of the ring-pull-end, would suggest that innovation begetc innovation.
The Northfield project confirmed some of the classic variables in
technological innovation such as the role of rick, uncertainty and
commitment; it also highlighted problems regarding investment decisions

which may be peculiar to multi-national corporations.
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As regafds industrial structure, the different paths of the human
food and beer and beverage cans would secem to make it indisputable
that the new entrants to the industry since 1968 invested in a
market rather than a technology. The nature of the new technology,
wvhile it suited the expansive resources of Mctal Box, was an
encouragement to completely new entrants. Given the profits to be
made in the conventional beer and beverage can market (Table XI) it
would seem probable that the large American can marufacturers such
as liacanco would have invested in the UK market even without the 2-

piece innovation, as eviduntly the case with Crown Cork.

It would scem that the UK can industry bears out a fundamental tenet

of classical economics, namely that profit acts as a magnet for compet-
ition. The innovation of the ring-pull-end is in the process of trans-
forming the beer and beverage can from the minor to the major partner

in the UK can industry. The considerably greater standard variable
margin on the drinks container relative to the food can has attracted
the investment of the new entrants. The fact that the higher single can
outputs involved in the beer and beverage industry give the 2-piece
container an opportunity to exploit material cost savings has resulted

in a concentration of irvestment in this new type of caz.
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The transformation in the structure of the UK can industry in the

1970s encourages the belief that it is now a more innovative industry
and that the bustling competition in the dynamic beer and beverage
sector is a contributory factor. Such assertions need to be examined
carefully; Vith so much investment and unprecedented competitive
activity in the can industry it is all too easy to become subsumed

in vhat can only be described as the 'razamataz' of 2-piece technology.
In fact the industry in many wvays retains its traditional characteristics.
Although there has been the radical process developments of D & I and
DRD and hybrid drawn container processes, within this technology the
pattern of innovation remains much the samec. The industry is still
over-vhelmingly concerned - particularly within the 2-piece development -
with miror, incremental material saving and process improving innova-
tions. Indeed, if we look beyond the 2-piece technology it would
appear that there is in fact a reduced variety of innovation. Can-
makers have become so preoccupied with the drawn container that the
pace of technical change within the industry as a vhole - and it must
be remembered that the conventional can accounts for by far the greater
chare of the UK can market - seems to have slackened, though admittedly
this may be an erroncous imprecssion created by the publicity surround-
irg the 2-piece can. The extent cf the innovation vhich has been
catalogued throughout fhe post-war period makes for one conclusion

that is well nigh indisputable, i.e. that the UK can industry has

been a hot-bed of innovation, albeit for most part incremental,
irrespective of the structure of the industry. From the analysis of
the economic impact of conventional can-making innovations and from

the evaluation of the financial implications of thc 2-piece tech-

nology, it is the case that the accumulated, minor, incremerntal
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innovation in conventional can-making technology has made a consist-
ently significant contribution to economic progress, whereas the
technical progress of the 2-piece can has made a dubious contri-
bution - to date at least - and in some cases a negativc one, to

human welfare in the only meaningful way in which the can-maker can

measure it, namely the price of the can.

The case of the UK can industry posits the question why should a
company pursue a policy of technological innovation so vigorously
when for nearly twenty years it enjoyed a unique monopoly on the

sale of onen top cahs? The ansver from a single industry perspec-
tive would scem to be that the case of the UK can industry supports
the argument that monoroly power provides the environment best suited
to technological innovation. If this is correct, whcre does it leave
the role of competition? It has been showm that competition in the
1970s has been responcible for innovationc, sometimes even for pre-
mature andvuneconomic innovations. This aprarent paradox can be
reconciled, indeed its solution is contained within and has been
sugpested by the inter-industry approach adopted. Vhether Metal

Box is one alone or one among many in the UK can-making industry is
rot the important consideration. The arnalysis of the post-war
development of the UK can industry has shown that Metal Box has always
been acting under the pressure of competition irrespective of the
structurctof the UK can industrye. The pressures.involved have becen
indicated at numerous points in the study and nearly all of them lie
outside the strict parameters of the can-rmakirg industry. Pressure
from within the manufacturing chain of tinplate maker and can maker,

pressures from alternative forms of nackaging material such as
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aluminium and plastics, pressures from alternatiVe contairers such
as bottles and jars, pressures from alternative food processing
systems such as freezing and dehydration, pressures from customers
threatened by alternative packaging and processing developments,
pressures'from customers threatened by direct competition and,
finally, the ultimate pressure, the need to ensure that the canned
product - as a non-essential good - continues to compete for the

K

disposable income of the consumer.

It is in view of the crucial role of thesc outside forces in determin-
ing the pattern of innovation in the can-making industry that one must
cxtend the analytical framevork to incorporate them in a study of the

nature of innovation from an inter-industry perspective.
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CHAPTER VI

\JIDER INTER-INDUSTRY ASPLCTS
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1. Introductian

This chapter seeks to explore those areas outside the focal
industries which the foregoing analysis has suggested have an
important bearing or the course and nature of technological
developments in the can industry. The analysis is predominently
at the technological level. The degree of technical exposi.tion is
the minimm necessary for a basic understanding of the

- technologies concerned. After brief mention of- the cannin\g
industry, the chapter examines the role of alternative packaging
developments influencing the nature and pattern of can-making
developments. The chapter cancludes by considering the role of
the complementary development of secandary packaging in the course

of tinplate and can-making innovatiamns.

2. Canning Developments

In formlating a conceptual framework for examining innovation
from an inte:—industry perépective it was originally cosidered
that examination of the focal industry - can-making - would be |
complemented by an almost equally in-depth investigation of the
technological relationship with the tinplate and the canning
industry. These three industries, it was considered, would form
the core of the system. Other elements were perceived of as in
the second or subsequent strata of this innovation system. The
analytical usefulness of this perspective was reinforced in the
research on the historical background which suggested a close and
strang relationship between tinplate and can-making and canning.
While this perspective was subsequently borne out in the case of
the tinplate and the can-making industries, the same cannot be
said of the canx;ing industry. The intricate interplay of

technological forces which was such a feature of the tinplate/can-
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making relati;:nship was not a characteristic of the canning
industry. While innovatias in tinplate manufacture and can-
making were observed to have important implications for the canner,
and vice versa, the meaningi‘ul instances which could be cited as
having important implications for an understanding of the nature of
technological innovation were not numerous. In view of this
finding it has not been casidered either Justifiable or necessary

to present a review of the canning process#*,

It would appear that although the can-making and ‘ca.nning industries
are totally inter-dependent, the canning industry has not played an
important role in shaping the pattern of can-making developments at
the technology to technology level (we have already observed its
development of the D & I food can). The peculiar nature of the UK
industry with the historically dominating and pioneering role of
Metal Bcn; in the can-making/carming relatianship may be responsible
for this. It could well be the case that in the United States the
canning industry played a more active rcole in can-making development
where no firm, perhaps, embodied the greatest expertise in both can-
making and canning developments. It may be the case that Metal Box's
all round technical competence meant that the customer role in

shaping technical change has been largely unnecessary.

3. Competitive Packaging
i. Overview
The hypothesis underlying this section is that to understand the

innovation system within the tinplate and can-making industries one

* For those wishing to explore this technology in greater depth

additional bibliographical sources are given at the end of the chapter.
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has to be aware of competitive forces that operefte at the

intermediate stage of the production process..

Tinplate comsumption in containers, at over 1 million tonnes a year,

is the main packaging medium used in the UK.

TABLE I*

UK Market for Packaging Materials by Value = 1979 (£ Milliam)

Tinplate | ' 650
Fibreboard 585
Plastics 746
Glass 354
Paper 226
Board 275
Paper Sacks 116
Aluminium Foil 108
Steel Drums ' 105
Aerosols | 16
Cellulose 57’
Wooden Containers 130
Collapsible Tubes ’ 22
Fibreboard Drums 14
Miscellaneous 110

£3,574 Million
* Source: Packaging Review January 1980

Tinplate has been so successful in the food and beverage sector
that from a competitive perspective innovation has not been designed

primarily at breaking into the traditional markets of alternative
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materials - in the classical sense of aggressive innovation - but
more at cansolidating and extending its use within its existing
framework. This has meant that in the UK food and beverage markets,
altermative container materials have been engaged in either trying
to penetrate tinplate's markets or in repulsing its encroachment

from their own markets.

ii. Aluminium

Aluminium was first made in 1827, six years after the discovery of
bauxite. As such it is a comparatively new metal. Most of the
commercially produced aluminium is obtained by converting bauxite

to aluminjum and then converting the aluminium into pure aluminium
in an electrolytic oven. This process was invented by Charles
Martin Hall and first patented by Karl Bayer in 1888, when

aluminium was first successfully produced in large quantities. The
primary production of aluminium is one of the most energy-intensive
processeé in the metals business; smelters require huge amounts of
electricity to operate the chemical process which separates white
aluminium from bauxite and as a result energy is the aluminium
industry's major overhead expense, and ame that can vary enormously,
In a world of escalating energy costs and restrictive legislation

on energy-intensive process, the competitive position of the
aluminium industry is likely to depend increasingly on recycling.
gome 90% of the energy used in aluminjum préductian can, in effect,
be used again if the metal is saved, remelted and reused. Aluminium
suffers in recycling because it is not magnetic, although it is no

problem to induce magnetism elecirically.

Alumihium has many attributes as a packaging material including

strength, lightness, hygiene, attractive appearance, versatility of
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forming, adaptability to printing, rapid heat transfer, resistance
to light and vapour transmission andvto odour. These qualities
have made the metal a suitable medium for many types of food
packaging. Aluminjum foil has a wide variety of uses for

flexible packaging; aluminium has long been used as a.closure,
particularly on glass, and formed foil containers have been
adopted for modern catering systems. As a rigid cantainer, how-
ever, aluminjum's mly lmg or widelybestablished use‘has been for
shalléw drawn fish cantainers -« until the development of the D& 1
.can in 1963. It is in the market for rigid containers,
particularly the open top can, that the aluminium industry sees
the real potential growth of its own container. This does not
represent a threat to the can-maker, but is constitutes the most
serious competitive challenge for the steel industry and the tin

industry.

The firsf attempts to produce shallow aluminium processed food
cans took place in Norway in 1919 (countries with cheap hydro-
electric power offer greater potential for aluminium). These
attempts were unsuccessful due to permanent deformation during
sterilisation. In 1930 the introduction of the super-pressure
autoclave overcame this problem. The first commercial production
of these cans did not take place until the late 1930s. The
introduction in 1947 of lacquers based on phenolic resins - which
have the ;bility to be rapidly stoved at high temperatures -
opened the way for the development of a cantinuoﬁs aluminium strip
lacquering process based on the already developed cantinuous
apodising process. The application of aluminjum to deep-drawn cans

began in 1942 in Switzerland, due to the war-time shortage of tin-
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plate, when Kellver produced ;;deep-drawn aluminium can in a
single pressing operation. Anodising was used as a means of
protecting the surface of the can. In the UK aluminium processed
food cans had not been used in commercial quantities before 1949.
Again due to tinplate shortages, several British packers began
investigating aluminium. When lower priced tinplate became
increasingly available these shallow-drawn aluminium cans were

" quickly discarded.

The tall aluminium can may, theoretically at least, be made by
any one of five different processes. The first is the
canventional three-piece can-making method, the other four are
variations of the same basic die stamping technique used by
Kellver. In the t;aditianal three-piece process problems arise
in closing the side-seam. Soldering aluminjum is slow and
difficult and welding though possible, considerably slows down
the manufacturing operation. The only satisfactory method as far
as economy and efficiency are concerned is the use of thermoplastic
cement but, as with TFS cans, such joining limits the cans to use
for non-sterilised products. Double seaming of this can is also

difficult without tearing the aluminium.

The four die stamping methods all have the advantage that they
eliminate the side-seam. The can may be made by placing a round
aluminium slug in a shallow die cavity where, under tremendous
pressure from the descending punch, it is extruded or forced up-
ward between the cavity wall and the side of the punch, thereby
attaining a cylindrical shape. This is the method used to make

collapsible tubes such as cantain toothpaste. Secmdly, forward

impact extrusion may be used in which a ring-shaped aluminium slug
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is forced through a tube shaped die by the punch and thereby
formed into a long open-ended cylinder from which several can
bodies may be cut. (This technique draws to mind 'milti-high'
conventimal can-making). Thirdly, the aluminium disc may be
drawn by a powerful steel punch into a cylindrical ‘shell, then
rgdrawn am a smaller diameter die to give it the desired height.
The fourth method is ae in which the disc shaped slug is drawn
first into a shallowﬁcylinder by the descending punch, which
continues through a bottomless die and drags the aluminium
cylinder through a lower die, slightly smaller 1n diameter,
which spreads the metal thinner and extends it upward into a

taller can ('drawing and ironing').

Commercial quantities of tall aluminium cans appeared for sale in
the US for the first time in October 1957. These cans were

supplied by Continental Can Company. It was this innovation from
which s;'arang,the frenzied competitive activity at the

technological level which has been characteristic of the can
industry in the 1960s and the 1970s. The first large scale try-

out of aluminium cans in 1960 heralded the start of a twenty year
competitive battle between steel and aluminium to undercut each
other by introducing material-saving innovations. In 1960 aluminium
broke into the frozen citrus juice market, a traditimal tinplate
outlet; this'breakthrough speeded up the development and marketing
of the new light-weight or 'thin' tinplate which was generally
perceived as the steel industry's answer to the challenge of
aluminium._ Thus thinner, double-reduced, tinplate was rushed on the
American market in 1960, twelve months ahead of schedule., With the

production of aluminium 'Zip-Top' cans at the pilot stage it was
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prophetically stated at the time that:

"Curiously enough as long ago as April 1956 a patent was taken out
in the US for a tinplate can with a 'peel-off' top. It might dbe
useful»for the can-makers research departments to examine this new
development afresh",

Although the metallurgical differences between aluminium and tin-
plate mean that the two metals have somewhaf differing

implications for can manufacture, since the time of the successful
commercial exploitation of the aluminjum can the technical
propoganda of the steel and aluminium producers ﬁas become
increasingly less relevant. The case for adoption will in the
future rest principally on commercial rather than technological
criteria. The major barrier to the diffusion of the aluminium can
innovation has been its price premium over tinplate. For this
reasan the D & I aluminium can failed to establish itself in the
early 1960s. In 1964‘two commercial factors combined to launch

the aluminium can onto a spectacular growth path. The first was

the reduction in price of aluminium sheets by several manufacturers,
the second was the role of Reynolds Metals. Determined to establish
its product in a steel preserve, Reynolds set down about half a
dozen aluminium can plants of its omn and found outlets for their
cantainer in the beer and soft drinks market. Somewhat ironically,
the innovation of coiled tinplate stock handling gave an added
impetus to the aluminium offensive. Coiled aluminium is very
attractive to the can-maker using high-speed equipment, the efficient
operatian of which is very dependent upm the consistency of the
material being worked., Steel coll processing is not as consistent aé

that of aluminium. The growth in the use of lithographed cans_high-

lighted the importance of this difference, good print quality on
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tinplate ofgen requires an undercoat to hide coil processing marks,
This problem comes from faster tool wear and die build-up when
working steel. These factors increased the pressure on tinplate
manufacturers to reduce the incidence of pin holes and surface

defects.

jii. Easyv-Open Ends

The secand area in which aluminium played a significant role in
shaping the can industry in the 1960s and 1970s was in the easy-
open end. Ideas on easy-open ends date back to the 1930s; most
were regarded as either too costly or not suited to the required
production speed. In the late 19508 the leading American brewers
introduced mne plain aluminium end to their cans. This

innovation met with immediate consumer success becanse of the ease
with which the can opener penetrated the end. An additional
advantage which accrued to the brewers using an aluminium end wés
a reducfion in iron pick-up in the beer, thus adding to shelf life.
At this time Alcoa were searching for a can end which could be
opened without an opener and which would be attractive to the
consumer and, also, ecanomical to manufacture. In 1961 the first
satisfactory solution was found and experimental ends were made
using a variety of fechniques such as cold welding, ultrasonic
welding and riveting to attach the opening tab., Further work by
Alcoa in conjunction with a machine tool manufacturer led to the
development of the integral-rivet easy-open end, and to many

improvements in the design of the tab and the score canfiguratian.

Two basic alloy systems were developed for use in the manufacture
of can ends, an aluminium manganese and, increasingly later, an

aluminjum magnesium alloy. This product was produced in finished
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thickness on special multi-stand cold mills. The metal was
characterised by high strength and better flatness and gauge control
than is usually possible with strain-hardened sheet produced by
conventional rolling methods an all-purpose cold mills. The alloy,
temper and gauge produced by this method are variable; a strmg
alloy in a super hard temper is used for easy-open beer and beverage

ends because of internal pressures encountered in packaging.

The end is produced by feeding a completely formed but unscored end
into an easy-open end-making press and, in a series of progressive

dies, the end is converted into an integral rivet easy-open end.

When the first easy-open end appeared on the market the tab was

flat and somewhat crescent shaped. From this early tab
canfiguration to the advanced ring pull, many designs were tried and
test-marketed. Apart from the tab in the shape of a ring, the score-
line of the ends had undergme a great many variations. One note-
worthy characteristic is the locatimm of the rivet; the strongest
influence here is the use of the can. Beer and beverage cans, with

their partial aperture opening, tend to have a central rivet where-

as full aperture cans have the rivet off-centre,

In the US, Alcoa's integral rivet can was first introduced for a
full aperture citrus can in 1961, but its main marketing impact has

been on the partial aperture beer and beverage can.

Although the aluminjum end eliminated a very significant area of
potential tinplate usage, its introduction did not bring about the
'1ife and death' type struggle between aluminium and steel tc be

found in the rigid container market. The reason for this was

because the innovatiam could be applied equally successfully an a
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can body of either metal. The major implication of the develop-
ment from a competitive perspective is that is seems to have
reinforced the determination of the aluminium industry to capture
the can market, and it theredby fuelled the development of the
aluminium two-piece can, and the competitive respanse of the

steel D & I can.

iv. UK Developments

In the UK aluminium has played a different role than in the US,
The considerably greater price difference between steel and
aluminium in the UK than in the US meant that the all-aluminium
can was not a viable proposition except for 'quality' packs such
as salmm where the cost of the container is a less significant
proportion of the final selling price. TFurther, even if they had
thought it viable, no aluminium manufacturer would have been too
keen to challenge Metal Box's dominance in the way Reynolds Metals

had pioneered the aluminium can.

The canvenience aspects of the easy-open end were so great, how-
ever, that they outweighed the cost factors. As a resulut, in the
UK the easy-open end was introduced over six years before the tall
aluminium can, and the latter has to date shom little sign of
Vdisplacing tinplate to anywhere near the extent that has taken
place in the US. (Tﬁe plain aluminium end does not appear to have

been used at all in the UK).

'Probably because of its proven suitability for use as a drawn
container, and initial reservations about the suitability of tin-
plate for the tall 160z beer can, aluminium has made a significant

breakthrough into the UK two-piece market. In the late 1960s more-
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over, aluminium was rising in price cosiderably less steeply

than tinplate (about a 5% d@ifference in the erucial 1968-70 period
when Metal Box were an the threshold of their two-piece venture).
Tﬁe most sigaificant UK aluminium development has been the £35m
rigid container sheet rolling mill at Swansea, which came into full
production in 1977. This plant is aimed directly at the European
can markets., Alcoa, who have made this investment, see a big
future for aluminium in baby foods, pet foods, steamed puddings

and dry products as well, of course, as a beer and beverage can.

In the future however, the success or otherwise of aluminjum in
securing an increased share of the UK tinplate can market will
depend very much on the relative cost-competitiveness of the two
metals. In the past, aluminium producers have been prepared to

peg the price of their product, sometimes to cost levels, in order
to capture new markets. This is unlikely to ﬁe the case in the
future, as the chief cancern of the aluminium industry will be to
recoup an acceptable return‘an investment. If it were not for the
enormous value of the European can market, the aluminium
manufacturers would most probably cancentrate their attentions

only on those outlets where aluminium has clear product advantages
over alternative paékaging media and where, therefore, there would
be scope for significant price premiums, This is clearly not so

in the case of the cag.industry; the aluminium industry mist there-
fore cancentrate its efforts within this area on technological
‘1nnovation aimed at minimizing the cost disadvantages and maximizing
the product advantages, such as they are, of aluminium over tinplate,

We are, therefore, likely to see more innovations such as the

'featherlite' aluminium can (a container introduced in 1972 which was
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20%% 1ighter than the standard aluminium can) and also the poly-
propylene adhesive film lamination which allows wider use of
aluminiﬁm ends on steel cans, particularly for food uses. It is
these types of developments which will shape the nature of
competition between aluminium and tinplate.for the UK can market,

and which will influence the nature of tinplate's technological

respase.
v. @lass

Glass differs from aluminium in that it has a long established and
large share in the food and beverage rigid container markets.
While aluminium has been trying to displace the tinplate can in
these areas, the glass bottle and jar have been very much on the
defensive from tinplate. The tinplate and can manufacturers have
tended to regard glass as a material with certain crucial
inadequacies as a modern packaging medium and thereby ripe for
replaceﬁent. The nature of the post-war tinplate-glass relation-
ship has been ane of continual encroachment by‘tinplate with the
glass manufacturers apparently only recently responding with the
required urgency at the technological and marketing level, to the
threat to their outlets. The principal arena for this competitive

struggle has been the take-home beer and soft drinks markets. The

two paramount disadvantages of glass - its weight and its fragility
have been the weaknesses which the tinplate can (and other packaging

media also) have sought to capitalise upam.

Glass Container History

Although an ancient medium for packaging food and drink, it was not
~until the invention of the internal screw stopper (1872) and the

crom cork (1892) that the incentive to mechanize glass cantainer
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manufacture and filling was provided. After considerable and
diverse pioneering developments in the late 1800s and early 1900s
particularly by the Owens Company in the US, the Hartford single
feed glass cantainer-making machine was perfected in 1922. This

'gravity' or 'gob' feed method accounts for around 90% of

contemporary glass cantainer production,

The Modern Glass Container-Making Process

The raw materials for glass are all indigenous and inexpensive.

A typical bottle cansists of 50% sand, 20% cullet (clean, broken,
recycled glass), 15% soda ash, 11% limestone and 4% of minor
additives. To manufacture glass cantainers these raw materials

are mixed and fed into the glass melting furmace where they are
fused at over 1500° C. The molten glass is then cooled slightly
in a forehearth (a long, covered trough). As the glass leaves the
forehearth it is transformed into a seres of ‘gobs!, each

separated by the stroke of a shear. Scoops collect the gobs and
transfer them to moulds wherein the body is roughly shaped into a
‘parison'., The parison is then inverted and placed in a second
mould in which compressed air is employed to blow the nearly formed
glass against the mould surrounding it, thus producing the final
container configuration. An important variation in this method, as
regards the technological challenge of tinplate, is in the 'press
and blow' and 'blow-blow' processes. Widemouth containers are made
by the press and blow method in which a plunger forms the mouth of
a Jar in the parison mould before transfer to the secand mould. In
the blow-blow process two puffs of compressed air are used, ane in
the parism (b;ank) mould and the second after the gob has been

swung into the blow mould.
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As the containers léave the forming machines they travel an a
conveyor through a hood in which they are strengthened by chemical
procéss. This treatment is generally referred to as the 'hot—end'
treatment because it is carried out socn after the bottles are made.
The process usually consists in the application of a compound of a
metal either in sprayed liquid or vapour form, causing
decomposition to take place on the sﬁrface’of the glass, giving a
film of metal oxide. The coating produced in this way becomes part

of the glass and cannot be removed by normal washing.

‘After forming, the containers are re-heated and cooled at controlled
rates in an amnealing oven. (This lehr performs a similarly crucial
purpose as the tinplate annealing lehr). This process releases the

stresses caused during forming without which the containers would be

useless.

The containers next receive a secand surface treatment, generally
referred to as the 'cold end' treatment because it is carried oﬁt
wheﬁ the bottles are close to or emerging from the annealing lehr.
A combination of hot and cold end treatments imparts not anly

strength to the container but also lubricity. This increases its

resistance to shock and abrasion.

Glass as a Packaging Medium

The purpose of food and beverage packaging has been defined by the
American Food Protection Committee as to "protect the contents
‘during storage = both before sale and in the home - from
contamination by dirt and other micro-organisms; and loss or gain
of moisture, odours or flavours. Frequently deterioration is

cantrolled by preventing contact with air, cantaminating glases or
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light. Because the packages are closely associated with food they
mist contribute little, if any, acceptable, harmless, incidental
additives which orginate in the packaging and are transferred to

the food mechanically or by solution, extraction or decompositiomm".

When confined to this definition of the technical requirements of
packaging, glass cantainers are arguably the natural medium for
food and drink. Ammg its characteristics, glass is chemically
inert, i.e. it does not react with the contents and, secadly, it
is impermeable to gases and liquids. On commercial criteria, too,
the fact that the raw material is cheap and readily available
strongly favour glass. It is, however, when me cmsiders the
marketing merits of glass vis-a-vis other catainers that the
disadwfantages arise. While glass scores over cans on dbeing
reusable, resalable, distinctive and attractive, iyt loses out to
the can, principally, on being heavy and rbreaka'ble. The glass and
can manﬁfacturers frequently produce almost interminable lists of
the merits of their container and cite contradictory evidence an
consumer preferences. Essentially the situation is that glass and
cans enjoy unique characteristics which ensure each a permanent
stake in the market place, but that the share monopolised by glass
would be considerably greater if a lightweight, 'unbreakable'
bottle could be devised. It is the reconciliation of these two
opposing criteria that is really the kernel of glass camtainer

innovatia.

Innovations In Glass Containers

As initially formed glass is prodably some twenty times sticnger

than steel, but it som acquires flaws which reduce that strength

to 1% of its original. To produce a glass with only 10% of its
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primal strength would thus give a container ten times stronger than
that currently in use. Present technological developments would
realistically aim to raise the strength to 5% of its original. The
emergence of the modern can, which is very light but strong, was
originally responsible for highlighting this drawback of glass (a

disadvantage further exploited by plastic).

A dramatic contributim to strength and abrasim-resistance has

been made by surface treatments. Since 1945 a tin oxide coating,
somewhat ironically, has been steadily developed which strengthens
glass appreciably. The tin coating applied (as a 'hot end' treat-
ment) becomes part of the glass and cannot be removed by normal
washing. Lightweighting has had the greatest physical impact on

the milk bottle (from 200z in the 1930s to 8%0z in 1970s). The
assult by the can on the take-home beer and soft drinks market

made the application of this process to this area a matter of
urgency' in the 1960s. The large weight reductions made possible

by the tin oxide coating have effected significant savings in the
material and transportation of glass containers. It was thiscost-
saving which made possible the introduction of the lightweight

| '‘me trip' soft drinks bottle in 1966 and, subsequently, the
disposable beer bottle. Somewhat paradoxically, lightweight bottles
are often less prone to btreakage than the heavier types because
their surfaces have not become scratched and weakened by handling as

with multi-trip bottles.

Despite their considerable progréss in lightweighting, the glass
container manufacturers seem to accept that the can enjoys decisive
advantages in the take-home beer trade (cidar excluded); while

continuing to defend their declining share of this mé:rket, the glass
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c;ntainer manufacturers seem to feel that developments in light-
weighting have far greater potential for repulsing the can in the

soft drinks market.

Lightweight one-trip bottles have been introduced with cansiderable
success in this sector. A variation on the usual lighﬁweighting
theme, and an innovation with the technical and marketing appeal

to counter the can, is the "Plastishield" bottle. This is a light-
weight glass bottle shrink-wrapped in a pre-printed plastic sleeve.
Introduced in the US in 1972, over 50% of all large sized
carbmated soft-drinks are now packed in this way. Developed by
Owens Illinois, the bottle was launched in the UK by United Glass
in 1978. A host of advantages can be cited for the "Plastishield"
bottle including the insulating properties of the sleeve. Of

decisive importance may be its eye-catching appeal.

Apart from lightweighting, beer bottle innovations have sought to
counter the can by mimicking its easy~to-open facility. When the
ane-tiip beer bottle allied to the twist-off closure (in place of
the traditional cromn closure) failed to succeed, the glass
cantainer manufacturers turned to more visible teéhnical novelty.

A variety of new types of closures have been tested, four of which
have been introduced. The "Rip-Cap" ring pull opener, an American
innovation of the 1960s by American Flange, has been adopted by
Rockware Glass for their widemouth beer béttle (another innovation).
The "Maxi-Cap" supplied by Metal Closures is a similar tear-off
device obviously aimed at offering the "intrinsic satisfactions" of
the easy-open can. A somewhat different easy opening device is the
"Seidel Seal" developed in Germany in 1978. This hgs the advantage

over the "Rip-Cap" and "Maxi-Cap" of no sharp continuous edge caused
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by the scoring. Being a side-opening closure, it has the
advantage over the can of not squirting the contents upwards (into
the face) if opened after shaking. Another closure innovetion has
been the "Twist-Off Crown Closure", while in addition to the wide-

mouth bottle a variety of other bottle shapes have been tried, such

as the 'dumpy’.

Costs

Not mnly must the glass manufacturers devise a container to capt;u:e
the imagination of the beer and soft drinks producers, but must
also demonstrate the cost-competitiveness of their product against
the can. Although there is considerable disagreement on the
relative cost positions of the bottle and the can there is general
cmsensus that the bottle offers a significant bought-in ecoanomy
for the filler, some or all of which is subsequently lost due to
slower filling speeds in particular and higher handling costs in
generalﬂ. The following analysis, although commissioned by the
glass container manufacturers, appears to be the most objective

available,
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TABLE II*

A, Material Costs

Breakdown of Typical Glass Bottle Price

per '000
Bottle: 10oz No Deposit £19.00
Crown: 1.20
Label: 4 Colour _0.60
£20.80

Outer packaging 24 bottles in eix pack multi-wrap (neck through)
with shrinkwrap; multi-wraps @ £18.00 per '000.

Total Unit Cost 2.44p

Breakdown of Typical Can Price

per '000

Can: Sténdard 2 Piece Tinplate : £25.50
Printed 4 Colours

Aluminium Ring~Pull End 4.60

LESS 4% Rebate _1.20

- £28.90

Equals 2.89p each

Outer packaging 24 cans in six pack "Hi-Cone", shrink wrapped in
shallow tray; trays @ £32.40 per '000.

Total Unit Cost 3.16p
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B. Cost Calculations

Data used to produce 'Typical Answer'.

Bottle
Capital Cost of Line £348.5K
Depreciation & Interest 20% p.2.
Line Speed 600 p.m.
Manning levels 16
Operating Line Efficiency 556%
Maintenance Costs p.a. £80.0K
Container Losses 1.85%
Product Losses 0.35%
Distribution Distance 100 miles
In-Brewery Costs Bottle p. each
Goods Inward 0.020
Packing Line 0.586
Finished Goods Handling 0.031
Distribution 0.145
Overheads 0,280

1.062

* P.E.'s Typical Packaging Cost

Bottle p. each

Material 2.440 (70%)
In-Brewery Cost 1,062 (30%)
3.502

* Source: P.E. Management Cansultants

Can
£444.25K
20% p.a.
1000 p.m.
12
60%
£60.0K
2.0%
negligidble

100 miles

Can p. each
0.015

0.417
0.023
0.105

O.gi é
0.835

Can . each
3.160 (79%)
0.835 (21%)
3.995
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These figures would possibly de broa&ly accepted by the filling
industry. There are a number of reasons why the economics
indicated by the figures have not been decisive in influencing
investment decisions. One of the most potent reascns will be the
proven efficiency of UK canning lines when operating at very high
speeds, whereas UK bottle filling lines dovnot measure up well by

international standards,

The different performance of the UK canning and bottling industries
réinforces the importance of the relatimship between industrial
structure and technical change. Glass container production depends
for ecanomy, like the can, on continuous production in large
quantities. The fragmentation of the bottling industry has
militated againsf long runs on one bottle and flexible filling lines,
at the expense of speed, have been the order of the day. In recent
years, rationalisation has given more scope for automated high out-

put lines.

Similarly, unlike the can-manufacturing industry, the glass
cantainer industry is traditionally fragmented; severe intermal
competition has made for low margins without the concentrated surplus
available for investment as in the case of Metal Box. Since about
1960 mergers have significantly reduced the number of firms and the
glass cmntainer industry is now dominated by United Glass, Rockware
and Redfearn National Glass. This has improved the scope for large
scale investment and innovation. These factors should make for
keener price competitiveness against the can, reinforcing the trend

in raw material prices in favour of glass.
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Food

The role of the glass jar in the food area is worthy of note even
though in the UK the can virtually mamopolises the thermally
processed food market. Only about 1% of processed fruit and
vegetables is packed in glass in the UK, compared to mare than 30%
in some European countries. Further, Britain is unique in having
a strained baby food market which is not dominated by glass. Not
surprisingly, therefore, the glases industry feels that the
processed fruit and vegetable market is an area where the glass

jar could go on the offensive against the can.

One of the major differences between glass and tinplate is that
one is transparent (usually) and the other opaque. This may be
viewed either positively or negatively. The glass catainer
industry would emphasise the opportunity glass offers for eye-~
catching appeal, but a major drawback is that the higher standard
of presentation required increases food processing costs.

!
There are two major obstacles to a successful penetration of the

\

N

processed food market by glass. The ﬁrst!’“is_\the inadequacy of
packaging and processing technology in the UK/;Ls regards glass
cantainers for food. The geco:nd is the declining state of the
market anyway, with tight margins, cut-throat competition and very
little advertising of the end product. The glass manufacturers
would no doubt argue that a glass catainer might be the develop-
"ment to stimulate this market by replacing the 'anonymity'! of the

cane.

Canclusim '

The role of glass cantainer developments on the nature and course
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of technological.progress in the can industry has not been any-
where near as influential as that of aluminium. The glass
container industry has, like the can industry, been steadily
improving the speed and efficiency of their machines. The industry
has, however, been either unwilling or unable to marshal its
resources to counter the assault an its markets by Metal Box.

Given the relative shares of the can and fhe Jar, glass can mly
increase its market share, though there is no evidence that the

can manufacturers view this prospect with any alarm.

In the beer and soft drinks market the major influence of glass

on the can industry is in cost-consciousness. There is little if
anything the can manufacturers are able to do to counter the
product advantages of the glass container as regards visual appeal,
and the emergence of a very strong but light bottle seems only a
matter of time. The strategy of tﬁe can-makers in fending off a
succeséful reprisal from glass will be in exploiting the superior

canning technology vis-a-vis bottling technology.

vi., Other Competitive Packages

Aluminium and glass are not the anly alternatives to the tinplate
can. Plastic and fibreboard may both be formed to offer a similar

rigid camstructioan as a can.

Plastic

Plastic has been the object of the greatest speculatim as regards
its potential to replace the open-top can. However, despite
perennial predictions of a plastic take-over in packaging, the

- material's main impact has been in creating,its own markets and,

also, in displacing glass. A plastic can suitable for carbmated

’
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drinks was introduced in the UK by Plastona (John Waddington Ltd.)
in 1973 but seems to have disappeared without making any
impression. This container combined a single-piece body and a
spun-an metal end. Cadbury Schweppes were first to adopt the can
for their product 'Zing'. Although the fears regarding plastics'
ability to replace the can have proved unfounded, the material is
so versatile that it cannot be underestimated. If an ecanomic
altermative to the tinplate can were to be developed in plastie,
its impact would undoubtedly be significant. The world's major
packaging companies recognized the potential threat of plastics

by diversifying into the material,

Fibreboard
Fibreboard and composite cans have been another area of speculation
but, like plastic, have tended to create their own markets rather

than to replace other packaging.

Aerosol

The aerosol differs from other containers examined in this section
in that it is usually made of tinplate. The aerosol has principally
attacked the markets of the glass camtainer, notably in toiletries,
whilst the aerosol has also been used in theAUS as a food dispenser
(mainly for whipped cream, desserts, sauces and the like) but does

not appéar to have been s0 employed in the UK.

Retortable Pouch

Although the retortable pouch is usually made of either aluminium or
plastic, this type of container is worthy of a mentim in its own
right. Interest in the retortable pouch has been increasing in the

UK, particularly since the introduction of aéeptic canning. The
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pouch does offer several advantages over the tinplate can; it
requires less cooking time than the can and this improves the
flavour and reduces processing costs. The pouch has the
disédvantage of somewhat slower filling speeds and requires more
secondary packaging. It is, however, easier for the packer to
store and it provides transport ecanomies. It scores heavily
regarding energy costs in its production; the energy needed to
produce a 160z pouch, including the outer cartm, is 3,015 kilo
joules (KJ) per container. By comparison, the 160z three piece
tinplate can is 5,276 KJ. While the retortable pouch will never
replace the can, it will find increasing uses in areas where the

can is an alternative.

4. Complementary Developments

i. Overview
In cansidering the role of technological change from an inter-
industry perspective the question of complementary developments

arises.

The study of the impact or repercussions of innovation beyond the
focal industry is usually associated with very major developments
such as the railways, electrification or computerisation. Such
investigations often take the form of 'multiplier' or ‘'accelerator!
type analyses and seek to explore the labyrinth of industries which
build up around major innovatiam in the form of firms supplying or
serving the focal industry, or using its waste products, or simply
living off the income which is earned in the focal industry but re-
spent on other goods and services. Schumpeter and Kuznets both

drew attention to what might be termed non-apparent complementary
productiaa; it is simple, for example, to relate the production of



345

records to record playérs but often more difficult to causally
relate less connected activities. Electrification, for example,
cantributed to the house-building boom of the early twentieth
centry as people sought to go 'all electric' in their houses.
Similarly, another ma2jor innovation, the motor car, also
coantributed to house building as people desired garages adjoining

their homes.,

N

In dealing with developments at the level of can-making such
grandiose connections do not arise; in this sector the concern is
with anly one type of production which directly complements the
open-top can and which is therefore a cantributory factor in the
success of can-making innovations. The specific complementary

production involved is that of secondary packaging.

ii. Secondary Packaging

Secandary packaging that is used on the can may be split into two
categories; in the‘first instance there are those types of outer
packaging intended principally to protect and transport the can
prior to sale, eg. palletisation, and secondly there is the

secondary packaging employed for marketing purposes eg. 'multipacks'.

Palletisation

Palletisation was essentially an American development to overcome
the mammoth transportation problems of the second World War. The

innovation which made palletisation possible was the fork-lift
truck. Prior tothis development units which could be man-handled
were needed. Initially can-makers used the box pallet but this was
replaced in the.19505 by the now familar Busse pack in which the

cans are stood vertically an a wooden pallet base and overwrapped.
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The contribution of the Busse pallet has been in fast, reliabdle,
adaptable packing and in reduced handling costs. The innovation

of palletised cans is not of)great interest in this study because

it is not inter-dependent with other can-making innovatiams.

Packing Filled Cans

The packing of filled cans has changed cosiderabdbly during the
post-war period, partly due to the requirements of can-making
developments. The traditional way of packing cans is in a fibre-
board or corrugated case, of which there are three main types:

a. Top Loaded Casers: the original top-loading system was the

'rolling can caser'. This system created a certain amount of
seam-to-seam damage resulting in denting of the can near the
end seam. The introduction of lighter thickness tinplate and
aluminium cans highlighted this limitation. These innovations
cansequently stimilated the development of casers in which the
éané are fed on end and not rolling. These vertical can casers
feed the cans into rows onto assembly platforms from which they
are loaded directly into cases. This has the advantage of
being quieter but it is more expensive.

b. End loading Casers: in the 1960s end loading casers were

developed because they require up to 30% less board for a gi#en
size and therefore offer a price advantage.

c. Wrap-around Casers: this development of the late 1960s assembles

cans in pre-arranged loads and wraps them round with fibreboard
or corrugated scored blanks, which are automatically tightened
or sealed. This method saves cost and also makes for slightly

smaller cartons.
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Shrinkwrapping

Shrinkwrapping was not initially suited to cans because it still
allowed movement within the pack. The invention in 1969 of a
special round-cornered tray as a base for assembling containers
prior to shrinkwrapping overcame this problem, allowing the poly-
thene shrink films to form a snug fit. The round-cornered tray with
shrinkwrapping has a number of advantages over the alternative
shrinkwrapped fibreboard case:
a., The pack greatly facilitates handling particulariy at the retail
stage because:- |
1. the shrinkwrapped tray forms a convenient display and sale
unit.
2. the case is easy to open,
3. the complete trayload can be put directly onto the super-
market shelf after removal of the shrinkwrap.
4. the tray is easy to dispose of,
b. A substantial cost-reduction in the ocuter material is possidle,
c. The transpareﬂcy of the pack allows easy identification without
the need for labelling or external printing.
d. Can damage and pilferage is reduced.
e. The weight reduction is substantial.
f. A degree of space-saving through the closer bulk stacking which
is possible.
As regards the inter-dependence of can-making innovations, shrink-
wrapping was not only facilitated by lighter tinplate but also by

the necked-in can which does not have the protuding chime at each end.

Multipacks
Multipacks, often shrinkwrapped, have made a significant cantribution:

to the succeés of the easy open can in penetrating the beer and soft
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drinks market. This is of more marketing than technological

significance and discussimn is consequently deferred until the

following chapter.

5e Sﬁmmagx

The canning industry, the final link in the manufacturing chain of
tinplate, can-making and canning, does not exhibit the same
intricate interplay of technological forces as was found in the
case of the preceding two industries. There is a lack of the
technological stimulus - respohise type relationship so in evidence
at the tinplate and can;making stage. The canning industry does
not appear to force the pace or set the tone of technological

developments on a manufacturing-to-manufacturing level as has been

found in other areas of the study, most notably the tinplate/can-
maker relationship. The reason why the canning industry has not
conformed to the role found in other 'user industries' elsewhere

in thelstudy lies in the historical development of the industry
catalogued in earlier chapters and, in particular, the dominant

role of Metal Box in that development. To secure its own can-making
business, it will be recalled, it was necessary for Metal Box to
take the lead and itself diffuse the art of canning technology, a
role which it still performs through its Customer Technical Services
with many canners today. This burden which Metal Box took upon it-
self created a situation where the UK can-making industry, in the
form of Metal Box, did not require the sort of customer input found
elsevhere. It is probably because Metal Box has been so well
grounded in all areas of canning technology that the usual supplier-
user interplay at the manufacturing level has not been a pre-

requisite of can-making innovations. One feels that Metal Box has
been able to follow a technological development through without
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recourse to customer knowledge and experience because they them-
selves are in many cases the accepted authority on can usage as
well as can-making. The case of the aluminium industry is thé

most striking éxample of the impact of a new technology om
established industries. Since 1960 aluminium has been making 2
sustained attack on the American can atvthe expense both of the

tin and the steel industry. The competitive challenge by

aluminium has been a primary, and in America perhaps the primary,
factor in determining the rate and, in particular, the nature of
technological developments in the tinplate and can-meking industry,
Whilst the goal of a light-weight steel can has existed since
Appert's times, it has been the threat of aluminium which has given
the search for 'thin tin' its overriding urgency since 1960. The
steel industry has been anxious to prove that tinplate is not
lacl;ingin areas in which it was originally considered that
aluminium enjoyed inherent advantages. In addition to reducing the
weight of the conventional can, the steel industry has demonstrated
that traditional can stock is compatible with the most demanding of
drawing technologies. It is interesting to note that the one area
where aluminium has.eclipsed tinplate is in the easy-open feature.,
Although steel easy-open ends have been made they do not arpear to
enjoy any widespread commercial use, One feels that the
explanation why aluminium has not been technologically countered in
this area by tinplate, as it has in every other can usage, is that
the aluminium end of itself does not pose any threat to the
existence of the tinplate can, as the aluminium two-piece appeared
to do. Whilst the tinplate makers would no doubt like to see

aluminium repulsed in this area also, the success of the bi-metallic

can of steel body and aluminium end removed the urgency which has



350

been such a feature of the struggle for dominance in drawn container

technology.

In the UK aluminium was not perceived as an immediate threat to tin-
plate because the price differential between the two metals was
considerably greater than in the US. This potential threat produced
the same quest for thinner steel and lighter tin coatings in the tin-
plate industry to try to ensure that technological advances by the
alurinium manufacturers did not erode this differential. The actual
competitive struggle to establish aluminium as can stock is only a
recent feature of the UK situation. With no home-based aluminium
interest to contend with Metal Box was under no pressure to pianeer
aluminium can stock. Cmsequently there is a consistent pattern in
the UK of delayed adopticn concerming aluminium. The development
work for the aluminium can and ring-pull end was undertaken in
North America. Metal Box did not adopt the aluminium easy-open end
until the evoluticnary phase of the development cycle had been
completed and t};e now familiar integral rivet type perfected. A
similar 'wait and see' strategy was adopted with the two-piece can.
It is interesting to note that the canditions which gave rise to

the aluminium can were absent from the UK. Although the aluminium
can has been adopfed it is difficult to perceive of it ever having

emerged from the UK.

One of the most interesting questions now facing the domestic can
industry is whether to use tinplate or aluminjum as can stock. The
respective interests are both able to cite technical and product
considerations, but nowadays their importance is probably exaggerated.
The drawn container technology is now at the point where one can say

that the future ability of aluminium to replace tinplate in the can
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market will depend almost exclusively an the price and

availability of both metals.

The glass industry contrasts markedly with the aluminium industry
in that the former has been forced onto the defensive by tinplate.
It has been seen that the UK glass container industry has differed
from the can industry for most of the post-war period as regards
industrial structure; the experience of each tends to stragly
suggest that competitim between the major glass manufacturers and
the, low profit margins obtained have restricted their willingness
or ability to devote their resocurces to a strategy' of innovation,
as in the case of Metal Box. The glass cantainer industry
influences the patterm of innovation in caﬁ-makMg by creating
cost-consciousness and also by offering product competition, though
in Yoth instances the initiative has rested with the can industry
for most of the post-war period. While it is a natural competitive
resp@se for the g'lass industry to try to imitate the success of
the ring-pull can end, the crucial technological requirement from a
competitive perspective is the development of a very lightweight
but 'unbreakable' bottle. A decisive factor in the ascendancy of
canning over bottling has been the all-round technical superiroity
of the former in the UK. Consumer evidence an container preferences
is unreliable and uncanvincing. Unless consumer preferences are
voiced more loudly in the market place the food and drinks
manufacturers will cantinue to decide whéther we eat and drink from
glass or metal containers. So long as this is the case the

superiority of canning technology is likely to be decisive.

While glass ahd, in particular, aluminium are examples ofreal

competitive pressures which lie outside the parameters of the can-
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mak;ng industry, they are not what we understand, in the
sChumpetefian sense, of 'new men' and new firms arising out of new
technologies. When Schumpeter argued that the real threat came
from completely 'new combinations' he probably did not have in
mind inmovations from within traditiomnal industries, but new
products and processes which threaten the very existence of whole
industries and do not strike mly at thevmargins, as in the case

of competition in the traditiomally accepted sense.

No new technology has actually materialized to threaten the
existence of the can, but the metal container industry has always
been aware of the possibility, some would say overly canscious of
it. It has been mentioned earlier that tinplate has been written
off as a packaging material with monotanous regularity; the inter-
national packaging companies have protected themselves against the
threat of new packaging technologies by diversifying into the new
areaé. This to some extent has undermined the Schumpeterian

cancept of the 'new thing' as the most potenf form of competition,
but it has not invalidated it. Within the international,
diversified packaging company each section, such as the Open Top
Group in the case of Metal Box, stands or falls by the success of
its owm particular product, irrespegtive of the investment

portfolio of the Company as a whole. For this reason the 'new thing',
or the threat of it, exerts the same commercial pressures in the
market place even though it is not accompanied by the emergence of
new firms in the traditionzal idea of capitalistic evolutian. It has
been plastic which has been the subject of the greatest speculation
in packaging during the post-war period, not least from within Metal

Box, and although the regular predictions that plastics will take
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over have never cone to pass, V%he predictions themselves are
evidence enough that the threat of plastics, and the other new
packaging materialls mentioned, has to some extent served the
tcompetitive' function of which Schumpeter wrote. The new
technology has had precisely the effect that Schumpeter predicted
in other areas of the innovation system. The tin producers and
the tinplate makers are not in a position to protect themselves
from a new material by diversification. For this reasan the
threat of TFS and aluminium, for example, exerts on the tin and
ste’el producers - despite their monopolistic situatim - a
pressure to perform to the highest technical and commercial

. standards which we associate with the traditional idea of competition,

The success of the open-top can has been enhanced by complementary
developments in secondary packaging. Secondary packaging is, of
course, a distinct area and its development has not been dependent
on thé progress of the can. The can makers and users have, however,
adopted secondary packaging wherever it has been advantageous to do
so. Somewhat fortuitously a number of tinplate and can-making
innovatiams such as thinner tinplate and necked-in cans have .
enhanced the compatibility of the can with some forms of secondary

' packaging.,

6. Conclusian
It is clear from this chapter that the rate and direction of technical .
change within can-making is to a considerable extent determined by
forces outside of the can makers' cantrol. Thése are primarily
competitive pressures at the technological level, initially, to which
the can-maker must offer a technological respase; while competition

in the traditional neo-classical sense rarely has a cataclysmic
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effect on established industry, new technclogies do have this
potential. The knowledge that one's very existence is at stake
from new alternatives and not just the margin; which is prey to
every transient commercial breeze, is why technical advance is

the lynchpin in the industrial strategy of established industries.
It is an awareness of the possible repercussions of an alternative
technology which fuels technical change in traditional technologies,

in an attempt to pre-empt any such breakthrough,
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1e Introduction

This study has attempted to gain a deeper understanding of the
nature and role of technological change by examining it within an
industrial framework. The factors which give rise to innovation
and the way in which these changes impact on the ecanomy have been
viewed at the manufacturing level from an inter-industry
perspective. In examining the competitive aspects of the
innovation system the role of the market as the mechanism through
which competitive pressures operate has been largely by-passed.

One has to be aware, in examining innovation within an industrial
conteit, of the role of external pressures in shaping the rate and
direction of innovative activity. The purpose «f this chapter is
not to extend the analytica;l framework to include these 'exogenous'
factors, but to briefly introduce them in the way of qualification.
Without such.qualificaticn there is the very real danger of
asserting cause and effect relatianships between technical change
and market performance which seriously misinterpret the role of

'technological push'.

In this section it is sought to illustrate the role of market forces
in the progress of canned food, not by a thorough examination of the
growth and changé in canned food consumption¥*, but by a general look
at the post-war trends and, secandly, by highlighting a number of
specific areas where both technological and market forces may be

seen to combine in determining the commercial success of a particular

canned product,

* For those interested, official Government Statistics may be used to
chart the progress of virtually each and every canned product from

almost every conceivable angle.
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2. Socio-Economic Factors

The increased demand for canned food is part of a trend to pre-
packaged and convenience foods in general throughout the post-war
era, Covenience foods are defined by the National Food Survey
Committee "as those processed foods for which the degree of
preparation has been carried out to an advanced state by the
manufacturers and which mzy be used as labour-saving alternatives
to less highly processed products". A number of socio-ecanomic

factors have combined to produce the growth in convenience foods.

The Second World War accelerated the already growing acceptance
of prepared foods by increasing the penetration of this form of
food across a broader strata of society. In some instances this
exposure retarded consumer acceptability, as in the case of dried
eggs, but the concept of prepared food in general benefited

greatly.,

There is a mild social stigma attached to convenience foods, in
particular an implication that their use for anything but snacks
sugrests an inadequacy in traditional domestic skills. Similarly,
convenience food, and canned food in particular, is associated ;ith
inferior and less nutritious produce. Heavy and effective
promotion of convenience foods in the media have succeeded in over-
coming, to a large degree, these prejudices against canned food; of
importance also, and it is impossible to quantify the cantributiam
of each, has been the technological advances in cans, particularly

lacquers, which have virtually eliminated some of the harmless but

unsightly problems with certain canned produce.

Increasing post-war affluence has reduced the dependence an staple

foodstuffs and increased the variety of foods consumed. Again, how-
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ever, technical progress in food processing and manufacture has
reduced the real cost of canned food. The increase in the number
of working wives, due partly to earlier mérriages, has helped to
make convenience foods a necessity in many households as the time
that is available to spend in the kitchen is greatly reduced. The
incr;asing emphasis an leisure has also reduced the inclinatian of
people to prepare elaborate qeals; television watching in the home
has also favoured the growth in quickly preparable meals and snacks
in particular. The trend to compact high-rise flats in the 1950s

and 1960s created domestic conditions suitable for convenience foods.

In addition to domestic circumstances, the changing pattern of whole-
sale distribution and retail selling have favoured the growth of
prepared foods. The increasing cost of labour generally means that
distributors can afford less and less handling, particularly at the
point of sale. Goods must be packed for sale by mass production
mefhods wherever possible. This packaging makes self service at the
wholesale stage through 'Cash and Carry' possible for most goods.

The enormous growth of 'multiples' since the war and thé domination
of the grocery trade by the 'big five' would have been impossible
ﬁmwtgmminmwwmmtmtmamnwmhmnymmMmm&
The growth in ccnéentrated, high choice retailing which allows
ecanomies in purchasing and management was itself dependent an socio-

ecanomic changes, primarily car ownership.

3. The Market for Canned Goods

i. Human Foods
After consistent post-war growth in nearly all areas, demand for

many canned foods is now static or actually declining.
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b.
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d.
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Fruit and Vegetables:.fhe major canned products are beans in

tomato sauce and processed peas, followed by garden peas. The

rest of the processed vegetables sector is made up of an

increasingly wide range of produce. To combat the levelling

off of demand in some traditional camned produce, manufacturers
have introduced new packs such as French beans, butter beans and
various pasta products. The introduction of new potatoes has
revived a failing canned product and certain small volume
products, such as mushrooms, have shown high growth in the 1970s,
The majority of camned fruit is imported fc the UK from South
Africa and Australia, with relatively smzall amounts of home-
grown fruits such as strawberries éccounting for UK output.
Milk: the market for traditional condensed and evaporated milk
is a relatively static area. The success of certain other milk-
based products, particularly puddings, has somewhat compensated.
Rice pudding must be the product most suited to camning; it
takes anly a few minutes to prepare compared to the hours of
preparation required for home-made rice pudding. The food
manufacturers have introduced aseptic canning for milk-based
products in order to gain a significant marketing advantage;
this does not appear to have materialised.

Soup: soup is another instance of rapid early growth thanks to
large scale advertising by the major companies. This growth
hzs now levelled off partly due to the introductim of
dehydrated packet soups.

Meat: canned meat has not traditionally offered ﬁ large outlet
for the domestic industry, and is not considered to be a
poteritial growth area. The food processors have turned tc

'ready meals' to revitalise this area; these include traditioanal
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English meale such as 'grills' but also exotic dishes such as
curries, bolognaise and Chinese foods. Vesta are the market
leaders in this field with a variety of dehydrated foods.
Harveys (Cadbury/Schweppes) attempted to incease their share

of this market with the innovatim of the divided can "Duo Can"
in 1968, particularly suitable for curries and spaghetti
bolognese. The major barrier to establishing these products

as large can ﬁ;ers is the conservative eating habits of the
British, though the food companies have had considerable success
in this area in the last ten years. |

e. Fish: fish makes up only a very small part of the UK canned food
output, demand is mainly seasonal.

f. Baby Food: the baby food market is a very interesting area in
the context of this chapter because its development has been
surrounded by a variety of socio-economic and market forces in
addition to the technological input of Metal Box, discussed

earlier.

A major influence on the baby market in general is the birth rate.
The 'baby boom' of post-war years reached a peak in 1964 with .
876,000 babies born in England and Wales; by 1976 there were only
583,502 or 11.9 births per thousand, this was well below the

previous lowest level of 14.4 per thousand in 1933.

The canned baby food market comprises strained and junior foods.
Heinz introduced imported strained foods in 1937, but UK production
did not start until 1947. The market grew quickly to 7,500 tons by
1953 with Heinz accounting for over 90% of sales; other firms in

the field ' a smzller scale were Trufoods (with glass jars), Brands

and Robinsons. Heinz introduced Junior foods in early 1958.
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Baby feeding habits are an emotive area; to maximize the market
potential it was necessary for Heinz, by subtle promotimn, to
influence pediatric theory and traditionzl domestic ideas an dbady

care.

Heinz apparently believe that the key to success in the baby food
market is variety on the premise, no doudt, that mothers equate
this with a balanced diet. The 1947 range originzlly consisted

of six varieties; when Heinz introduced three types of junior food
ten years later the strained range had increased to twenty-one.

By 1964 Heinz offered sixty-one varieties; by 1977 this had

increased to 102.

Nestle, Libby's, Bétchelors and Scotts all attempted at various
times to gain a foothold in the strained baby food sector anly to
subsequently withdraw. Trufoods remained into the early sixties
as Heinz' cniy real competitor, offering a range of thirty-five
varieties packed in jars but at a significantly higher price.
Robinsms persevered with their lever 1id cans, and Cow and Cate
entered the market in tins. In 1962, obviously having gained‘
advanced warning of the impending entry of the Gerber Corporation
to the UK baby food market using glass jars, Heinz introduced a
range of twenty-four strained and Junior foods in glass jars.
Heinz' commercial thinking at this time was fhat it was inevitable

that their 95% share of a market worth £7% m. p.a. would attract
the entry of a rival large firm. They also reasoned that a
determined challenge from Gerber, who at the time accounted for 55%
of the US baby food market, could canceivably halve Heinz market
share if each Company were to offer an aiternative.container. Heinz

believed it made more commercial sense to accept the inevitability
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of effective competition but to try and cantain it by also
offering baby food in Jjars rather than be drawm into price
competition with Gerber. Within two years Gerber held 13% of the
market, though Heinz retaliated vigorously with a resulting drop

in Gerber's share to around 9%.
TABLE I*

Canned Babvy Food Market %

1962 1966 | 1975
Heinz 95 Heinz 83 Heinz 75
Others 5 Gerber 13 Gerber 18
Others 4 Cow &.
Gate
— — (Unigate) _7
100 100 100

* Source: Hetail Business

With the deqline in the birth rate from the second half of the 1960s
Heinz sought to counteract a decline in sales by extending the age
range of babies using canned food and, secandly, by the Company's
policy of increaéed varieties. As a result, the market continued to
grown from £15.7 m. in 1966 to £28.3 m. in 1974, though by 1974 the
market was declining slightly in volume terms - partly because of the
then current medical fashion of advising mothers to keep their babies

on milk for a langer period.

Whilst Gerber have remained wedded exclusively to glass, Heinz
cntinue to favour cans, their filling lines for Jars are, in fact,

worked substantially below capacity. Some of the disadvantages
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claimed for jars are that exposurelto light causes the vitamin
content to diminish, jars are breakable, fragments of glass can
get into the jar on the production line (to offset this
menufacturers have to ensure that the jars undergo a technically
advanced process which ensures that no foreign body or piece of
glass is in the jar). To overcome criticisms that it was
difficult to lever off the 1id on glass Jars, Gerber introduced
‘the twist-off cap. The perceived disadvantages of the can are
essentially emotive and suggest anachranistic_prejudices against
the metal food container die hardest in the area Qf the baby food.
Evidence has shown that 607 of mothers have a strong preferenée
for gless; reasons offered are safety, cleanliness and aesthetic
appeal. In addition a jar of baby food does not have to be
consumed in ane go, but can be stored opened in the 'fridge' for

up to two days.

A critical area in the success of baby food is in the retail outlet.
In the early 1950s more tﬁan two-thirds of strained and junior

baby food was sold through chemists; by the mid 1960s the situation
had completely reversed with sales through grocers amounting to <70%
and those through chemists only 30%. This trend was again tumed
round due primarily to the efforts of Boots, the most successful

retailer in the baby products market.

TABLE II%

Sales of Strained ard Junior Baby Foods 1977

Z
Boots 32
Other Chemists 15
Grocery Outlets 53

* Source: Retail Business
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The grocery trade, faced by a falling birth rate, has fended to
devote less and less space to baby products, principally resulting
in less variety in baby foods. This has been counter-productive
because of the pre-occupation of mothers with a balanced diet for
the infant. Secondly, young mothers are very time conscious, not
least due to the constraints placed upon them by the child. They
are therefore increasingly opting to buy all their baby's require-
ments at ane time in the same retail outlet; Boots identified,
responded to, and capitalised on this need. 4 second problem with
grocers has been that, despite the good mark-up on baby foods,
retailers consider it to be a labour-intensive commodity. To over-
come these merchandising problems both Heinz and Gerber have a
colour-coding system. Heinz' varieties are labelled blue (for
strained) and red (for junior). The labelling also ties in with
the two-tier price structure - white is used for cheaper varieties
and yellow for the more exvensive. Thus individual cans do not have
to be marked. The colour key used by Gerber distinguishes between
strained and junior varieties and‘separates the Gerber range into

three meal-time segments: dinners, tea-time savouries and desserts.

-

The growth of the baby food market is a testament to the ability of

a Company to infiuence social thinking by subtle, some would say
subliminal,vadvertising. The recent sharp decline in the baby food
market is evidence of an inability to continue to offset the effects
of a falling birth rate. Tne canned baby food market appears to be a
case of successful market growth for many years without a single
innovation of the type discussed in earlier chapters to promote that
growth. It must be remembered, however, that in the fbrty years since

the introduction of canned baby food in 1937 the price of the final
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prbduct increased to aly about three times that of pre-war days.
This is probably the lowest rate of price increase of any house-
hold food item. Innovations in tinplate and can-making and food

processing are partly resposible,

In the future the increased use of the innovation of the domestic
food mixer will contribute to what will probably be a cantinuing
decline in the prepared baby food market. The two-piece baby food
can, when Metal Box finally overcome their considerable develop-
ment prodlems, may affect the respective market shares of Heinz
and Gerber but is unlikely to have the marketing appeal necessary

to bolster a flagging market.

ii. Pet Food

Pet food, first introduced in the inter-war years, has risen from
a small base in the early 1950s to become the biggest single type
of camed product. Pedigree Petfoods, who reintroduced canned pet
food to the UK after fhe war, is the biggest single user of cans.
In 1954, the first year in which figures were recorded separately,
output of canned pet food was 56,000 tons, by 1976 this figure hg?
risen to 603,000 tons. Pet ownership in the UK is about 5% millien

&«

dogs and 5 million cats.

The altemmative to prepared dog and cat food is fresh food, scraps
or milk, Whilst consumption of prepared pet foods has been rising

dramatically, consumption of the altermatives has hardly changed.
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TABLE JII*

Consumption of Pet Foods ('000 tons)

1960 S 1913 Z Incr.
Prepared 227 631 177
Fresh 153 156 2
Scraps & Milk 533 - 568 7

* Source: Retail Business

The reasons for the preference for prepared pet food is that prices
have increased much less markedly than those of fresh, and that the
increase in use of convenience foods in general has reduced the
availability of scraps, i.e. canned pet foods success is to some
extent a spin-off of prepared human foods. From a marketing
perspective, two important factors have been T.V. advertising, which
is ideally suited to pet food, and the introduction of varieties,
which now account for more than 30% of 211 canned dog food sales.
Pet owners, like mothers, appear to equate diversity of flavours
with a balanced diet. The growth of multiples has also suited the
retailing of pet food; 85% of pet foods are sold in grocers sgainst
7% in pet gshops. Over half the sales through grocers is accounted
for 5y miltiples, principally Tesco, Cavenham, Sainsbury and

Internatioal Stores.

The only hiccup in the growth of camned pet food was the imposition
of a 20% purchase tax in 1969. The prepared cat food market remains
substantially canned, whilst dry and semi-moist altermatives packed
'in paper bags and boxes have had some limited success in the dog food
sector since their introduction in the 1970s. These products are

likely to pose an increasing challenge in the future because they
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contain a higher proportion of cheaper, plant-based proteins and
also because the trend in packaging and processing costs is likely
to disadvantage cans and canning against the dry and semi-moist
altematives. However, as long as the pet food canners cantinue
to offer a nutritious and competitively priced product, there is
every prospect that their growth will continue to be amongst the

highest of any canned food.

111, Beer

A small Welsh enterprise, Felinfoel, reserved itself a place in
brewing history when it became the first Company to introduce
canned beer to the UK in 1936. Production ceased during the war
and the wax-lined, cone-top beer can did not make a reappearance
until 1952. In 1954 the caone~top ¢an was replaced by the now
familjar 'flat-top' but the serious introduction of domestically
canned beer to the UK market did not start until 1956 when the

beer can was adopted by somz of the leading UK brewers.

The perceived success of the beer can in the early years depends
to some extent on how the figures are interpreted; beer can sales,
including imports, rose from 42 millia in 1956 to 147 million i;
1960; whilst this represents a large increaée, it is from a very
small base. During this period total beer sales were rising
significantly and canned sales as a percentage of total sales
remained between 1-2%. In terms of the foreéasts of canned beer

sales made in 1956 this performance was very disappointing.

There were a number of reasons why early beer can sales falled to
match expectation. The post-war trend in beer consumption up until

1958 had seen a swing towards bottled beer. The brewers had
predicted this trend and expected it to continue as affluence
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increased. However, in the late 1950s the British driﬁker
confirmed his traditional price consciousness by a revived
preference for draught. Canned beer was at the time about thrée
old pence dearer than bottled, a premium which the beer drinker
was reluctant to pay. A second reason why canned beer did not
'take off' from the ocutset is that promotion was aimed at the
upper income groups of the middle aged, ane of the most

conservative segments of society.

From early experience it became clear that there were two
distinct beer markets - the public house and the take-~home trade.
It was also increasingly clear that the can could not compete in
the public house against the bottle because the return and reuse

of the glass container was virtually 100%, making the throw-away
can hopelessly uncompetitive. It was therefore evident that the
guccess of the can depended on its ability to create new demand

in the take-hoge trade and, secondly, to displace the bottle as

far as possible in the same market.

A key factor in the success of the beer can was its rate of
adoption, or diffusién, amongst the breweries. The mass product;on
of cans for beer could not even be cmsidered until post-war
restrictions on the use of tinplate were lifted, which came about
in 1952, By this time many brewers had invested large sums of
money in bottling equipment. There was a natural reluctance to
write-off this investment unless there was strong evidence from the

market of a preference for ‘the can over the bottle; this was not

the case in the early years of canned beer. Further, each can sold
represented up to two pence less profit to the brewer than a bottle

s0 there needed to be good reasons for the brewers to co-operate in
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the advance of canned sales if it meant the loss of bottle sales.
The canning of beer spread quite widely in the early years but,
with it accounting for such a small precentage of total sales,

production at each individual brewery must have been somewhat

nominal,
TABLE IV+*
Diffusion of Beer Camming 1956-60

Year No. of Brewers Tvypes of Canned Beer
1956 14 32

1957 19 32

1958 ’ .36 100

1960 43 ‘ 120

* Source: Retail Business

In the 1960s the beer can continued its steady but uﬁspectacular
growth. It has been since the widespread adoptiom of the super
ring-pull end between 1967 and 1970 that the beer can (almng with

soft drinks) has become the major growth area in carming. ‘
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TABLE V#*

Trends in UK Beer Consumption 1960-1972

(m barrels)

9. by Packzpe
Vol. Index % Lager _Draught  Bottled  Canned
1960 27.5 100 2 64 34 2
1961  28.6 104 3 64 33 3
1962  28.3 103 3 66 31 3
1963 29.5 107 2 67 3 2
1964 29.9 109 2 68 30 2
1965  30.4 111 3 68 30 2
1966  31.3 114 3 69 29 2
1967 31.5 115 3 70 28 2
1968  32.2 117 4 71 26 3
1969 . 33.5 122 4 71 26 3
1970 34.9 127 5 73 . 23 4
1971 36.1 131 8 73 22 5
1972 36.6 133 9 T3 21 6

* Source: Retail Business

This trend is more clearly illustrated if sales of draught beer are

excluded,
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TABLE VI#*

UK Market for Packaged Beer (Million Gallons)

Bottled  Canned % Canned
1964 332.6 19.2 5
1965 329.3 22.5 6
1966 324.1 23.9 7
1967 314.7 27.6 8
1968 293.2 34,8 1
1969 2753 43.3 14

* Source:s Retail Business

The impact of the easy-open end is further illustrated if we take
the case of the 10oz can, which was the growth area in beer cans

at the time,

TABLE VII#

Annual Percentasre Increase of 100z Beer Can Sales

Year 2

1964 8 .
1965 _ 55 - introduction of tab pull opener
1966 14

1967 45 - introduction of super ring-pull
1968 45 |

1969 28

1970 30

* Source: Retail Business
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From the analytical perspective of this chapter, the centfal
question is to what extent socio-ecanamic and market forces may be
identified as alternative eXplanatiqns for the rise of the beer can

since the innovation of the ring'-pull end.

Most of the socio-economic factors mentioned earlier such as
increased leisure time and home entertainment (T.V. watching) may
be discounted because they are a general post-war influence. Thise
is largely so with the ownership of 'fridges, which has been cited
as a contributory factor in favour of the can. The trend to lager
cansumption, particularly amongst the less conservative younger
drinker, has favoured the easy-to-cool can. The relaxing of UK
licensing laws in 1961 may seem somewhat dated to be significant,
but it is the case that the new law was applied spar;ngly for many
years. It ie irrefutable that the increased sales of beers by
licensed supermarkets have contributed to tﬁe growth of packaged
beerlsince the mid 1960s. The total number of supermerkets grew
from 3,500 to 4,000 whilst those with off licenses increased’from
295 to 650. A further complication is the introductia in 1967 of
the breathalyser law which, if it stimulated drinking at all, will

have done s¢ in the take-home sector,

In addition to the socio-economic variables there are the more
market-orientated pressures; these seem to offer the credible
alternatives to the stimulus of the easy-open end. In earlier
chapters when considering the interaction of technological
relationships at the manufacturing level the role of complementary
and competitive forces was discussed; these are further factors to

be taken into consideration at the market level,
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As regards complementary developments the complication of note is
the innovation of multi-packing. These have been introduced in

two main alternatives, the Hi-Cane plastic shrink-wrapped hoops
which secure a number, usually four, of cans together and, secondly,
the paper-board containers such as "Cluster-Pak" and "Jak-et-Pak"
which are used for bottles as well as céns. Multi-packing is an
inducement to buy in bulk; for this reason it suifs supermarket
merchandising. It has decorative and display adv;ntages in the

case of paper board, is cmvenient for carrying and, inevitably,

leads to a higher turnover of canned drink,

Watney Mann introduced the "Jak-et-Pak" in 1966 but is is impossidle

to isolate its effects from other factors.

TABLE VIII#*

Index of Sales of Canned Beers by Watney Mann

1965/66 100

1966/67 130 - "Jak-et-Pak", plus price cut

1967/68 189 - Introduction of ring pull

1968/69 340 .
1969/70 406

* Source: Retzil Business

A price reduction can never be discounted, so the only guide is to
rely on the opinion of Watney Mann who believe the impetus to sales

in the above years was due significantly to the multi-pack.

The success of the can in displacing the bottle in the take-home

beer market brought a competitive respanse from the glass container

manufacturers in the form of lightweight, ame-trip bottles, new



317

closures and, somewhat later, new bottle designs. Such
repercussions are different from the other forces discussed in the
chapter in that they counteract rather than complement can-making
innovations., Herein coneideratian is restricted to the ane-trip
bottle. This offers similar mechandising and casumer convenience
as the can, but was dependent upon the development of lightweight
bottles to make it ecanomic. In challenging the convenience aspects
of the can the one-trip bottle sacrifices'the traditianal advantage
of glass as returnable and re-usable. Again, socio-ecanomic factors
such as high-rise flats had been reducing the *'trippage' of returm-
able bottles throughout the post-war era (particularly noticeable
with milk bottles). Further, pecple were increasingly feeling that
it was not worth the trouble or embarrassment, in many cases, of
reclaiming the deposit. The first one-trip beer bottle was
introduced by Whitbread in 1961 but was withdrawn without success
two years later. When re-introduced in 1966 the ane-trip bottle

met with some success and by 1971 it accounted for 2.1% of packaged
beer sales. It is a matter for speculation whether this success

was at the expense of the can or the returnable bottle; what is sure,
however, is that it failed to check the growth in beer can sales in
the 1970s. By 1978 the take-home market zccounted for 9.5% of all
beer sales with cans dominant; 'one-trips' accounted for 107 of

sales,

4. Conclusion

This chapter, in stepping outside the central focus of the study at
the industrial level, has identified a variety of socio-ecanomic and
market forcgs which have all influenced the development of canned

food. This chapter has demonstrated that in studying the impact of
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} an innovation on the growth of an industry it is not possible to
| isolate the effects of the innovation from those of other casual
phenomena. The question therefore arises of whether the

innovations in tinplate, can-making'and carning were indeed

erucial in the post-war development of canned foods, or were they

merely a necessary response 1o the pull of demand? The analysis
seems to argue that the innovatioms xgzg crucial because most of
the socio-economic forces uncovered favoured cancenience foods in
general and not canned foods in particular, It was the
competitive role of technical chanée in deciding to which form of
packaging would go the spoils that one must attribute its vital
function. It must be remembered that some of the socio-ecanomic
changes, such as 'fridges, favoured convenience foods other than
camned. Clearly, market forces and technizal change both had their
frole to play and it will never be possidble to quantify the
j contribution of each because, as we have observed, it is not possible
to disentangle the effects of each. Measurability is not, however,

. always important or even necessary; the evidence still allows one to

present a case for the dominant role of technical change. In the
effect of the ring-pull for example, one could cite 1nternationai
comparisons to show its global impact. Similarly, one can to some
extent discount many of the market camplicatioms in assessing the
value of the ring-pull end by reference to the soft drinks market

where it was also accompanied by dramatic sales results.

Perhaps the main value of the chapter, however, has been that it ‘
has illustrated the difficulties that face the researcher in
general, if he tries to establish cause and effect relationships in

any conclusive sense, The lesson from this study would seem to be
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that before such relationships can be safely identified ame must
be sure that all the relevant phenomena have been caonsidered in
the study of most things of importance. It is probably the case
that the analytical frameworks required would be so panoramic as

to be unmanageable.
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SUIIARY AND CONCLUSICNS
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1. The Theoretical Perspective

This study has attempted to contribute to the burgeoning literature
on a 'theory of innovation' by probing the nature and role of
technical change from an inter-industry perspective. Understanding
of the character of innovatia, the factors which give’riee to it,
and the consequences or effects of innovative behaviour, is at
present still very much superficial and impressionistic. The level
of understanding of technical chahge reflects the way in which
ecanomists have treated the subject; despite a general recognition
of the importancé of technical change to economic progress,
economists have tended to either treat the subject an a piecemeal
basis - often subsumed within a number of different theories - or,
more recently, casidered it as an 'exogenous' or 'residual’
factor. The way in which innovation has been dealt with in post-
war Growth Theory, in particular, has been increacingly criticised.
It has been argued that the lack of any distinct theory Pf
technological change restricts the development of our understanding
of the process of industrial development., Critics of growth
ecanomics have argued that a theory of technological change can only
be developed from case studies of the history of inventions and

innovations in different industries.

In the past two decades such studies have been forthcoming and they
have been the foundation of, and contributed immensely to, the
development of a theory of innovation. Whilst the case study
methodology has been invaluable in providing an empirical base for
the forrulation of abstract hypotheses, it is important to recognize

that the methodology which they have employed and the types of

innovations which have been chosen for study may bias the perception
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of the nature of technical change.

Case study material has tended to focus on the salient innovations
(such as the float glass process) and, particularly so with US studies,
concenfrated on vhat might be termed 'glamorous' or high technology
type industries such as scientific instruments and aerospace. Other
studies which have been undertaken in more traditional industries

have tended to focus on inrovations with an obvious or drametic
product dimension such as the case of Porvair in the footwear

industry. Studies of process changes in traditional industries

have similarly been biased towvard fhe revolutionary development,

such as in the case of tufted carpets.

This understandable, and perhaps inevitable, bias in the selection
of innovations to be studied, and the typical Ease study arproach
vhich focuses on an innovation irn isolation, has encouraged the
perception of techrical change as a dramatic and disruptive force

in industrial development. This study hés argued that such
innovations are the exception rather than the fule and that tech-
nical change is predominantly a process, a stream of minor and
incremental changes, with only occasional radical upheavals. Given '’
this hypotheses, it.is argued that the case study 'srapshot' errroach
is inadequate; to understand technical change one must examine the
process over time for an industry by detailed enquiry. It is impor-
tant, however, that within the indusiry avproach the investigation
is not restricted by conventional industrial classifications. It ic
necessary to recognize that change in one area affects another, and
may produce a comnetitive or complementary response; for this reaszon

an inter-industry or systems perspective is required.
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It is further believed that innovation per se, i.e.;the commercial
exploitation of something new, may not be particularly relevant
from the view of economic progress. It is a2 fact that the over-
whelming majority of 'new' products and processes are commercial
failures, hence the very high risk factor in enterprise business.
Innovation, it is argued, owes its real significance in the

extent to which it is adopted or imitated. It is important, there-
fore, for an understanding of the nature of technical change that
the inter-industry perspective should include the diffusion process.
Studies of innovation which restrict themselves to the innovating

firm only tell a small part of the story of an innovation,

To test these hypotheses this study has attempted, by detailed
historical enquiry, to trace the development of a traditional
industry - can-making - through the medium of the technical change
which has taken place therein. It has sought to relate this
innovation, in terms of the reasons which brought it about and the
effects which it generated, to developments in associated industries,
principally being the tinplate and canning industries but also the
competitive industries of altermative packaging. It has sought to
relate the role of innovation in can-making to that in
complementary aétivities and, finally, to qualify the part played
by technical chagge in industrial development by reference to wider

economic and socio-economic factors,

The essential methodology of the study has been to "follow the
innovatimns". To identify and examine technical change at the very
minor and incremental level of process developments a thorough
understanding and exposition of the technologies involved has been

necessary. The source of this information has been a month by month
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review of the technical and commercial publicatims of‘the;steel
processing, metal manufacturing, food processing and food
packaging industries covering a thirty year period. Such a réview
has also served to develop a historical perspective of the
development of an industry at the technological and manufacturing

level,

2. Technological Change As An Evolutionary Process

In testing the hypotheses that innovation is essentially an on-
going, evolutiomary process this study has been inconclusive.

Such a characteristic of technical change has undoubtedly been
found to be so in the case of the can-making industry. The
development of can-mzking from a craft through to a mechanized
and, finally, a largely automated industry has been so incremental
and continuous as to be almost imperceptible. The analysis has
demonstrated that the humble art of can-making has been a hot-bed
of iﬁnovation, albeit for the most part minor, since the birth of

the industry in 1810.

In the case of the tinplate industry, however, a stream of minor
changes did not appear to be a characteristic of technical éhange,
particularly since the development of hot-strip rolling in the
1930s. Technological change in the tinplate industry (and also
the steel industry) is typically associated with periodic, large
scale changes in the methods of production. These changes are
accompanied by large capital outlays an new equipment, the
installation of which tends to be disruptive by nature. The

development of the industry can be traced using the adoption of

major innovéticns as the reference point. In the days when steel

production was a growth industry these major technical changes
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were often accompanied by the opening of entirely new plants, or
major expansion to existing ones. The evidence of the tinplate
trade'is such that one cannot claim that all industries suppoft
the hypothesis that technical change is essentially an on-going
evolutionary process. In the case of tinplate the opposite is,

superficially at least, true.

Despite this, the detailed examination of the post-war develop-
ment of tinplate making suggested that the major innovations which
had been adopted were the manifestatian, or exploitation, of a
host of continual minor advances in the engineering industries;
progress in mechanical, electrical, chemical, electro-chemical,
and electronic engineering underlay the changes in tinplate
technology. Electrolytic tinplating is an example of a major
*innovation which drew heavily on all the branches of engineering
so as to overcome a pfoblem unique to the tinplate industry. It
is perhaps preciSely because some industrie; such as tinplate are
characterized by enormous items of plant that it is not
commercially viable to modify processes an an an-going basis. It
is, however, interesting to note that subsequent diffusion of each
innovation was characterized by increased performance as reflected
in physical measures of line speeds etc. This indicates the
improvement of processes on an on-going basis but which cannot be
realized until the.major capital outlay necessary for a new piece

of equipment is justifiable.

In summary, then, the study has not proved that technical change is
essentially evolutiomary, but it has demonstrated that minor,

incremental change is certainly a large element of the imnovatia

process and as such warrants serious academic consideratim.
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In at.tempting to analyse the contribution of minor innovation to
econamic welfare it is not realistic or possidle to attempt a
comparison of the effects of large scale change in the tinplate
industry against small scale change in the can-making sector.
However, the comparatively major and supposedly cost-saving
innovation of the two-piece can does ler_xd itself to comparison
with the benefits of the an-going development of the three piece.
The detailed physical measures, and also the operating data of
Metal Box, would seem to prove conclusively that the continuous,
minor, incremental innovation in conventional can-making technology
has made a consistently significant camntribution to ecanomic
progress, whereas the technical progress of the two-piece can has
made a dubious contributi&x - to date at least - and in some cases
a negative one, to human welfare in the only meaningful way in
which the can-maker can measure it, namely the price of the can,
Given the claims of the innovating firms, this is a most important
end illuminating finding; it would provide an interesting exercise
to examine the benefits of accumulated minor change against radical
change in a number of industries. This is perhaps a subject which

warrants further academic investigatim,

3. Innovation As A Complex And Diverse Phenomenon

The hypothesis that innovation is a camplex and diverse process
whose causes and consequences cut across traditional ideas of
industrial groupings was the basis of the inter-industry perspective
adopted. Technical change in can-making has been examined as part
of an innovation 'system' which included the supplying and using
industry, complementary and competitive activity, and also wider
economic and socio-ecanomic factors. At the technological level

the tinplate and can-making relatimship was very useful in under-
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standing the interactive role of the two industries in technical
change. Indeed, the course of technical progress in e industry
cannot be understood without an appreciatian of its effect on fhe
other. In a somewhat different context, the role of innovatio

in generating change across industrial boundaries was also seen

in the case of steel technology where a chain reaction or 'ripple
effect' was seen to go right through the steel-making industry to

the ore carriers, deep sea terminals, and sources of supply.

It was at the commercial level, though, that the value of the
inter-industry approach was most apparent. In the case of the
tinplate industry this manifested itself, primarily, as a
competitive struggle to defend its markets against the encroach-
ment of the aluminium industry. The continual trend to thinner
steel plate and to lighter tin coatings was an attempt to keep the
cost of the base material the same in proportion to the overall
cost of the can. Although the tinplate indgstry is in a mmopoly
situation, its whole technical and commercial strategy was aimed
at maintaining the competitiveness of its product. The role of
technical change in the tinplate industry and the pressures which
exist to remain competitive cannot be understood without an |
appreciation of fhe relatimship with can-making, and the optians

open to the can-maker to substitute steel or tin, or both.

In the case of the can-making industry _the inter-industry dimension
is important from both a competitive and a complementary view point.
In the historical analysis of the development of thg industry in

the nineteenth and first half of the twentieth centuries commercial

relationships were not apparent. In the post-war analysis however,

which was based mainly on primary sources, it was these commercial



390

faétors, and the way in which they were related to technical ,
change, which was paramount. The examination of can-mzking and
related activities had served to illustrate the interdependence
and 'action-reaction' nature of industrial innovatim at the
technolpgical and.manufacturing level. The examinatim at the
commercial level, focusing as it did particularly on the

changing industrial structure, served fo illustrate the inter-
active nature of technical change in terms of the stimli td
immovation and the effects which it generated; these effects

were primarily seen to be 'defensive'! techniczl change or, to

a lesser extent, supporting complementary developments. The
course of technical change in can-meking is determined by the
commercial relationships which underlie the industry. These
relatioships, or pressures to innovate, came primarily from out-
side what is traditiomally understood to be the source of
competition. The competitive relatimships which affect
commercial, and therefore technical, behaviour in the can-making
industry were seen to include the steel industry, aluminium
induetry, glasé container industry, plastics industry, tin
industry, and also the food processing industry. These pressures
exist irrespective of the structure of the can-making industry;
for this'reason, whilst it was demanstrated that industrial
structure has an influence an innovative performance, any
enalysis which seeks to explain innovative behaviour by reference
to the presence or absence of 'competition' must not restrict
the perspective to the popular or traditional notion of
competition as a function of the number of firms supplying a
particular product. Alternative suppliers are important to

innovative behaviour in that they are me of many sources of
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competitive or commercial pressure acting upon the firm which
ensure that it strives to improve the quality of its product and
to maintain constant cost proportians. Technological innovation
is one of the ways in which the firm attempts to improve the
competitiveness of its product by reducing the physical unit of
input per unit of output, and by making the finished article more

attractive to the customer.

The inter industry, or systems, perspective was also valuable in
attempting to assess the role of technical change in industrial
development. This analysis has posited the question of what was
the cantribution of a pérticular innovation to the development

of an industry and, secondly, what was the role of technical

change in general, in the longer term, in industrial development?
The examination has shown that, at any ane time, there are so

many factors to be cmsidered that it is extremely difficult to
estaﬁlish the contribution of a particular innovation to some
subsequent change. In the case of the ring-pull can adoption with
Watney-Mann, for example, which was followed by market growth, it
was not poesible to isclate the role of this change from that of
complementary developments and from other commercial changes. At
the general level, by including within the analytical framework
wider socio-economic factors, it was apparent that it was not
péssible to establish, in any definitive cause and effect way, the
role of technical change in the development of the can-making
industry. This finding was reinforced by the analysis of the '}ole
of the market' which introduced further complicating factors in the
development of canned food. It is possible to conceive of this

quandary as personified in a round-table discussion of the various
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functional departments of an innovating firm debating the reasons
for some recent commercial success; the marketing man might well
cite the role of his salesmen as being crucial, the productioh
men the role of his team in meeting output and delivery targets,
and the technical man, perhaps, the cost-reducing effect of some
innovation. In one corner might be the 'fly in the ointment',
possibly an Accountant, qualifying his}colleague's claims by
reference‘to fortuitous or external factors outside of the
Company's control which had a bearing on the success of the

product.

It would appear then, that the innovation system is coﬁplex and
diverse and that to understand the nature of technical change a
broad analytical framework is necessary., The difficulty in
citing cause znd effect relationships in any definitive way may
be applicadle to academic research in a more general cmtext,
perﬁaps the best that can be achieved is an identification of

'association' between cause and effect.

4, The Sigmificance Of Diffusion In The Immovation Process

This study hes attempted to show that innovation owes its

simificance to diffusion, that the rate and extent of diffusion
is determined by the attractiveness of an innovation and, secondly,
by the extent of the capital outlay required to adopt it and,
further, that the diffusion process will encourage defensive

innovation in the product or process being replaced.

To say that an innovation owes its significance to the extent to
which it is adopted may seem so self evident as to be considered a

truism. In terms of the long term development of industry or the
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wérkings of the business cycle it is however, fundamental. By
being the source of the increased supply of the innovatory
product, the reductimn in its real price and, in aggregate, thé
creation of the consumer bananza associated with that phase of
the business cycle where further investment opportunities are
temporarily exhausted, the diffusion process is the mechanism
by which innovative effort generates an impro?ement in human
welfare. However, it is not in this grandiose role that
diffusion is examined in this study; here the concern has been
primarily with minor, incremental innovation an an on-going
basis and not the major technical changes which are argued to
generate the business cycle. The extent to which an innovation
is Aiffused is important ih this context, too, precisely because
one is dealing with minor developments. Even though a small
process change, for example, may not in isolation contribute
dramatically to the cost of the final good, it may be cansidered
an important innovation, within the context of the industry, if

it is widely diffused.

The simplest measure of diffusion is the number of firms within .
an industry who adopt an inmnovation; this is of limited use in
the cantext of the tinplate and can-making industries because of
their monopolistic and oligopolistic structure;. A more
applicable measure is the percentage of output accounted for by
an inmnovatory product or process. However, when one is dealing
with minor changes this information is not usually available
simply because it is not recorded within the industry.' In the
case of a major innovation, such as electrolytic tinning, it was

possible to manitor, year by year, the percentage of electrolytic
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tinplate to total production. However, it remains the case that
many, if not the majority, of the minor changes to the method of
can manufacture have achieved total diffusion throughout the
industry; this is particularly evidént when taking the long term
pefspective and comparing the heavy, unwieldy, "open with a

hammer and chisel" can of the nineteenth century with the super-
light, easy-to-open can of today. Even comparing the cone-topped,
wax-lined, paper lebelled, three-piece, chimed, beer can of

thirty years ago with the flat-top, lacquered, lithographed, two-
piece, necked-in can of today reveals the same universal diffusim.
Alternatively, there have been many minor innovatims introduced
with a view to providing particular properties for specific end-
use; this accounts for the co-existence of a wide selection of
tinplate and can-types. These innovationary products, such as
double-reduced or differential tinplate, were never intended to
rep;ace all other tinplate finishes, and for this reason 1t is
unrealisfic to méasure their success in terms of their production
as a percentage of total output.

The hypothesis that diffusion will encourage defensive innovations
in the product or process being displaced and thus serve to ‘
prolang, perhaps indefinitely, the latter's iife was found to be
the case in a number of instances. The clearest example was that
of hot-dipped tinplate which managed to "hold-out" against electroQ
lytic tinplate for over thirty years by virtue of process
innovations of its om. Various tin-less steels, and TFS in
particular, are a classic illustration of the respomse from the
traditional product being stronger than the challenge of the new; )
tinplate hés, in commercial terms, "seen-off" a variety of

alternative materials which when introduced appeared to have
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decisive advantages. A variation on this theme is the competitive
struggle of the three-piece can against the two-piece. The three-
piece has remained competitive by unashamedly imitating many of
the features of the two-piece such as all-round lithography. The
three-piece has also benefited from the technical advances,
particularly in the quality and composition of the steel plate,
which were developed with a view to their application to two-

plece technology only.

The hypothéses that the rate of diffusion would be determined by
the attractiveness of the innovation to potentizl imitators and,
secondly, by the extent of the capital outlay required to adopt
it was, again, open to limited verification by the mmopolistic
and oligopolistic nature of the principal industries. However,
in the case of the tinplate industry it has already been seen
that, because of the large capital outlays required, it was
necéssary to accurulate, in abeyance as it were, potential
innovations until new plant and equipment was justified. In the
case of the can-making industry it has been argued that Metal
Box perceived the large capital outlays necessary for two-plece
technology as a barrier to entry to the industry and that, indeed,
in the case of Réads Ltd. and their Northfield Project, the large
capital outlay involved dissuaded the Company from taking the
risk of investing in two-piece technology. The two-piece can is
the oanly innovation on which it is possible to draw conclusions
as to the 'attractiveness' of a new product or process as
perceived by a potential imitator. In this instance it has been
argued that, while the new technology was attractive in itself in
that it removed the art and mystique from can-making, the anly

relevant consideration was the commercial one, i.e. is it a source
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of profit?
5e Physical Measures As An Indicator Of The Imract Of
Innovation

This study hes postulated that the bec’ measure of the effect of
an innovation is the physical changes which it is Intended to
bring about., Consequently, the study hazs attempted to reflect

the impact of innovations by recourse to physical measures; the
material reducing effect, the speed of outpﬁt, the relatianship
between: physical wnites of inmut and physical wiits of output are
examples of such measures. These are ccnsidered_much more
acceptable than monetary measures., It has fortunately besn
possible to indicate throughout the study the effect of techniza
change in terms of physical measures; this has been particularly
valuable as zn indicator of the effect of minor, incremental
innovation when accumulatéd over time. The benefit of tinplate
innovations in terms of the steel plate, the level of tin coating
and the speed of ocutput have variously bzen used to illustrate the
dranatic success of the industry in reaucing materizl input while
increzsing the rate of output cmsistently throughout the post-war
Years, By showing a cross-section of tinylate prices for )
particular types of tinplate product the econcomic impact of these
innovations is clearly visible in the sliding scale of charges

whizh is used,

In the case of the can-maliing industry the underlying effect of
can=-mz¥ing innovations is reflected in a comtinuzl reduction in
the cost of producing a can in terms of physical inputs per unit
of physical output. This is due to a reduction in both the labour

and carital input per unit of output, due to material saving
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innovatians, and to canstant increases in the speed and efficiency
of production. In terms of economic impact, the cantainer has
lost none of its propertiesvas a method of food preservation and
in respect of price, the can has managed to absorb many of the

increases in material cost to which it has been subjected.

6. Summary
This study has attempted to camtribute to an understanding of the

nature of technical change by examining it from an inter-industry
or 'systems' perspective. Mainstream ecanomics has failed to
give seriocus consideration to the role of technical change in
industrial development and cantemporary studies of innovation as
a separate theory have been based on the case study approach.
Case studies are an insufficient empirical base for the
development of a theory of innovation because, by their nature,
they are biased toward the revolutionary or radical change and,
to a.lesser extent, are concentrated in the 'glamorous' or high
technology industries. This study argues that innovatian is
essentially a process, a stream of minor and incremental changes,
and that in order to fully understand it one mst adopt a
historical perspective and obéerve the phenomenan by detailed
enquiry over an extended period. To understand the on-going
nature of technical change it is appropriate to examine it within
a traditional, staid, industrial setting. The choice of subject -

the UK can-mzking industry - reflects this hypothesis.

This study has found that the superficially unexciting activity
of can-making has in fact been a hot-bed of innovatia, albeit
for the most part minor and incremental, since its inception in

1810, 1t has also been found that although the tihplate industry
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is apparently characterized by major innovations, the nature of
the industry is such that on-going changes to processes is not
possible; the important finding is that it is the an-going
advances in engineering in general upm which these occasional,
radical changes are based. The evidence from the study indicates
that accumilated, minor innovation has made a consi;tently
significant contribution to human welfaie in terms of the can's

true purpose as a safe and inexpensive medium for food and drink.

The inter-industry perspective adopted, incorporating firms
supplying the can industry or using its output, and those

engaged in competitive or complementary activitieé,,has shown
that for an understanding of the nature of innovation, the
factors which give rise to it and the effects that it generates,
a broad analytical framework is necessary. This has been found to
be the case at both the technical and the commercial level.
Invéstigationv of the stimuli to, and effect of, innovation has
concentrated on the interdependence of industrial processes and
the role of commercial pressures on the firm. The most important
conclusion from this analysis is that it is competitim in its
widest sense, and not the immediate industrial structure in which
one is operating, which is the main stimilus to innovation. The
inter-industry perspective has also shown the complexity of |
factors surrounding innovatia and industrial development and
suggests that claims of definitive cause and effect relationships

between innovation and industrial development should be avoided.

The study has argued that innovation owes its significance to
diffusion and that the best measure of the success of an innovatim

is the extent to which it is adopted. It has been found, however,
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that whilst this may be true and applicable in terms of industrial
evolution in general, it must be qualified when dealing with
specific innovatias. Wherezas widespread adoption of a miner
process change indicates a valuable innovation in the cor.text of
the industry, the industrial structure may be such as to devalue
this measure. Further, many important innovations, again in the
context of a detailed industrial analysis, may not be intended

to be widely adopted or to diesplace alternative processes.

Finally, the reséarch has shom that physical measures as opposesd
to monetary ones, are best suited to assess the significance of
technical change, particularly so when one is trying to convey

the importance of accumulated, minor changes,

T. The Limitztions Of Ths Research

Vhereas the can-making industry may be considered to be a typical,
traditional British industry it is necesszry to evaluate the
findings with regard to that industry's peculiarities. It ic
obviously important to consider its unusuzl, and perhaprs wiique,
position in being dominated for so long by ome firm. This
monopolistic fezture has limited the usefulness of the analysis'of
diffusien, this being compounded by the concentratién of tinrlate
‘ production in the post-war period under the umbrella of the
British Steel Corporation. Similarly, the domination of tinplate
and can-making by two firms has restricted the boundaries of the
inter-industry framework; whilst this has served to make the
system more manageable, it may be that in a more complicated
industrial labyrinth the observed causes and cansequerices of

innovation may appear significantly different.
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A further limitatiaﬁ, from an inter-industry perspective, is that
the food and beverage can has proved itself to be such a self-
contained entity that the concept of complementary production as
an important variable has proved somewhrat fruitless., Again this
has helped to keep the system manazgeable, but it may mean that
what is possibly a very important factor in immovation in most

industries appears peripheral in the case of. can-making.

Pinally, the ubiquitous role of Metal Box in general and the
Company's omipotent role in the development of the UK food
canning industry in particular must surely be unique. The all-
round expertise of Metal Box in the technology of tinplate
manufacture, can-haking, and food processing must inevitably
have distorted the relztionship which might normally be expected
to exist between suppliers and users. In the cace of the food
processing industry it has completely undermined the role of the
conéuming industry in influencing techmical change in the

supplying industry.
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8, The Need For Further Research

It follows from the above that to put the findings of this
research into perspective it would be useful to have similar
hypotheses examined within a different industrial framework.
Such study would need to be within a traditional industrial
setting btut contain an assortment of firms in the focal industry,
with a wide range of suppliers and witﬁlan aggressive consuming

industry.

To establish the respective roles of radical and minor
innovations there is a need for further historical analysis of
industrial development over time or, at least, the compilation
of registers of the innovative record of industries., Further
study is needed to establish the differences in innovative
behaviour between highly capitalised industries and those with a
low fiﬁancial threshold with a view to assessing whether in

fact capital intensity restricts an-going change.

The relationship between industrial structure and innovative
behaviour, although relatively well researched, offers scope for
continued study, particularly the hypothesis that competitive
pressures to innovate will exist irrespective of the immediate

industrial structure.

In subsequent research there would seem to be a strong case for
testing the appropriateness of physical measures as the best
indicators of the impact of innovation; a specific study of the
role of technical change in affecting the relationship of physical

inputs to physical outputs would seem particularly appropriate.

It must be remembered, however, that suggestions an the need for



402

research in particular areas should not distract from the need
fér industrial studies in general into the process of technological

jinnovation.
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APPENDIX
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INNOVATION IN THE FOOD PACKAGING AND PROCESSING INDUSTRIES.

RESTULTS OF A POSTAL QUESTIONNAIRE
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INTRODUCT ION

The data collection exercise in vhich you have participated is part
of a three year study into technical change in the processed food
and beverage can industry. The study aims to contribute to the
theoretical understanding of the nature and inter-industry implica-
tions of technological innovation. The base of any such investigaf
tion must be a register of the new products and processes which have

been introduced.

METHODOLOGY

Compiling such a register has been a fundamental problem in similar
past investigations. One important conclusion from foregoing studies
has been the need to eliminate bias as far as possible by approaching
independent sources. This was the methodology successfully adonted
by the Science Policy Research Unit, University of Sussex in their
"Report On The Role of Small Firms Innovation in The United Kingdom

Since 945",

The SPRU study attempted to compile data on innovations in industries
comprising 66 3-digit Standard Industrial Classification 'Minimum
list' Headings. Thé investigation did not include the industries
probed in this exercise. SPRU adopted a two pronged aprproach to
their problem; they initially contacted non-manufacturing organiza-
tions aﬁd individuals with special knowledge of each relevant branch
of industry, this source included technical jourrals, research
associations, trade federations and academic institutions. When

the responses from these groups were collated the Unit then

endeavoured to‘check the factual content by writing to each firm
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listed as responsible for an innovation and asking them to confirm
whether they had in fact made the innovations, to check the date,
and also to provide some supplementary information such as number

of empioyees vhich was related to the Unit's specific objectives.
The response rate for both phases of the exercise was good, but
particularly so in the second instance when over 90f> of queries
were answered. This responsc rate is phenomenally high for such a
postal data collection exercise, it was on the basis of this success
that the SPRU methodology was adopted as a blue-print for this

particular study.

The food processing and packaging trade directories, vhich appeared to
cover all those classes cf organizations approached by SPRU, were
initially consulted so as to identify potential sources. A pilot
study was undertaken consisting of what was considered the ideal
independent sources, based on the description of their interests
given in the directories. This pilot included in particular
consultancy firms and research establishments. The response rate

of over 50{ from this selection was considered very satisfactory =-
but the informati§n provided was inadequate. A number of consultants
vho replied stated that the specific area of interest in question lay
outside their own particular specialisation; in most cases these
respondents suggested a more appropriate source. The major problem
with the quality of the response from the pilet was in the high degree
of repetition; the sources tended to supply details of vhat were

evidently the salient innovations in the industries.

It would seem to be the case that SPRU methodology, while suitable

for eliciting the major developments, was far less appropriate for an
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in-depth study of any one particular industrial grouping. It was
decided, therefore - on the basis of the evidence from the pilot -
to sandon the two tier approach and to contact the manufacturing
organiiations, again listed in the directories, from the outset.

It was fully realized that this would introduce bias in that each
respondent would be most familiar with his owvmn comrany's innovations.
It an attempt to offset this problem to some extent, an egual rumber
of smell and large firms - determined on subjecfive criteria - vere

selected for approach.

The second major problem in relying solely on these manufacturing
units was that it was envisaged that fhe response rate would drop
dramatically. It is far more agreeable to confirm or contradict
information than it is to go to the greater effort of preraring it.
Purther, it was considered that the exceptionally high response rate
te the SPRU enquiry from these types of organizations was due to the
fact that the exercise carried the authority of the "Boltor Committee
of Enquiry on Small Firms' behird it. It was the belief that vhen
writing to manufacturing companiés - vho receive large amounts of
unsolicited mail - it was important to the responcse rate to idertify
a particular individual in the organization. A certain amount of
effort, mairly telephone enquiries, was expended to identify an
individual with a technical background. The point of encuiry vas
usuzally director level in the hore that, if initially unsuccessful,

the letter would be 'passed down' rather than discarded.

Having regard to the extent of duplication in the pilot survey it was

decided to reduce the total size of the investigation from 100 to 50
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contacts: as the pilot had initially been based on 1/5th of the
sample i.e. 20 contacts, a further 30 ﬁanufacturing organications
were broached. It was somevhat surprising that as many as 47
crganizations actually aclmowledged receipt of the enquiry; of
these 17 responses 11 declined to provide information for a variety

of reasons, the most usual of which was confidentiality.

In using the one contact method it was not considered realistic to
re-approach firms, some of whom had elready declined to co-oprerate,

to verify the information about them supplied by another source;

this meant that the infcrmétion provided had to be accepted as correct
without any ir-built system of clarification. It was poésible, however,
to check some of the information by subsequent re-course to personal
contacts who were involved in other aspects of the overall study.

Vhere this was not possible and two companies have been identified

-as responsitle for the same innovatiorn, a rule of thurb policy has

been adopted vhereby the earlier accreditation is given preference.

RESULTS

The innovations compiled have beer eplit into three categories, and
each listed in chronological order. Category three - miscellaneous
packaging and processing innovations - include developments which
under a strict definition of the industrial categories initially
specified would have been excluded. It is felt that these may be

of interest to respondents and are therefore included.

It has not been possible to provide an analysis of the results within
the parameters of the exercise but one or two interesting points have

been made in covering letters returned with the completed form.
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One respondent observed that even those closely concerned with develop-
ments cannot usually be definitive as to whether they are 'Innovators!';
only vhen there is close co-operation between the processor and the
manufacturer in developing an innovaﬁion is it usually possible to

be sure that one ié involved in the first commercial introduction

of something nev.

" In the context of the can industry - and a feature of innovation
vhich may well be true in a more general context - it was observed
that post-war progress has been very much the result of incremental
development; this is more often than not a process of applying the
wider advances in mechanical, electrical, chemical and electronic
engineering to solve the particular problems of the can-maker and,

as a result,‘are difficult to identify as innovations.

A final vpoint on innovation made by a respondent vhich might be men-
tioﬂed ié that although many of the UK innovations were first apvlied
abroad, these developments are rarely adopted 'Qerbatim'. Modifications~
and refinements are such an integral part of the adoption process that
a large grey area is created in which it is a matter of opinion whether
or not each successive application of a development is worthy of
consideration as an innovation. This observation perhaps sugpests

‘that a clearer definition of 'innovation' would be heloful.



INDUSTRIAL INNOVATIONS SINCE 1945 IN UK

Name or Description of Innovation Firms First Using or Making
1(a) Metal Food Cantainer/Machinery/ , UK WORLD
Materials Supplier (if Prior to UK)
Yr. of Name of Firm Yr. of Name of Firm
Intro. Intro.
1. Electrolytic tinplate 1947 Richard 1937 United States Steel
Thomas & Corp. (USSC)
Baldwins (RTB)
2. TFlat top beer can 1956 Metal Box N/A (USA)
(vB)
3. Decorated processed food can 1957 MB N/A (UsA)
4., 'Differential double seamer' 1957 MB World 1st
5. Comtinuous annealing 1957 Steel Co. of 1936 Crown cork & Seal
. , Wales (SCOW) (usa)
6. Roll-form bodymaker 1958 Reads Ltd c.1910 American Can Co.
(acc)
7. Self heating can 1959 Heinz & I.C.I. Possible world 1st
8. Caged can palletization 1958 MB Possible world 1st
9, 'Two-up' can making 1959 MB 1957 Continental Can Co.

(cce)

oty



INDUSTRIAL INNOVATIONS SINCE 1945 IN UK (continued)

Name or Description of Innovation

Firm First Using or Making

UK

WORLD

(if Prior to UK)

Yr. of Name of Firm Yr. of Name of Firm
Intro. Intro.
10. 7-pint beer can 1959 MB World 1st
11. Tinplate shipped in coils (export) 1959 SCoW 1957 N/A
12. LD Steel-making 1960 RTB 1952 N/A (Austria)
13. Differential tinplate 1961 RTB 1951 N/A (USA)
14. Differential tinplate can-end 1962 Reads Ltd 1954 N/A (USA)
15. Tinplate received in coils 1964 MB 1957 ACC
16. Beer can tab-pull end (aluminium) 1965 ¥B 1964 Cantop Inc. (USA)
17. Open coil annealing 1966 RTB 1960 Lee Wilson Co. (USA)
18. Super ring-pull can end (aluminium) 1967 MB N/A
19. Doudble reduced tinplate 1968 BsC 1960 USSsC
20. 'Tin Free Steel! 1968 BSC 1959 Toyo Kohan Fuji Steel
(Japan)
21. Duo-can 1968 MB 1964 N/A (Italy)

iy



INDUSTRIAL INNOVATIONS SINCE 1945 IN UK (continued)

Name or Description of Innovation Firm First Using or Making

TK WORLD
(if Prior to UK)
Yr. of Name of Firm Yr. of Name of Firm
Intro. Intro.
22. Jet soldering 1970 MB 1966 N/A (UsA)
23, Tinplate ring-pull 1970 MB N/A
24. Plug-in can 197¢ Eisler Possible world st
Consultants
25. Cemented 'Nylon A-Seam® can 1971 Metal box ' N/A (Japan)
26. Cemented 'Miraseam' can 1971 Reads Ltd 1965 ACC
27. Dram & Irmed tinplate can ,1972 MB 1974 | Crown cork & seal
28. Drawmn & Iromed aluminium can 1972 MB "~ 1958 Kaiser Industries
(usa)
29. Ultra violet lacquer curing 1973 MB 1973 N/A (USA)
30, Full aperture easy open can end 1973 MB N/A (USA)
31. 'Necked-in' can 1973 MB 1965 N/A (USA)
32, Press-tutton can end 1976 MB 1975 N/A (Austral‘ia)

33. Draw re-draw can 1978 MB 1971 - N/A (USA)

444



INDUSTRIAL INNOVATIONS SINCE 1945 IN UK

Name or Description of Innovation

1(b) As 1(a) but no UK details knowm

Firms First Using or Making

UK

WORLD

Yr. of Name of Firm Yr. of Name of Firm
Intro. Intro.
1. Organic thermoplastic.cement first 1947 (usa)
used in place of solder in a can
2. Beaded can 1955 cce
3. Aluminium can (oil) 1955 ACC
4. Aluminium coated tin-free steel 1956 (usa)
5. 'Margin plating' in can making 1956 ACC
6. Soudranic welded can 1958 A.G. Zurich
7. Aluminium coated steel can 1962 (usa)
8. 'Universal' lacquer - Budium 1962 Dupont
9. 'High tin fillet' can 1964 ACC
10. Austenitized steel 1954 Inland steel Co.
(usa)
1965 Ussc

11. Aluminium coated can by vacuum
evaporation

iy



INDUSTRIAL INNOVATIONS SINCE 1945 IN UK

Name or Description of Innovation ‘ Firms First Using or Making

2. Procegsors of canned foods & UK WORLD

beverages; food & beverage processing

machinery manufacturers Yr. of Name of Firm " Yr. of Name of Firm
' Intro. Intro.
1. Agitating vacuum process 1946 (UsA)
2, Pheumatic handling of dry matter 1946
eg. salt, flour
3. Electrmic sorting of dry goods 1947
eg. pulses
4. Camed baby food (strained) 1947 Heinz
5. Camned hamburgers with gravy \ 1947 Simpson Ready
Foods (SRF)
6. Anderson Barngrover spiral type 1948
comtinuous cooker
7. Hydrostatic sterilisers 1949 (Usa)
8. Metal detection 1950
9. Martin Aseptic canning 1950 (Usa)
10. Ultra-high-temperature-short time 1950 Midland

milk processing Counties Dairy

viy



INDUSTRIAL INNOVATIONS SINCE 1945 IN UK (continued)

Name or Description of Innovation

Firms First Using or Making

gravy

UK WORLD
Yr. of Name of Firm Yr. of Name of Firm
Intro. Intro.
11. Cdnned pork burgers with gravy 1950 SRF
12. Concentration with volatile 1950
recovery
13. Steam peeling of vegetables c.1950
14. Treatment of factory wastes - c.1950
various methods
15. Steak & kidney pie - (flat can) 1951 SRF
16. Camed macarmi, tapicoa, 1952 Lemar Foods
semolina, sago, ground rice i
porridge
' 47. Canning of white rice 1953 (ush)
18. Cola in cans (screw cae type) 1953 (Usa)
19. Canned custard 1954 Lemar Foods
20. Canned mince beef with aions/ 1954 lemar Foods

Sly



INDUSTRIAL INNOVATIONS SINCE 1945 IN UK (continued)

Name or Description of Innovatim

Firms First Using or Making

UK WORLD
Yr. of Name of Firm Yr. of Name of Firm
Intro. Intro.
21. 'Hydrom' hydrostatic cooker 1955 (UsA)
22, 'Flash 18' aseptic canning 1955 (UusA)
(1iquids)
hey
23, Hot air can sterilisatim 1956 (usa) >
24. Simlated meat production by 1957 Pedigree 1942 Anson Patents (USA)
spinning of wvegetable protein Petfoods
25. Canned baby food (junior) 1957 Heinz
26. Carmed soft drink - "Suncharm" 1959 Benjamin Shaw
27. Steam flow closures in seaning 1960
techniques
28, Use of magnets in can handling 1962
29. Sterilising by direct heat 1962 (France)
('Steriflamme')
30. Canned braised oxtail dinner 1962 SRF



INDUSTRIAL INNOVATIONS SINCE 4945 IN UK (continued)

Name or Description of Innovation Firms First Using or Making
UK . WORLD
Yr. of Name of Firm Yr. of Name of Firm
Intro. Intro.
31. 'Aseptic cartoning of sterile 1963 Express 1961 (Switzerland)
milk packs - 'tertra-pak! Dairies
32. Canned cornish pasty filling 1963 Lemar Foods
33. Canned snack meals 1963 Crosse &
| Blackwell
34. 'Flash 18' - (used for solids) 7 (usa)
35. Canned pork pie 1964 SRF
36. Camed curried prawns with rice 1965 SRF
37. Canned 'surprise! peas 1965 Unilever
38. Liquid sugar metering ' bulk 196S
storage
39. Cooking under vacuum in jam 1965
manufacture

40. Use of clear gel starches 1968 (usa)

Ly



INDUSTRIAL INNOVATIONS SINCE 1945 IN UK (cantinued)

Name of Description of Innovation

Firms First Using or Making

and delayed coagulants

UK WORLD
Yr. of Name of Firm Yr. of Name of Firm
Intro. Intro.
41. Reverse osmosis and ultrafiltration 1968 Milk Marketing 1964 Danish Sugar Corp.
Board
42. Canned ready meals 1968 Cadbury
' Schweppes ~
©®
43, Cooking under vacuum in apple 1970 (1taly)
processing
44. Aseptic custard, milk puddings etc. 1971 Heinz 1960 James Dole Corp.
(UsA) )
45. Intermediate moisture foods 1971 Quaker Oats 1969 Purina (USA)
46. Geriatric camned foods 1971 Heinz
"Senior citizen"
" 47. Carmed pizza pie 1972 SRF
48. Protein separation by ion exchange 1973 Ecotech 1970 Dalgety
(New Zealznd)
49. Use of alginates as suspendants

1974 - (Usa)



INDUSTRIAL INNOVATIONS SINCE 1945 IN UK (continued)

Name or Description of Innovation

Firms First Using or Making

UK WORLD
Yr. of Name of Firm Yr. of Name of Firm
Intro. Intro.
50. Automatic time and temperature 1975 Stratford Upen
control and recording during Avan canners/
processing Taylor
Instruments
51. Electronic sorting of wet goods 1976 (usa)
52. Fluidised bed sterilising 1976 -
53. Filtration of air systems by 1977

refrigeration

64y



INDUSTRIAL, INNOVATIONS SINCE 1945 IN UK

Name or Description of Innovation

Firms First Using or Making

3. Miscellaneous food packaging UK WORLD
and processing innovations
Yr. of Name of Firm Yr. of Name of Firm
Intro. Intro.
1. Shrink wrapping - ‘cryovac’ 1955 1948 (usa)
2. Aerosols for food 1957 Cccc
3. Baby food in glass jars 1958 Trufood
4. Glass coffee jars 1960
5. Plastic soft drinks bottles 1960
6. One-trip beer bottle 1960 Vhitbread
7. Light weight one-trip beer 1962
bottle
8. Shrink wrapped tray system 1964 MB
*kolatarap!
9. 'Freeze dried instant coffee’ 1965 Nestle
"Gold Blend"
10. 'Cluster pak' - for cammed 1966 Marden Son &

beer

Hall/Mead &
Robinson

ey



INDUSTRIAL INNOVATIONS SINCE 1945 IN UK (continued)

Name of Description of Innovation

Firms First Using or Making

21.

UK WORLD
Yr. of Name of Firm Yr. of Name of Firm
Intro. Intro.
14. Screw-off beer bottle tops 1968 -
12. Non-returnable bottle (beer & 1968
soft drinks)
13. Glass bottles for mixers 1968 Schweppes
_ 14. Self-chilling can 1971 (Australia)
15. 'Plastishield' bottle 1972 Owens-Illinos (USA)
16. Merolite container 1972 ICI
17. Retortable plastic pouch 1973 MB (Japan)
18. ‘'Hi-cone' packs - (multi- 1973
packing beer)
19. Plastic can 1973
20. Paper can N/A Bosch
Skeleton pack N/A Airfix

ey



INDUSTRIAL INNOVATIONS SINCE 1945 IN UK (continued)

Name or Descriptian of Innovation

Firms First Using or Making

- UK WORLD
Yr. of Name of Firm Yr. of Name of Firm
Intro. Intro.
22, Widemouth Rip-cap bottle 1976 Rockware
23. Widemouth bottle (seidel 1977 United Glass
sealed)
24. 'Winged! pallets 1977 Rockware
25. Plastishield 1978 United Glass

ze¥



