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has subsequently well capitalised on its breakthrough. The steel 

industry in the United States responded by adopting the aluminium 

ring-pull end on their tinplate CID1S; within about twelve months they 

were also marketing TFS �c�a�~�s� which permitted the same all-round 

litllography as on D & I containers. The steel industry and the Crol 

manufacturers, perhaps discouraged by the potential of TFS, set about 

modifying the two-piece container-making process to use tinplate. 

The inevitable achievement of this alteration, while it checked the 

growth in the use of aluminium, further strengthened the commitment 

to two-piece cans. 

The large can-makers welcomed the two-piece can because they saw in 

it a competitive advantage over their smaller rivals. The high expense 

of the plant and its revolutionary nature made it more suitable to the 

expansive resources of the large corporation. The high outputs 

involved also limited the scope for use in self-manufacture which is 

an important area of competition. 

In the UK Metal Box's position as the dominant can-maker and tho store 

by which it sets in being at the forefront of new developments made it 

almost inconceivable that the company should not develop the two-piece 

technology. Although initially importing the expertise �}�~�~�t�a�l� Box is 

now among the world leaders in two-piece technology. 

The UK brewers welcomed the two-piece can because Metal Box pegged the 

price at three-piece levels so as to promote its early establishment. 

At a comparable bought-in cost the two-piece offers operating 

economies for; the filler. 

The final �l�i�r�~� in· the chain, the shopper, is probably not even aware 
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of the change that has been taking place. He will continue to buy the 

can 50 long as it offers convenience and value. 

The extremely marginal product advantages of the two piece can mean 

tha.t the only real yardstick 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 neVI technology increasingly undercutting the old as th~ 

novel process is further perfected. The spin-offs for three-piece 

technology 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 ne", 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-dra\'!ing methods on the food can side is 

far less certain. Although a D & I food can has appeared on the UK 

market the fact is that it is not at the moment a sound commercial 

proposition. The willingness of can-makers to mru~e a loss on the 

op~ration as an expensive "ray of buying into the new technology is 

the reason why the product has app~ared. 

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 may 

.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 ~gg 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 propaga~da 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

pull 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 driru~ mark~t then the 

progress of the deep-dravm food can may well be painst~clng. 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 mad~ out that, without the expanding 

beverage mark~t 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 

STRUCTUR8 AHD COHPETITION IN THE CAN-l1AKDrG DmUSTI:r1 
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1. Introducti6ns 

This chapter is concerned "lith the changing structure of the domestic 

c~~ industry, as it relates to technological innovation. There have 

been a number of academic studies of the connection between innovation 

and industrial structure, the findings of these having been summarised 

by Schcrer\1) Scherer concludes that the rapidity of innovation increases 

,.,.i th the number of firms al'ld that sellers with small market shares are 

more likely to trigger a rapid pace of innovation than dominant firms, 

though the latter may retaliate vigorously. Scherer further observes 

that ,·!here entry to a'1 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 \-lith more emphasis, in general, on tht: latter. 

The UK can-making industry would appear to offer a particularly instructive 

opportunity for the study of the implications for innovation of industrial 

structure. For thirteen years l1etal Box maintained a total monopoly of 

the UK can-selling industry. This remained very much the case into the 

19706 despite tht: presence of one competitor in all markets. Bet"/ecn 

1969 and 1980 several further firms entered the industry. The post-v/ar 

structure of the UK can industry up to 1969 was revie ... red reasonably 

comprehensively by the Monopolies Cornmission~2) and it is therefore the 

intention herein to deal ~~th this period only very briefly and to focus 

on the cha~ging nature of tht: industry and its pattern of innovation in 

the 19706. 
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2. 1945-1969 

i. Metal Box Ltd 

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

In that period the busin~ss 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) \V'hich gave them access to the American 

firm's technology, they entered into market sharing agreements \,li th 

potential competitors, they operated a discount system on large orders, 

and they operated a subsidised leasing policy for closing machines. In 

spite of the importance of these practices the major reasons for Metal 

Box's unchallenged market dominance \>Jere their combination of all-round 

can-making and ca.'lning expertise, the role of its Hachinery 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 customers. 

These features of Netal Box are indicative of the paternalistic philosophy 

of the co~pany to its customers. This philosophy has been cited as the 

). G\ cause of a fall in the rate of return earned on capital from 22$ to 1~ 
~ beb!een 1954 and 1963{ 3) 
, -\ 

L~ IS l Throughout the 1945-69 period, as has been discussed, Hetal Bo=: continually 
oV 
'\ developed and adopted minor process improvements which in aggregate made 

for continued and significant productivity improvements. Netal Eo): 

consolidated its monopoly position by building a net\>!ork of factories to 

serve the main canning regions - it being uneconomic to transport cans 

full of fres~ air over any distance. 
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TABU:; 1.-

ME-tal Box .t;xna"1sion 1945-1962 

Location Year 

Acton •• •• • • •• 1945 (pr\;-\var ) 

i"lorct:ster •• • • •• 1945 (pre-vlar ) 

Portadovm • • .. 1946 

Sutton-in-Achfield • • •• 1947 (closed for opt!n top 1976) 

\,:isb\;ch •• • • • • •• 1953 

Lcicestt!r •• •• •• 1954 

\J~sthoughton •• •• •• 195b 

Cnrlislt: •• •• • • .. 1957 (rebuilt) 

Arbroath •• •• • • •• ·1961 

Rochester • • •• •• 1962 

Source: Various. 

ii. readG Ltd. 

j:t:m:c ,'a ~ f- ' . .'el1 l~!:o\m general line and drum manufacturer \-.'hen they entered 

the open top market in 1958. From the outset the co~pany had the benefit 

of a technical assistance agreement ""ith the then \,'orld t s la:::,gcst can-maker, 

Amcric~1 Can Con~any (ACC). Reads originally intended to supply both open 

top and beer cans, but quickly l:ithdrc\·, from the latter option. Reads 

\,rere particularly fortunate in haVl.'rlg the patronage of the UK's leading pet 

food mar:ufacturer, Pedigree Petfoods (liars Ltd), \-'ho at the time used only 

hlo sizes of can. (};j Read::; entry to the market, Hetal Boy. reduced its 

prices, enforced rcstnctionc on closing machines and extended its discount 

f>ystcn. Reads, or rather i tf> parent Courtaulds, \laS totally out-I:'.B.!loucvrcd 

by llctal Box in the tactical skirmishes that ensued in the sa;n€ \-Iay as ACC 
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had been in 1930. During this period, Hetal Box confirmed a well 

deserved reputation of ruthlessness. The result of this competitive 

barrage was that Reads was unable to compete; the continuance of oI,en 

top trading was more an act of faith than anything else. Reads sa"; its 

'day through the final ten years of open top trading by virtue of being 

subsidised from both its general line business and also by Pedigree 

Pet foods "'ho were anxious to see a viable second supplier established. 

Throughout this early period, Reads, with only a token R&D effort, had 

little to offer in the way of technological innovation beyond ad~ting 

whatever techniques were unique to ACC, e.g. the roll-form body-maker. 

Reads most notable first was possibly in 1902 when they pipped Hetal 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 W{ can business. 

iii) Self-Hanufacture 

Although HetalBox maintained 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 Box' E commercial policy has al'v/ays been to try to 

persuade canners \o:ho 'self-manufacture' to leave can-making to the 

specialists. In 194b there were at least eight of Metal Box's customers 

manufact~ing some or all of their can requirement, among them Heinz and 

Nestle (two of Metal Box's largest customers), C.H.S., Chivers and 

}~conochies. Some customers have never been enticed to give up making 

cans entirely and \o1hile Heinz increased its can purchases from Metal Box 

from 13 million' cans per annum (cpa) in 1940 to 693 million cpa in 196b4~ 
in the later years, at least, a~y increase or~y reflected a policy of buying 

, 

5q; of an increasing can requirement. Netal Box has been successful in 

securing all the business of some of the 'captive can-mru~ers', as self-



mar!ufacturers are also y.,nown. The C. \'J.S. and Chivers are two examples; 

in 1957 Chivers, one of the leading UK canners of fruit and vegetables, 

decided that after sixty years operation they would sell all their 

can-making equipment to Hetal Box. In making this anno'U..T'l.cement. 

Oswald Chivers stated that the company no lone~r found it competitive 

to manufacture their ovm cans against the prices and services offered 

by Neta1 Box. The C.\/.S. abandoned self-manufacture for the same reason 

in 1967. 

In other :instances }1etal Box has been less successful. In 196b the , 

General Milk Products (Carnation Foods) announced a new four-line can-

making plant at Dumfries to supply all their o\om can requirements. This 

particularly hit Hetal Box ,,:hose Carlisle plaT'l.t was heavily dependent 

upon Carnation's business. In the food can business self-manufacture, 

or the tr~€at of it, has been a more potent form of competition than the 

second supplier. Metal tox 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 Carl!ation 

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. Introduction 

There seems no reason to suppose that the trends from 1945 to the late 

19608 of Hetal Box dominanc~, doeged perseverance from Reads, significa.'1t 

but stable self-manufacture and continuous if innocuous innovation 

\Olould not have continued to be the order of the day if not for a 
, 

breakthroueh in the small beer can business. The breakthrough waG 

the potential created by the ir~ovation in 1965 by Metal Box of the beer can 
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tab pull end followed, in 19b7, by the super ring-pull end. This 

innovation of th~ easy open end, or 'Touch 'N Go' (THG) as it is some­

tir.Jes called, has given a completely ne\-! dimension to the ur~ can 

industry. The im~?act on industrial structure of this innovation 

may best be illustrated by a review of the expansion of each ca~­

maker in turn. 

ii. lletal Box 

\Ji th their countryvlid~ base and established beer and beverage can 

capacity it took quite a few years before the gro\.,rth in tht! beer and 

beverage market which follovled the THG innovation impacted itself on 

}!etal Box as regards new plant locations. It was possible 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 Betal Box plant profile did not really alter until the 

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

The first Hetal Box plant to be built since 1962 was in 1969 at 

vlinsford, Cheshire. This factory is \olell sited from the perspective 

of both Government location grants and also the large Bass Charrir~ton 

brewery at TIuncorn. It was at vlinsford that Netal Box chose in 1972 

to install their cemented Tin-Free Steel (TFS) tA-Se~' beveraGe can. 

The first really positive manifestation of the importance of the up and 

corning beer and beverage market \O/as the opening in 1970 of l1etal Box's 

thirteenth o!'en-tor factory in Glasgo\\'. Unlike viinsford this factory 

product!s no Salutary cans. Scotland is especially significant as a 

stronghold o~ the beer can and the location of the plant in Gla~go\oJ 

'v18S therefore predictable. The first two lines to be laid dov!l1. at 

Glasgo\<{ "/ere for the conventional ';--piece' can. 
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Metal Box's commitment to D & I beer and 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 semi-commercial basis 

at Hetal Box' 5 Acton plant. These ,.,rere Metal Box' 5 12-0:-: tinplate 

'Shcerwall' cans for supply to Coca-Cola. 

This was followed in 1974 by the first UK D & I aluminium can line at 

Glasgo,·/. In Scotland the half-pint drinker tends to be an object of 

ridicule, consequently the 16-oz beer can has always been the most 

popular type. In 1974 it \,las r.ot technically possible for these tall 

cans to be rnad~ from tinplate. 

}letal Box's third major inv~stment in D & I technology was at their 

Westhoughton, Lancashire plant. Origir~lly schedule for operation in 

Spring 1975, the four D & I tinplate lines did not in fact come on 

stream \L.'1.til 1976. The ~lesthoughton development \'las aimed at the 12-oz 

soft drirJ<s can market. The 'four-leg' D & I line laid down has a 

550 million cpa capacity, equivalent to ten conv~ntional lines. The 

v/esthout;hton plant already had twelve 3-piece lines, including t ... !O for 

b~verage cans. This addition represented an investment of £11 million, 

at thC' time the largest 5ingl~ outlay in the history of Hotal Eox. 

The ~esthoughton development was followed by a second a1umL~ium D & I 

line at Glasgow, cornnissioned in 1977, for 16-oz beer cans at a cost of 

£2 million. In late 1977 the company also gave the go-ahead for a 

£1.8 million t:>"'"Pansion scheme at their Carlisle plant to include t"10 

nevI 3-piece 160z beer can lines. These t\-10 lines complemented Carlisle's 

10 existing 3-piece lines. 
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Netal 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 t\,lO D & I pet food lines. The company also announced its 

d~ci6ion to build a furth~r four D & I lines but did not specify the 

plant location. The displacement effect of this tremendous 2-pi~ce 

investment manifested itself in 1979 when Metal Box announced the 

closure of their 3-piece can-making facilities at Acton, Glasgo,,,, and 

v.'esthoughton. 

iii. ~eads 

Although Reads invested in beer ar!d beverag~ production in 1965, their 

expansion programme to tap this market did not get under way until 

after ACC purchased a £1.2 million, 6q~ stake in the company in early 

19b7. At this time Reads -vIas 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

~aker. They consequently financed a second factory at Grantham, 

Lincolnshire, in 1969 and increased beer and beverage output from 

Liverpool. This "las quicY.J.y follo'vled in 1970 and 1971 by t\'10 plants 

aimed mainly at the beer and beverage market. In the first instance a 

can-end malting facility was built at Rhymney, South v!ales, follo\'led by a 

£2. million pla.'1t at Hilton Keynes, spt:cially built to produce 10-0z and 

12-oz 'MiraSeaI:!' cans. Tht: plant became operational in 1972 a...'1d in 1975 

the two 10-0z TFS lines were char~~d to tinplate. 

Reads continued incremental 3-piecc 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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i v. Crovm Cork 

Cro~m Cork is the British subsidiary of Crown Cork ~~d S~al of 

Philadelphia, USA. With the declin~ in th~ crown cork market, Crown 

Cork originally diversified into aerosols in the early 19bOG. The 

logical t:xtension of this policy \Olas entry into the can market, which 

they effected iI'\ November 1969. Crown initially set up one 10-oz 

line at their Southall, London, location for tinplate cans. This was 

follovled by a second double 10-oz line and a 16-oz double line, 

commissioned in 1974. In early 197b the company increased its 

complement of 1D-oz 'Y-lines' to three with a further facility at 

Southall. In July 1978 the company entered the 2-piece business "lith 

a £10 million plant at Livingston, Hest Lothian, for the manufacture 

of 1b-oz D & I tinplate cans. 

v. nacanco 

In 1967 National Can Corporation of tht: United States announced it 'vIas to 

takt:-over Clover Industries, CA. subsidiary of Hetropole Industri~s of 

London, Clover. was itself the holding company for three general lL~e 

subsidiaries - J. Billig and Son of Jlorwich (primarily paint tins but 

also oil cans), Self Opening Tin Box Compa~y of Barking, ~ssex, 

(primarily paint tins) and S. C. Lomax of Barking (\·:ide range of general 

line containers). The Clover Can Company, as it was called, changt:d its 

name to Nacanco in 1974. Although the company have continut:d gent:ral 

line trading from Nor\dch, 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 "lith a 350 

million cpa D & I aluminium facility at Skelmersdale, Lancashire, for 

12-oz cans. The Skelmersdale pla.'lt \o1as followed in 1978 by the building 

of a second D & I aluminium lint:, this time at Milton Keynes, for 12-oz 
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soft drinY~ cans. ~ On the beer 6id~ the company has invested ~xclusively 

in the 16-oz ca~. 

vi. Mardon Illingworth 

t!ardon IllinC'"orth is a subsidiary of Hardon Packasil"'..g International, 

the second largest pacY..aging finn in :..uropc; the latter is itself 

jointly owned by the Imperial Group and British American Tobacco. 

Hardon Illingworth had no history of can-making at all "/hen it plunged 

straight into the 2-piece can business in July 1978 "lith a £4.5 million 

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

vii. Continental Groun 

IT. the wake of the sevt!ring of a reciprocal agreement with Netal Box 

in which CCC had agreed "dth the British 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 \'lith production 

due to commence in early 1980. 
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TABLE II* 

UK Can-Haldnr; t.Y.nansion 1969-1980 

YUH COHPANY IDCATION 

1969 •• Crovffi Cork •• •• • • • • Southall 

1969 •• R~ads •• •• • • •• • • Gra."1tham 

1969 •• Ht::tal Boy. •• •• • • ~:insford 

1970 • • Ht::tal Box •• •• •• • • Glasgo\</ 

1972 •• Reads •• • • •• .. . . Milton Kl:ynes 

1974 •• Nacanco •• •• •• • • Skt::lmersdale 

1978 •• Crown Cork •• •• • • • • Livingston 

1978 • • Nacanco •• •• •• • • Nilton K~ynes 

1978 •• Hardon Illing\,lorth •• •• Sutton-in-Ashfield 

1979 • • Netal Box •• •• •• • • Braunstone 

1980 .. Reads .. •• • • Runcorn 

1980 • • Continental Group •• •• \:rexham 

* Source Various. 



TABU; III'" 

Lstimated UK 2-~iece inventory 1980 

CO~tPANY LOCATION NO. OF LDJf..s CAN STOCK 

Hetal Box •• •• .. \'\'e s though ton . . .. 4 x 12-oz soft drinks •• tinplate 

Acton .. •• •• 1 x 12-oz soft drinks •• tinplate 

Springburn •• •• 2 x 16-oz beer •• • • •• aluminium 

Braunstone •• •• 2 x 16-oz pet food . . tinplate 

Braunstone •• •• •• 2 x 16-oz beer •• • • •• aluminium 
? 4x ? . •• •• •• • • .. •• • • . 

Mardon Illingworth •• Sutton-in-Ashfield .. 1 x 16-oz pet food .. •• tinplate 
l\) 

V1 
flacanco •• •• •• Skelmersdale .. • • 1 x 12-oz soft drinks •• aluminium 

Sl::elrnersdale •• •• 1 x 16-oz beer •• • • •• aluminium 

Milton Keynes •• •• 1 x 12-oz soft drinks •• tinplate 

Hilton Keynes .. •• 1 x 16-oz beer • • •• •• tinplate 

Crown Cork •• •• •• Livingston •• •• 2 x 16-oz beer •• •• •• tinplate 

Reads •• •• .. Runcorn . . • • 1 x 12-oz soft drinks •• tinplate 

Continental Cans •• •• I;.'rey.ham •• •• • • 1 x 12-oz ~oft drinks •• aluminium 

• Source Tin International 
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TABU IV_ 
I 

UK 3=niece Can Inventory - 1979 

COJl.PAIIT LOCATI OlJ NO. of 3-piece lines 

J.ietal Box· •• Arbroath •• •• 5 
Carlisle • • •• 13 
\'!orcester •• •• 18 
Leicester •• •• 11 
Portado\'.'I1 •• •• 5 
Roch~ster •• •• 12 
\'linsford •• •• 5 
\!isbech • • •• 17 

Reads •• •• Grantham •• • • 8 

Liverpool • • •• 4 
Hilton K~yn~s •• 5 

Heinz •• • • Harlesden •• •• 5 
Kitt Green •• •• 8 

Nestle .. Ashbourne •• •• 3 

Dalston .. •• 3 

Staverton •• •• 6 

Omagh •• · . •• 3 

CrOv!ll Cork •• Southall •• •• 5 
Livingston •• •• 2 

Carnation •• Dumfries •• •• 4 

*Hctal Box do not release details of their can-making i.'1ventory. Figures 

are based on industry estimates 1975, updated as a'1d where possible. 

* ,Source: Various 
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4. J.tI.arket Gro\.,.th and Market Shares 

i. Introduction 

The change in character of the UK can industry 5ince 1969 has obsoleted 

the Monopolies Commission perspective of one market. The UK can market 

is split into two very distinct, non-competing s~ctors - the food can 

mark~t and th~ drinks can mark~t. To the can-maker these two categori~s 

represent totally different markets and a significantly different 

container. The tlt/O groups can be furth~r sub-divided into human food 

a"ld Ptlt food, and beer and soft drinks. Although the differences are 

less marked ,.,.ithin the two categories, from a marketing p~rspective 

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 gro\1th in can-making is implicit in the figures of cB-T'J.ned 

food production. For the record, a."'!.!lual production of cans for sale It/an 

858 million in 1946 a."ld 6,500 million in 1969. Production for canners' 

ovm use \-/as probably at least an extra 2q~ in 1946 and 155~ in 19b9. 

ii. Human Food Can Harkct 

The huma'1 food can market has been a straight two cornered fight bct\~een 

Hetal Box and Reads since 1958, "lith both coveting the potential volume 

of the three large self-manufacturers Heinz, Nestle (Crosse and Blackwell, 

Libby McHeill and Libby) and Carnation. 

To the caT'J.~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 lOi-: technology product. There were, until recently, only t\-JO 

basic types of open top can - the straight sided a"ld the beaded. The 

larger sizes, ~~th 'the exception of the very big catering sizes, te~d 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 s~ifica~t canners the top six or seven constitute the 

aGgressive companies. These are the ones who have been installing new 

machinery. 

TABU; V.lf 

Human Food Can Harket - 1977 

COYJ'A!IY 

Heinz .. .. 
Nestle •• •• 

Carnation • • 

lIP - Smedley 

Locb1oods • • 

c.vJ.S. •• •• 

Batchelors •• 

Tl'J·~ •• •• 

Carnpbclls .. 
Others (21) .. 

•• 

• • 

•• 

•• 

•• 

•• 

•• 

•• 

•• 

• • 

TOTAL CAN 
CONSm.IPTION (HILLIONS) 

1200 •• 

600 • • 

300 • • 

300 · . 
260-280 •• 

200 •• 

200 • • 

260 •• 

150 • • 

100 and beloH 

.... Source : Reads Ltd 

•• 

• • 

• • 

.. 
•• 

• • 

•• 

•• 

•• 

•• 

•• 

•• 

•• 

•• 

• • 

• • 

• • 

• • 

• • 

• • 

m.''i 
PRODUCTIOn 

650 

300-350 

300 

Hetal Box have al,·!ays supplied over 955G of the human food can market. 

In 1968 Reads ma.."'lufactured about 400 million cans, most or I;Jhich went to 

one outlet - Pedigree Petfoods. The challenge racir~ the company in the 

1970s was to expand on its firm foothold in the petfood business and to 

break into the ~~etal Box preserve 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 compa~y 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. Th~ one company to reject 

Reads on quality grounds has been Heinz. Heinz are regarded as the 

'Marks a~d Spencer' of the canning industry and it is indicative of 

the progress ,,:hich Reads have made that they nOvl appear to have satisfied 

Heinz requirements. 

A major problem facing Reads is the tL~v~llingness of some companies to 

~~dertake the extra work involved in maintaining two suppliers. Reads 

cannot compete at the margin on the large orders "dth the quantity dis­

count offered by Uetal Be:-:. Large customers are sometimes unwilling to 

pay the necessary premium, even though they ,,'ould in fact be buying 

insurance. 

The nature of the human food ca'1 market a.."ld its nil potential gro\·,th 

have not been a stimulus to technical change, particulat.U the 2-piece 

can. The most suitable dra'vffi food container would seem to ·be the dra'vl­

redraw (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 lose part 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 bodies. For this reason 

Metal Box are unlikely to ever try to force Reads under. This policy 

"Jill alVlayS carry the very real threat, however, that the competitor 

"Jill penetrate attractive accounts. This appears to be ha!,per.i.l1g vlith 

Heinz and will no doubt happen elsewhere. 

TABU; VI* 

Human Food Can Market - Gro\"th and Harket Shares 
(excluding 1,300 million self-manufacture) 

(Millions of cans) 

1975 197b 1977 1978 

Market size 3,700 3,500 3,510 3,500 

Earket Grov!th 
~~ 5.4 0.3 0.3 

l!'etal Box 9b 
share 96.4 96.0 95.2 94.2 

Reads % share 3.6 4.0 4.8 5.8 

* Source Reads Ltd. 

iii. Sclf-Hanufacture 

1979 1980 

3,450 3,450 

1.4 

93.6 93.1 

6.4 6.9 

Uhilst discussing the human food can market, it is appropriate to include 

the self-manufacturer, vrho is not to be found in the petfood or beer and 

beveraee industry. 

The increased concentration of the canning industry in the 1950s a~d 

1960s ~~de the supply of cans a more attractive proposition due to 

economies of scale from long production runs etc. These sam~ economies also 
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make self-manufacture (captive can-making) a more viable proposition~ 

From Table V it can be seen that the most important self-manufacturer 

is H J Heinz. It is, principally, from the perspective of the relation­

ship between lIeinz and Metal Box that the captive can-making dimension 

will be discussed. 

The key to the Heinz/Netal Box relationship has been the Calmed food 

market situatioL. The two companies are very similar in many respects -

attitude, approach, etc., and the continued gro"lth in the canned food 

market from 1945 until the late 1960s made for a close, cosy relationship. 

v!i th the downturn in the progress of the canned human food market in the 

1970s the relationship has suffered, In the gro'vlth days !-ietal Box were 

prepared to a:1ow Heinz to concentrate on the easy, high volume can sizc~ 

or.. "'hieh there was the greatest profit. As business grO\.,.th levelled out 

Metal BOj: became far less happy with this aspect of the relationship. 

"'hen the calmed baby food market collapsed in the 19705, Heinz' sales of 

this product fell by two-thirds. Although lIeinz were disgruntled by 

this turn of evats, Hetal Box 'vlere not unduly perturbed because of the 

low profit margin on such cans. This volume drop did, hO\'1ever, lead 

Hetal Box to fcel that they should have t'lore of Heinz' 8-oz and 16-0z. 

Cali business to compensate. 

Heinz for their part felt that Netal Box had been trading unfairly on the 

close relationship between the two cOQpanies, particularly as regards 

passing on cost increases. Heinz considered that the Monopolies 

Cornrniscion Report had failed to alter the realities of the can-making 

industry or the outlook of Metal Box, the results and recommendations 

of the Commission' being 'vlatered down. It was with these feelings in 

mind that Heinz considered the Metal Box request for a greater share of 
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the~8-oz and 16-oz can business. Metal Box and Heinz reached a com-

promise in 1976 whereby the canner should shut down its new 10-oz 

line at F.arlesden in return for which Heinz would receive certain corlces-

sions such as suspension of rentals and increased discount. 'vlhile this 

pleased Metal Box, what they did not realise and what Heinz were care-

ful to conceal was that problems at F~rlesden, in particular the loss of 

skilled labour, had in any case made the 10-oz line an unviable 

proposi tion. 'l'he deterioration in the Heinz/Bctal Box relationship 

came to a head in January 1978 with further can-price increases which 

Metal Box refused to moderate. As a result, the canni~~ company's pur-

chasing departmcnt no\.,r take a very much harder lint: 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 manufacturer is more determined by the 

relative manufacturing realities rather than the final market situation. 

Badcally, a~1d somev/hat 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 Honopolies 

Commission presented very much the Metal Box perspective empha~ising, in 

particular, that canners' cost figures for can-making did not include many 

of their overheads. vlhat might equally have been argued, ho,</ever, 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. ~1aking 

cans is noisier and hotter than filling them; overtime opportunities are 

not as freq~ent. 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 a~d late finishes are not available to the can-making employee. 

Further, discipline 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-making when can­

filling lines are also present. Consequently, as soon as a vacancy 

arises for a fitter in the filling department, a transfer request will 

come from the can-makir~ department. This m~ans 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~aditionally been 

considered inadvisable to compete "lith 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, hO\,Jever, Both 

Heinz 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 or regular basis. With the tightening 

of margins in the can-making business, hO\'Jever, this possibility cannot 

be ruled out entirely. There is evidence that Heinz, for one, have in the 

past underestimated the savings to be made by self-manufacture; if Reads 

do become well established as a strong second supplier then perhaps Heinz 

will feel that to make up the shortfall in their o"m can production, or 

to threaten to, would provide the additional leverage they wa~t against 

Metal Box. (Metal Box's leasing agreements specifically outlaws the sale' 

of cans to a third :party). 
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iv. Technical Change and S~lf-Y~ufacture 

Can fillers in general take a very cautious view of techrlical develop­

ments not least because of the repercussions on sales of any mishap, 

e.g. the John W~st 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-making 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 th€ir 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 b~lieve that all this development can 

only result in better equipment and improved manufacturing technique, and 

that they themselves will ben~fit from the spin-offs. 2-piece cans are a 

~ase in point. Heinz, who have evaluated the 2-piece food ~an, are not 

impressed by the economies of self-m~ufacture and at present have no 

intention of adoptir~ 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. H~inz have also 

been able to purchase these cans at favourable cost at the tail end of a 

pilot project, as Metal Box seek to defray R&D expenses. By adopting the 

2-piece Heinz enjoy the benefits of simpler final end-seaming in the cann~ry. 

5. Pet Food Can Market 

i. Ov~rview 

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 mark~ts which help to explain the better price mark-up and 

greater scope for technical change. 

~1e 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 Seco4d 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 1qj in the years 1979-1983. 

TABLE VII~ 

Pet Food Harket Gro\vth 

(Hillions of cans) 

1975 1976 1977 1978 1979 1980 1982 

l':arkct size 1300 1250 1260 1320 1370 1400 1425 

Harket growth 
% nil 0.1 4.6 2.0 2.0 2.0 2.0 

* Source Reads Ltd. 

v.'ithin thin overall gro\vth, Handican volumes are declining significantly, 

and may suffer as much as a 4~j fall by 1983. This is because the shopper 

is perceiving the Handican as poor value. Output of the Tall can \'Jill 

grO\'/ anyfulng between 17-299~ 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 

contain~r. Reads us a TFS body for their cans, and both Reads a~d Metal 

Box usc the very thin 0.17 rnm double-reduced plate. 

A final factor which must be mentioned is that the pet food market is 

highly concentrated whereas, in comparison, the food can market is com­

paratively fragncnted. 

TABLt; VIII'!! 

Canned Pet Food Harket Shares 1978 <%) 

Pedigree Petfoods 

Spillers 

Quaker 

Others 

* Source Various. 

• • 

• • 

•• 

•• 

•• 

•• 

•• 

•• 

•• 

•• 

ii. The Pet Food D & I Can 

•• 

•• 

•• 

60 

27 

8 

.. --2. 

100 

The history of competition in the canned p~t food mark~t is a success story 

for Reads since their entry in 1958. It was the kee~~ess of Pedigree 

Pet foods 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 surplier. 

Reads are the main suppliers of Pedigree Pet foods , 800-850 million cpa 

requirements a~d 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 blo\tl to both companies, then, when 

Mardon Illingworth, somewhat sensationally, plunged into this market 

in 1978 vIi th the first UK D & I food can. This turn of eve~ts 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 l-1etal Box both considered supplying Pedigree Pet foods with 

this container; they will both have evaluated the alternative options 

and 'vlill have carried out financial evaluations. The two companies 

independently concluded that the return on investment (ROI) vias 

inadequate without at least a 1~~ price premium, ro1 amount which Pedigree 

Petfoods - who traditionally negotiated a tight standard variable margin -

were unwilling to pay. Although a premium would have been available, both 

can-makers concluded that it could not be guaranteed as permanent. 

There were additional considerations, also, which led Metal Box a~d Reads 

to decline to supply. Hetal Box and Reads, in particular, were very con­

tent vlith the traditional Tall can ,,:hich they sa\tl as sophisticated -

being made as it v'as from the thinnest body and t:nd available. Further, 

Metal Box and Reads both had at the time excess 3-piece food can capacity 

and realised that to go to 2-piece would only obsolete existing conven­

tional equipment. 

Pedigree were not content to let matters lie for they believed that the 

technoloeY of 2-piece c8-'1-making \>]as bound to improvt! and \-JOuld quickly 

produce a thinner 8-'1d cheaper D & I food can. \'.'hilst this v:ould seem a 

reasonable assumption it do~s not mean that the cost adv8-'1tace of the 3-
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piece can would ntcessarily be reduced over time. Undtterred, hO\..,ever, 

Pedigree approached the Imperial Group who already o ... med tht:: gentral 

line box-making comp~~y of Mardon Illingworth. Although ~~don Illingworth 

had no history of open-top can-making, Imperial agreed to fWld their 

entry to this rnark.:.t to supply Pedigree ... Jith the 2-piece cans they wanted. 

It was ironic, then, that the reason why Metal Box had pioneered 2-piece 

can-making - to strengthen their monopoly .a~d 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 t;ateway for the no",,' entrant so long as large resources were avail­

abl\;. llardon Illingworth negotiated the supply of Krupp 2-piece machinery 

from Germany. Krupp's system had the distinct adv~~ tage for the nevi 

entrant in that it can be built up incrementally over time, i.e. all·the 

capital costs do not have to be incurred at the outset a~d a large market 

need not be immediately available. 

The positive ·response by Imperial encourat;ed Hetal Box and Reads to re­

examine the D &: I food can option. They kne ... , that Pedigree had offered 

Imperial a premium, though not the exact amount except that it 'oJas 

considerably belo ... ! 1(r;6. At the time of these re-appraisals the base 

material cost advantage of the 2-piece can ... las in fact declining. Both 

Hetal Box a..~d Reads ",Jerewell a\':are that the cost adva..l1tage of the 2-piece 

lay in its thinner side,olall. They 'olere also a!are that the Hardon Illing­

worth can was made of plate comparable to conventionally available gauges. 

Not surprisingly, therefore, Reads for one again rej ected any D &: I :fOod 

Can investment. No other decision was possible on commercial criteria. 

Hetal Box, ~o\-leve:r:, decided that as market leads "'Jho boasted of their 

innovative record, it \'Jas not conceivable that they should be seen to be 
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outside the main stream of a ne\'l can-making technology. They therefore 

made the emotional decision to produce their ovm D & I pet food can 

although they admitted to not seeing any likelihood of it bei~g profit-

able, at least in the short term. They rationalised their decision to 

some extent by arguing that "'ith the possibility of uGing 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 \',ill obviously most affect the Liverpool company. 

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

/ Pet Food Can V.arket (millions of cans) 

1979 1980 1981 1982 

Reads output •• •• 380 278 169 140 

Reads market share % •• 12.1 

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 "/ill most 

likely be faced v/ith a total surplus capacity on all food cans of 344 

million cpa. Metal Box, similarly, have already felt the displacement 

effect of their 2-piece investment. It is mainly, hO\'leVer, on ~he Open 

Top Group's ca~h floH 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 Y~rdon 

Illingvlorth to go ahead with the 2-piece can, and Metal Box's response, 

were not normal business investment decisions. Pedigree were not taking 

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. 

Hardon Illingv/orth' s decision cannot be viewed in exclusivity but must be 

seen in the context of the connections of the Imperial Group "'lith Courage 

in the brev;ing industry. Metal Box, again, did not tal-:e a normal business 

decision based on the expected rate of return, but decided to subsidise 

a loss-ma~~ng venture for image purposes. In the long run, the D & I pet 

food can investment v/i11 probably result in a dearer pet food can, ,·:hich 

is the opposite result from that intended; if so it will be a negative 

contribution to ~conomic proGress. 

6. Beer and Soft Drinks Can }larkct 

i. Overvievi 

It can be seen from Tables I-III ho\'! the UK can industry has changed 

dramatically in structure since 1968. \':ith the exception of Hardon 

Illing\!orth, all the nevI entrants have entered the beer and beverage 

market e::-:clusively. In the case of Hardon Illing""orth, 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. Bet\'leen 1968 and 1970 

their share of the food ca~ market fell from 76-71% whereas their share 

of the drir.ks can market fell from 94,~ to 6~; in the same period. The 

relative attractiveness of the two markets is indicated by Hetal Box's 

o\':n performance. 
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TAB1.£: X. 

Indexed Return on Canital EmDloyed for Certain Products vlithin the 

J.!etal Box Onen-Ton Groun 

TOTAL 
RE:TURN OH GROSS 
CAPITAL I}!PWYED 

YEAR £ND.c;D OP ill TOP GROUP 

30.9.72 100 

31.3.73 96 

31.3.74 113 

31.3.75 75 

31.3.76 N/A 

31.3.77 166 

FOOD 

100 

94 

95 

69 

N/A 

152 

*·COIN [;HTIOHAL 
B£VERAGl;. 

100 

106 

184 

106 

N/A 
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•• SUbstantial losses havc been made on D & I operations. 

* Source: Price Commission Report. 

'l'he salient feature of the beer and beverage can market in the 19705 

has been the 2-piece can. This is such an overriding aspect that it is 

more logical to discuss the two markets '-Ii thin the frame\-IOrk of the 

D & I dimension than vice versa. 

For technical reasons th~ 2-piece technology is more suitable for car-

bonated than non-carbonated packs. :.;qually important, howcver, the 2-

piece can needs the longer production runs associated "VIi th the beer and 

soft drinks can if it is to be economic. Once a sufficient volume of 

output can be maintained there are cost adva.'1tages for the dravm con-

tainer over'the conventional can. These manufacturing considerations 

are, needless to say, academic if on~ cannot sell that output, i.e. the 
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success of the 2-piece drinks 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 rL~g-pull-end c~~ over 

other forms of pacY~ging. 

TABLB XI* 

Total Canned Beer and Soft Drinks Production 1964-1982 

(millions of cans) 

YEAR OUTPur Y.t.AR OU1'PUl' 

19b4 •• •• 395 1977 •• •• 2850 

1970 •• • • 950 1978 •• • • 3250 

1971 . . .. 1220 1979 •• • • 3832 

1972 •• •• 1412 1980 •• • • 4313 

1973 •• • • 1874 1981 •• • • 4823 

1974 • • .. 2193 1982 •• • • 5300 

1975 •• •• 2539 

197b •• •• 2778 

* Source: Various. 

It has been the proven ability of the canned beer and beverage market to 

expand, on a world-wide basis, since the ring-pUL1-end was introduced in 

the UK (19b4), the perceived future market growth, the opportunity to 

comnetelCainst.established can-makers offered by D & I, and the . . 

determination of aggressive beer and beverage rnrulufacturer5 to have the 

2-piece can, that has led to the influx of new entrants to thiF. 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-safe QJtion. The burden of high investment and 

consequent risk falls on the can-mal{cr much greater than on the can-

filler; tho fir~l markets for canned beer aDd, particularly, beverages are 

very volatile, r..ot least because of their vulnerability to short, ",et 

summers. This introduces a large element of uncertainty. For those 

reasons firr:ls such as Reads and Crovm Cork, while attracted to the beer 
, 

and beverage market, would probably have been happier confining their 

operations to conventional can-making if it vJere not for the pressures 

fro!:l 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 

\dth only three types of can: the 16-oz and 10-oz beer can, and the 

12-oz soft drinks can. A sr.Jall qua.'1tity of sr.Jaller soft drirJ~ Ca.DS is 

produced for specialist outl~ts, e.g. British Rail, a.Dd up to 20 million 

cpa party cansd beer are produced. In the beer and beverage industry 

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

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

front approach, the question in the early rnid-1970s ,"as whether to go 

2-piece and, if so, in ,,:hich 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 "Jhich faced Reads in 1975-76. 

ii. The Northfield Project 

Ir! 1971~ the Coca-Cola .r.;xport Corporation 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 wa~ted to reduce 

its dependence on Hetal Box for can supplies. Coca-Cola \Olere adamant in 



294 

requiring 2-piece cans for which the obviouc supplier was, in fact, 

Metal Box. 

For the smaller can-maker a most important consideratio!! before going 2-

piece is whether volume guara~tees can be obtained. Strictly speay~g 

the ~!onopoliec Commission Report debarred any ca~ ma.~ufacturer from 

seeking forward orders for any more than a two-year period. This clause 

was aimed at restricting the monopoly po,,;er of Netal Box. The 2-piece 

innovation, ho,.rever, meant that it had the opposite effect because it 

reduced the ability of the small~r can-maker to breruc into the 2-piece 

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 Vlere 

challenged by the Governm~nt it \-las still conceivable to retreat to a two­

year rene\.rable agreement provided this ""as covered by a f3ide letter from 

Coca-Cola agreeir~ to continuance of trading within the spirit of the 

original agreemf·nt. 

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, }:ilton Keynes. The advantage to Coca-Cola was that it y,'ould 

receive an on-site source of D & I cans which it incisted 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 \.,rould facilitate the 

development of a strong second supplier to Metal Box (as had happen~d with 

Pedigree Petfoods). Reads would gain the advrultace of s~rving 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 

lovr risk way of entering the D & I can market. 
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-, , 
Reads knew in early 1974 that Nacanco had already ordered D & I equip-

ment; they therefore reasoned that without the Northfield Project 

they \-'ould 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 th~ project to American 

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

D & I can-making its gro\-!th could be expected to platequ in 197b. Host 

importantly, Reads' future in the beer and beverage industry could be 

seriously affected as customers turned to Nacanco and, eventually, 

Cro\\'!l-Cork as a second supplier of tht: preferred D & I cans. 

For Reads the Northfield project appeared to mark the crossroads in 

their development; after going a long way to establishing themselves 

as a viable second supplier in the past five years, they had to d~cide 

whether th~y were to mru{e the considerable D & I capital investment 

needed to secure and maintain their desired 20-25% stake in the 

burgeoning beer and beverage market. Reads manufacturing cost data 

shoVlcd that the 12-oz D & I can for Coca-Cola offered a very significant 

variable cost saving over the hJO alternatives - the 'Nira Sear.J' 

cemented TFS can and the solct~red electrolytic tinplate can. Given the 

availability of volume guarantees, this variable margin \-las sufficient 

to justify the high capital outlay involved. 
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Coca-Cola Canner~ - 1JK Narket (Millions of cans) 

1973 Beecham •• •• • • 320 (769~) 

O\Im Filling •• •• 0 

Solent •• •• 50 

T.1:J. Beach •• •• • • 20 

C.vl.S. •• •• • • 15 

Batchelors .. •• 15 

S. Bottles •• •• •• 

420 - Approximately 4Z~ of 
Total Beverage Harket. 

1980 Beecham •• •• •• 7b5 (6q6) 

O\Im Filling •• .. 250 

Solent •• •• •• 80 

T.\<J. Beach •• .. .. 30 

C .v:.s. •• •• • • 30 

S. Bottles • • •• •• 120 . 

1,275 Approximately 45~~ of 
Total Beverage }~ket. 

* Souce: Coca-Cola ~~ort Group 

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

current cash flov! in replacement facilities and d~fensive investments a't'ld 

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

obsoleted. Rends estimated the financial impact of the altcr!~tives as 

Table XIIJ. 

• 



TABU XI:Il:lI-

OP£RATING NET PROFIT* 
SALES DJCOHL (%) % SAil.iS AF'fER TAX % SAI..F.S 
<$> <$) 

STuDY STATZ 

1975 •• •• •• .. 56,800 2,635 4.6 2,251 4.0 

" 1970 .. •• .. •• 62,880 3,691 5.9 3.451 5.5 
1977":'80 Avg. .. •• 62,880 3.691 5.9 3.452 5.6 

D &: I COCA-COLA PROJ~T 

1975 •• •• • • •• (500) (1.250) 

1970 •• •• •• •• 14,440 4,263 29.5 3.073 21.3 I\J 
\0 

1977-80 20,160 7,247 35.9 4.471 22.2 ~ 
•• •• •• 

COMBTIlED STEADY STATE &: 
COCA-COLA Ph'OJt;CT 

1975 •• •• • • •• 56,800 2,135 3.8 1,001 1.8 

1970 .. .. •• • • 77,320 7,954 10.3 6,524 8.4 ..-
1977-80 .. •• .. 83.040 10.938 13.2 8,013 9.6 

·Ass~ing 'steady state' Reads would not pay t~~es during this period due to tax loss carryover; if D &: I 

"rent through Reads \-,ould begin income tax payments in 1978. 

* Source: R~ads Ltd. 
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It can be seen from Table XIII that the economics of the Northfield 

Project vis-a-vis a 5t~ady state strategy were attractive. This was 

aeainst the backgroW1d of a canned soft drinks market which had grown 

at an annual compound rate of 2C1lt bt:blecn 1905 and 1973, a.'1d at an 

average gro\1th figure of 3O;~ bet\Oleen 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 fill~rs. 

A major advantagt: to Reads of their entry to th~ D & I beverag~ mark~t 

was that it would reassur~ the beer can buyers of Reads' viability as a 

2-piece can supplier, thereby strengthening the compa.'1Y's position 

regarding entry to the beer can market, the ~qual potential of which was 

an important consideration in going 2-piece in the beveraee market, 

Table XV. 



TABLE. XIV*" 

Canned &verages Production 1 Harket Sf-tare and Harket GrO\lth 

1974 
LAB£L 

f·UILIONS OF CAllS % SHARE HlLUONS OF CAlIS 

Coca-Cola •• • • •• 450 37.5 1,300 

Pepsi-Cola •• •• • • 190 15.8 500 

Stotherts 'Strik~' 150 12.5 350 

Others •• •• •• . . 410 34.2 650 

1,200 100.0 2,800 

... Source: Reads Ltd. 

1980 
$~ SHARE 

46.4 

17.9 

12.5 

23.2 

100.0 

ANNUAL ~~ 

19.3 

17.5 

15.2 

8.0 
IV 
'-D 
\D 

15.1 



TABU XV* 

me Beer and BeveracE' Can Market 

(Al1 sizes in mil1ions of cans) 

1974 1975 

BEER 

Hetal Box •• 730 790 

Rt::ads .. .. 170 210 

Cro\\'!l •• • • 1:20 200 

1,050 1,200 

B£V£RAGE. 

Metal Box •• 1,010 1,125 

R~ads •• 170 215 

IJacanco •• 20 100 

Other .. •• 

1,200 1,440 

* SOURCE: Reads Ltd. 

300 

1976 

920 

240 

240 

1,400 

1,300 

250 

150 

1,700 

1977 1978 1979 1980 

1,015 1,185 1,408 1,b35 

280 315 362 415 

280 200 220 220 

1,575 1,800 2,100 2,400 

1,b09 1,735 1,762 1,935 

250 290 338 415 

150 225 300 300 

50 11)0 150 

2,000 2,300 2,550 2,800 
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Reads financial analysis of th~ D & I option, and the market implications 

of remaining wedded ~xclusiv~ly to 3-piece cans, appear~d to offer a 

conclusive case in favour of th~ Northfield project. How~ver, after 

comdd~ring the proposal at length, ACC refused to back thl:! venture. 

It was not until 197b that the final decision to pull out of the scheme 

'v:as madt:. During this p~riod of deliberation Coca-Cola had been acting 

on the premise that Heads, "'ho after all proposed the project, would go 

through 'vlith it. '!'hI:! ACC decision, which probably set Coca-Cola back tvIO 

Yt:ars, 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 Heads' proposal was I:!ssentially a corporate 

problem created by a difference in perspective between the parent company 

and its subsidiary. A basic difference in philosophy between ACC and Reads 

e):plains \,lhy an apparently golden opportunity was turned dOHn: Reads is 

almost ,,!holly an open top and gt;neral line manufacturer and has long seen 

its futur~ in the can-making business. The company tht:rcforc t:valuated 

the D & I investment on its economic and commercial viability. ACC, on 

th~ other hand, despite their past domina~ce of the Americ~~ Crol market, 

no lont;cr sa"l themsdves primarily as can-makers. The company is strongly 

committed to diversification and only about 3a;~ of its interests is nO\-1 

in the can-making business. Furtht:r, as a multi-national company ... lith a 

diverse investment portfolio, ACC examined the Reads proposal in terms of 

their overall investment strategy. Of crucial importance will r~ve been 

the ROI from the Coca-Cola venture, having regard to local conditions, 

e.g. taxation and labour relations. The Northfield project had to 

compt:!tc against alternative locations where the ROI is traditionally 

highl:!r; in particular in the mid-1970s ACC ... las involved in an investment 

proposal for ca~-rnaking in South Africa. 
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, 

There is also evidence that there \'1as a lack of confidence by ACC in 

the then Reads management team and that, given the dominance of Hetal 

Box, ACC did not feel that Reads had the credibility or indeed the 

tec~~ical e~~ertisc required. The deciEion by ACC, whether sound or 

other\o:ise, 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 cID1-makcrc to the UK market that much easier, not least because 

of the desire for a second supplier. The decision has also cost Reads a 

significant portion of its beer al'ld beverage CB-l'l market share. HO\·!ever, 

given the problems vlhich Netal Box have faced in the D & I can market, 

particularly as regards labour co-operation, onc cannot say with 

confidence that Reads, vlith its Liverpool base, v!ould not have been taking 

too much on vlith the Ilorthfie1d project. 

iii. Northfield Project - Postscrint 

Coca-Cola vlere eventually supplied "lith the cans they \-lanted at Ni1ton 

Keynes by Nacanco in 1978. Reads re-kindled their interest in the D & I 

option after the 1976 disappointment, but before they could seriously 

contcrn~late entry to this market they still required the type of volume 

g-.larantees v:hich had been available fror.! Coca-Cola. Key customers 

identified in this regard were Pepsi-Cola (Cadbury Sch,oleppes), Allied 

BreHeries and v.'hi tbread. 

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, 

10-0::', 12-02 and 10-0::', the last bl0 'vere the most attractive. ~'hese 

were the only blO seriously considered by Reads ir, 1977/78. Althouch 

detailed figures are not available, the prelimary economics of the 



12-oz and 1b-oz ",ere estimated as Table XVI. 

TABLE XVI .. 

D & I econo~ics (1978) 

12-oz 16-oz 

Annual Capacity •• ~. 300 195 

Investment (£ million) 

Fixed •• •• • • 9,153 8,045 

\'lorking ••• •• 795 b50 

TOTAL •• 9,948 8,695 

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

Return on investment 
after tax •• • • 15.49~ 1.5q~ 

(An important point to emphasise in respect of UK investment is that the 

Hhole of fixed capital investment in plant and machinery can be "ll'itten off 

for tax purposes in the first year giving a major boo:::t to cash flo\·I). 

* Source: Reads Ltd. 

In 1978, Reads announced a 12-oz D & I line for Runcorn 'vlhich \:ill be 

using tinplate as can stock. There \-'ere a number of factors \-lhich had 

changed by 1978 to influence Ace to support a D & I operation in the UK. 

Nost importantly, perhaps, the impending entry of the Continental Group 

to the UK can market \-lill have compounded the fear that, \-Ii thout a D & I 

investment, Reads. would be totally eclipsed in the beer a~d beverage 

ma~~et. Also of considerable importance will have been the stronger, more 
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confident, ~anagement tea~ at Reads in 1978; further, Reads implemented 

important administrative cha-'1ges in 1978 to increase the cOr.Jpar;y's 

rr.arket effectiveness. Both of these last two factors will have helped 

to reassure ACC of Reads credibility. 

iVa Beer and Beveraee Can Y.arket round-EE 

In 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 Cro ... m Cork. I·jetal Box, IJacanco a.'1d subsequent 

entrants 'dent exclusively for the 2-piece r.Jarket. 

a. Beer Can Harket 

In the ear~ 197013 the future of the beer can was thought to be in the 

10-oz size. It \Olas considered that the half-pint size \rlas convenient, 

it being u..'lnecessary to keep topping up the glass as ... !ith the 16-0~,. 

The can-makers were not inclined to discourage this thoueht 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 

mad~, makes up a greater proportion of the material input; this mark-up 

may reflect an under-ca~acity in aluminium easy-open ends. Demand for 

the 10-oz ca21 grevI \':ell up to the mid-1970s but has started to plateau 

since. l'his dovm-turnhas been accompanied by increased preference for 

the 1b-o~. This chang~ is difficult to explain: reasons offered are that 

the 16-oz is better value than the 10-oz, that the former is nearer the 

traditional British measure and, indeed, that the larGer size can may 

be perc~ived as a pint by rna~y customers. Further, lager is clair.Jinc 

a..'1 increasinG proportion of all beer sales a'1d, as this is marketed 

as a 'lone cool' drink, it may fortuitously have benefited the 16-oz. 

Betal Box, Reads and Crown Cork all invested in 10-0:-, carJscity in line 
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with original ~xpect~d growth. 

The s'vli!lg in the market in favour of the 16-oz beer can at a time ",hen 

decisions ",ere being made on 2-piece investment resulted in a concen­

tration of D & I can inv~stment exclusively in the 16-oz zize. Of the 

UK cal·,-r.:al.cers Nacanco were the most astute in anticipating this s\"ing; 

the company has no 10-oz capacity. 

b. The Soft Drinks Can 

The very heal thy gro\·:th in the 12-oz can market has cade the container 

an attractive outlet for the can-maker. The variable margin on th~ 

soft drinks can is not as favourable to the can-maker even though 

there are fevler 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 drLTJ.k. 

Although the 12-oz size is the only beverage can of note, this is 

possibly too large a measure. There would appear to be scope for a 

'thirst ~uencher' in the 6-10-oz r~TJ.ge·though as yet there appears 

to be no recognition of this in the industry, 'vlhich is surprising 

given the dynamic nature of the l~ading companies. 
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TAB1£" XVII * 

Soft Drinks Hanufactu:rers in Order of Ca.::"! Usar;c 

1. Beecham 

2. Schi',eppes 

3. Coca-Cola 

4. C'v!S 

5. Barr 

b. Lockwood 

7. ,suncharm 

8. \'Jhites 

9. Solent 

10. m; 

11. Silver Spring 

* Source Various. 

TABI£" XVIII* 

~"timated Beer a~d Beverace P:roduct Line Srlit 1982 

(000 millions of CW1S) 

10-oz •• •• 1.0 

12-oz •• •• 2.6 

16-oz •• •• M 
TOTAL 5.3 

* Source Reads Ltd. 
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c. Future Trends 

In an area as dynamic and volatile as the bet:r and bevt:rag~ mark~t, 

any statistics tend to n~~d r~gular updating. The additional inv~st­

ment in 2-piece capacity by Metal Box and Nacanco, tho entry to the 

markt:t by R~ads, Cro~n Cork and Continental, will all influenc~ the 

market shares as detailed in Tabl~ XIX. As mentioned earlier, r~don 

Illingworth may also enter this market, further subdividing the shares 

albeit of a larger cake. Given the tremendous potential of the beer 

and bev~rage market it S~ems that the ~xpectt:d growth will be sufficient 

to support six can-makers. It set:ms unlikely that Metal Box will be 

able to command any more than 25% of tht: b~er and beverage market in 

th~ second half of tht: 1980s, an almost inconceivable situation befort: 

the development of the 2-piece can. 

The UK m~~ufacturing capacity for beer and bev~rage cans, set out in 

Table XIX, is bas~d on the key assumptions of Table XX. 

7. Su,"tl!llary alid Conclus~ 

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 c~~. From 

a condition of almost total Hetal Box monopoly in the late 1960s has 

emerged a situation wherein Metal Box are but the dominant firm in a 

v~ry competitive market with little prospect of the company maintaining 

their present markt:t shart:. The prima facie case for asserting a caust: 

and effect relationship between technological innovation and industrial 

structure can rar~ly hav~ been strongt:r. To ex~ine the evidence for 

such an assertion each of the c~~ markets involved should be ey~~ined. 

Before embarking on this review it is appropriate to recap on the 
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TABLE XIM (Hillions of cans) 

Beer a~d BeveraGe Manufacturi~e Canacity a~d Demand Patterns 

1977 1978 1979 1980 1981 

12-oz Betal Boy. • • 550 650 650 650 650 
2-piece Nacar"co 400 450 

. 
450 450 • • 150 

TOTAL •• • • 700 1'050 1100 1100 1100 

3-piece Eetal Box • • 800 800 800 800 800 
Reads .. .. 200 200 200 200 200 

12-0:'::' TOTAL • • 1700 2050 2100 2100 2100 
J·larket Dl:mand 1.:290 1491 1b60 1844 201Q , 

SURPLUS CAPACITY 310 559 41fO 256 81 

16-0::' l1etal Box •• 150 200 200 200 200 
2-piece Hacanco .. •• 80 100 100 100 100 

TCY.lAL •• • • 230 300 300 300 300 

~-:iJiece Hl;;!tal Box .. bOO 600 600 600 bOO 
CrOVj:1 .. · . 120 180 200 200 200 
Reads •• •• 160 160 160 160 160 

16-0:'::' 'r'OTAL · . 1110 1240 1200 12bO 1200 
Harket demand 819 925 1045 1181 131t7 

SU1\?LUS CAPACITY 291 315 215 79 (87) 

10-oz l'!l::tal F'.IOX •• 500 500 500 500 500 
3-piece CrOUl1 •• •• 3t.>0 400 400 400 400 

R I:;! ads •• •• 260 270 ~60 ~60 360 
z € 

10-0:::' TOTAL 1120 1170 12bO 12bO 12bO 
r':arket Demand 864 976 1127 1288 1457 

SURPLUS CAPACITY 256 194 133 (28) ( 197) 

* Source Heads Ltd. 
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TABU XX* 

}~anufacturinr; Canaci ties 

!-iDEAL BOX, T\lO-P:u.;C£ 12-oz (millions of cans) 

•• Acton •• 
Uesthoughton •• 

NACANCO, TUO-Plf,C£, 12-oz 

Skelmersdale •• 
Hilton Keynes 

}~TAL BOX, T',lO-PI.t:C£ 16-07, 

Cap-
acity 

Glaseo\.,r (line 1) 120 
Glasgo,·! (lir.e 2) 120 
Leicester (line 1) 150 
Leicester (line 2) 150 

TorALS •• 

j:ACANCO, 'I";:O-PI£C~ 16-o~ 

Skclmersdale 

CRO'::N cmu<, THR££-PILC£ 16-oz 

1977 

Southall •• •• 75 
Livingston .. • • ~o 

n' 

TOTALS •• 105 

• • 
• • 

•• 

1977 

100 
30 

130 

•• 

1978 

85 
87 

170 

.. 
• • 

.. 

.. 

50 
600 capacity 
400 produced in 1977 through 

industrial relations problems 

150 capacity 
250 produced in 1978 
300 thereafter 

1978 1979 1980 

110 120 120 
90 120 120 

40 120 
40 

200 280 400 

1981 1982 

120 120 
120 120 
150 1.5C 
120 11:)0 

510 540 

•• •• 120 capacity 

1979 1980 1981 1982 

85 90 90 90 
85 100 110 110 

170 190 200 200 
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TABLE XX Cont·d ••••• 

R£ADS 

Throe piece, 16-oz' beer ca!J. capacity assume!3 third three-piece line 
added during 1978. 

CRO~ . .rTi COPY. I 16-oz ADDD'IOHAI, IHV.csTHEliT 

1978 1979 1980 1981 1982 

Livingston, three-piece •• 30 85 100 110 100 
Livinsston, tltlo-piece •• 20 122 200 

TOTALS .. 30 85 150 285 310 

~ Source: Reads Ltd. 
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situation in the late 1960s. 

The human food can market was one of ntar complete monopoly by Metal 

Box, but with a significant contribution to production from the self­

ma'1ufacturcrs. Reade \.,rore well established as the second, and only 

other, manufacturer of pet food cans after l'1etal Box. The beer and 

beverage can market "'as shoHing evidence of latent potential but at the 

time \-las still supplied almost exclusively by Netal Box. One of the 

obvious ~xpl~~ations for th~ change in the structur~ of the W< can 

industry in the 1970s is th~ influence of the Honopolies Commission 

Report a"1d, in particular, i ts r~com."ilt:ndations to curb come of Hetal 

Box's mo~opoly power. On this subject the tinplate, can-making 

and canning industry seem agreed that the Honopolies Commis::;ion Report 

changed virtually nothing of real inportance. CrO\'!n Cork, had already 

decidL:d to enter the' W{ can industry prior to J.::13' s referral to the 

Commission and, moreover, there is \.Jidespread consenGUS that the 

trading realitits of th~ UK can industry have remained unaltered by 

the Tic-port. Condi tions relating to tht:! supply of cam, to th .... human 

food industry have not changed significantly in the 19705. This 

suge~st5 that a crucial variable ir" the relationship between 

tecIL"1ological ir~"1ovation and L"1dustrial structure is market potential; 

tht: lesson seems to b~' that a static marb:t is an infertile on~ ,,:here 

technical chang~ is concerned. In the p~t food can mark~t it has been 

sho"l'm that the 2-piece innovation directly impacted an industrial 

structure when Hardon Illingv!orth entered the arena. One of the most 

sienifica~t pointers fro~ this episod~ is the importarlcc of the nature 

of the technoloey. The mystique "lhich curroll."1ds convtntional can­

makine affords its O\offi barrier to entry. The only bIO UK firms to 
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enter this market - Reads a.'1d Cro ... m Cork - both did so with the 

confidence gained from a history in metal container fabrication and 

also with the tech~ical support of exp~rienced American ca.'1-rnakers. 

~'he evidence of l1etaJ. Box superiority in conventional ca.'1-rnaking 

suggests that the 3-piece can-makir~ art is not easily learnt. The 

secor~d irn!,ortant factor in the exploitation of innovation to arise 

from th~ analysis of th~ pet food industry is the role of the 

customer. \'lithout the detcmination and commercial muscle of 

Pedigree Pctfoods there would have been no D & I pet food can in the 

UK. Th~ role of Pedigree indicates the importance of the structur~ 

of thl;;' consulning as ",ell as the manufacturing industry ... ,here technolo­

gical innovation is concerned. 

The case of the beer and beverage can reinforces many of the conclusions 

about thl;;' nature of technical char.ge and its relationship ... ,ith industrial 

structure dra",m frotl the instance of the food can. Host obvious are the 

importance of the final rnarkct situation and future gro\'lth potential and, 

secondly, the role of the customer, as evidenced by Coca-Cola, in forcing 

the pac~ of technological innovation in the supply industry. The 

observation that the ability of thl;;' 2-piece can to take an increasing 

share of the packaged drink market was due to thu marketing adva'1tage 

of the rinc-pull-end, would suggest that i~~ovation b~eets i~'1ovation. 

The Ilorthfield project confimed sor;H:~ of the classjc variables in 

technological innovation such as th~ role of risk, ~'1certainty and 

conrnitrnent; it also highli~1ted problerns regarding investment decisions 

\'ihich may be peculiar to multi-national corporations. 
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As r~gards industrial structure, the differ~nt paths of th~ huma~ 

food and beer and bevt:raee cans ",ould st:cm to make it indisputable 

that the ncv: entrants to the:; industry since 19b8 inv~sted in a 

market ratht:r than a technoloQ'. The nature of the n~\'T technology, 

,·]hile it suited the expansive resources of Mt'tal Box, was an 

encouragt:mt:nt to completely ne", entrants. Given the profits to be 

madt: in the co~ventional beer a~d bt:verage canmark~t (Table XI) it 

v;ould Se~m probabl~ that the large American can manufacturers suc'h 

as I1acanco 'lJJould have invested in the UK market even v,i thout' tht: 2-

piece innovatio!l, as evidl..'ntly the case v1ith CroHn Cork. 

It ",ould st:::cm that the me ca."1 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 ca~l fror.1 the minor to the major partner 

in the m{ can industry. The considerably greater standard variable 

nargin on the dril~~S container relative to the food can has attracted 

the investment of the nC\l entrants. The fact that the hieher single can 

outputs involvcd in the beer ~~d beveragc ind~~try give the 2-piece 

cO!1tainer a!1. opportunity to exploit material cost savings has resulted 

in a concentration of ir:vcstment in this nc\! type of ca;~. 
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Th~ transformation in the structure of the UK can industry in the 

19705 encouragt:s tht: belief that it is no\.,. a more innovative industry 

. and that th~ bustling comp~tition in the dynamic beer and beverage 

sector is a contributory factor. Such assertionc need to be examined 

carefully. \lith so much investment and unprecedented compcti ti ve 

activity in the can indU3try it is all too easy to become subsumed 

in \-lhat can only be described as the 'razarnata::' of 2-piece technology. 

In fact the industry in many ways retains its traditional characteristics. 

Although there has been the radical process d~velopmcnts of D & I and 

DRD and hybrid dra\m container processes, within this technoloGY the 

pattern of innovation remains much the Sar:JC. The industry is still 

ove:r-\·:hclr.!ingly concernt:d - particularly "Ii thin the 2-piece development -

vlith minor, incremental material saving a"1d process improving innova­

tions. Indeed, if vIe look beyond the 2-piece technology it ,,'ould 

appear that there is in fact a reduced variety of innovation. Can­

T:iakcrs have become so preoccupied with th!:! dra\-1n cor.tain~r that the 

pace of technical chang!:! ... :Uhin th!:! industry as a \·:hole - and it must 

be remembered that the conventional can accounts for by far th~ greater 

shart: of the m~ can mark~t - seems to have slackent:d, though admittedly 

this may be an erron~ous impression created by the publicity surround­

ir.g the 2-piece cay). The extent of the innovation ... ;hieh has been 

catalogued throughout the post-... !ar period makes for O!1e conclusion 

that is \<Jell nigh indisputable, i.e. that the UK can industry has 

been a hot-bed of irillovation, albeit for most part incremental, 

irrespective of the structure of the industry. From the analysis of 

the economic impact of conventional Ca!l-rr:aki..'1g innovations a.'1d from 

th~ evaluation of the financial implications of the 2-picce tech-

nolocy, it is th~.cas~ that the accumulated, minor, incremer.tal 
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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 c~~ has mad~ a dubious contri-

bution - to date at least - and in some cases a negative one, to 

human welfare in the only meaningful 'rlay in which the can-maker can 

mt;:asure it, namely the price of th~ caIl. 

The case of the me can industry posits th~ question \-lhy should a 

company pursue a policy of technological innovation so vigorously 

\-{hen for nearly t\.!enty yo::ars it enjoYt;:d a unique monopoly on the 

sale of o,en top cans? The ans\-!er from a single industry perspec-

tive would seem to be that the case of the m~ can industry supports 

the argument that monopoly pm·,rer provides the environment best cui ted 

to technological innovation. If this is corrt;:ct, where docs it leave 

tht;: role of comp~tition? It has been shO\'!l1 that comp~tition in the 

1970s has been responsible for innovations~sometimcs even for pr~-

r.lature and u..'1economic innovations. This aP!Jarent paradox can btl 

reconciled, indeed its solution is contained ,tJi thin and has been 

sugcested by the ir..ter-industry approach adopted. v.bether Netal 

Box is on~ alone or or.tl among many in the m\ can-makine industry is 

not the ir.1portant considt;:ration. The a::alysis of the post-vlar 

development of the UK can industry has shovm that Netal Box has al\<layS 

bt;:en acting u..'1der tht;: pressure of competition irrespective of the 

structure of the UK can industry. The pr~ssures involved have been 

indicated at numerous points in the study and nearly all of them lie 

outside the strict parameters of the can-~ru~ine industry. Pressure 

from \-lithin thema:lufacturine chain of tinplate maker and ca'1 maker, 

pressures from alternatiVe forms of ~acy~ging material such as 
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alumi~ium and plastics, pressures from alternative containers such 

as bottles and jars, pressures from alt~rnative food processing 

systems such as fr~~zing and dehydration, pressures from customers 

threatened. by alternative packaging and processing dt::vt:lopments, 

pressures from customers threatened by direct competition and, 

finally, the ultimate pressure, the need to ensure that the cann~d 

product - as a non-t:sscntial good - continu~s to compete for the 

disposable income of the consumer. 

It is in vieH of the crucial role of these outside forces in determin­

ing the patter!"! of innovation in the can-making industry that one must 

extend the analytical framc\':ork to incorporate them in a study of the 

nature of innovation from an inter-industry perspective. 
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1. Introduction 

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 exposition is 

the minimum necessary for a basic understanding of the 

technologies concerned. After brief mention of the ce.nning 

industry, the chapter examines the role of alternative packaging 

developments influencing the nature and pattern of can-making 

developments. The chapter cCllcludes by considering the role of 

the complementary development of secondary packaging in the course 

of tinpla.te and can-making innovatims. 

2. Canning Developments 

In formulating a conceptual framework for examining innovation 

froin an inter-industry perspective it was originally ccnsidered. 

that examination of the focal industry - can-making - would be 

complemented by an almost equally in-depth investigation of the 

teclmological relatimship 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 secmd or subsequent strata of this innovation system. The 

analytical usefulness of this perspective was reinforced in the 

research an the historical background which suggested a close and 

strang relatimship 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 canning :industry. The intricate interplay of 

technological forces which was such a feature of the tinplate/can-



32~ 

making relationship was not a characteristic of the canning 

industry. While innovatims in tinplate manufacture and can­

making were observed to have important implications for thE' canner, 

and vice versa, the meaningful instances which could be cited as 

having important implications for an understanding of the nature of 

technological innovaticn were not numerous. In view of this 

finding it has not been considered either justifiable Or necessary 

to present a review of the canning process*. 

It would appear that although the can-making and canning industries 

are totally' inter-dependent, the canning mdustry 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 Box in the can-making/canning relatimship may be responsible 

for this. It could well be the case that in the United States the 

canning industry played a more active role 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 • C ornpet it i ve Packagin g 

1. Overview 

The hypothesis underlying this section is that to understand the 

innovaticn system wi thin the tinplate and can-making industries ene 

* For those wishing to explore this technology in greater depth 

additienal bibliographical sources are given at the end of the chapter. 
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has to be aware of competitive forces that operate 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 1* 

UK Market for Packaging Materials by Value - 1979 (£ Millim) 

Tinplate 650 

Fibreboard 585 

Plastics 746 

Glass 354 

Paper 226 

Board 275 

Paper Sacks 116 

Aluminium Foil 108 

Steel Drums 105 

Aerosols 76 

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 consolidating and extending its use within its existing 

framework. This has meant that in the UK food and beverB€e markets, 

al temative 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 aluminium and then ccnverting 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 cne of the most energy-intensive 

processes 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 one 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 an recycling. 

Some 90% of the energy used in aluminium production can, in effect, 

be used again if the metal is saved, remelted and reused. Aluminium 

suffers in recycling because it is not lIla8netic, although it is no 

problem to induce magnetism electrically. 

Aluminium 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 transmissioo and to odour. These qualities 

have made the metal a suitable medium for ma~y types of food 

packaging. Aluminium foil has a wide variety of uses for 

flexible packaging; aluminium has lmg been used as a closure, 

particularly on glass, and formed foil containers have been 

adopted for modern catering systems. As a rigid container, how­

ever, aluminium's only long or widely established use has been for 

shallow drawn fish caltainers - until the development of the D & I 

. 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 first 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 co~ercial production 

of these cans did not take place until the late 1930s. Tne 

introduction in 1947 of lacquers based on phenolic resins - which 

have the ability to be rapidly stoved at high temperatures -

opened the way for the development of a continuous aluminium strip 

lacquering process based on the already developed continuous 

anodising process. The application of aluminium 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 a" 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 short~s, 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 

anyone of five different processes. The first is the 

conventional three-piece can-making method, the other four are 

variations of the same basic die stamping technique used by 

Kellver. In the traditional three-piece process problems arise 

in closing the side-seam. Soldering aluminium 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 contain toothpaste. Seccndly, 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 'multi-high' 

ccnventicnal can-making). Thirdly, the aluminium disc may be 

drawn by a powerful steel punch into a cylindrical 'shell, then 

redrawn an a smaller diameter die to give it the desired height. 

The fourth method is me in which the disc shaped slug is drawn 

first into a shallow cylinder by the descending punch, which 

continues through a bottomless die and drags the aluminium 

cylinder through a lower die, slightly smaller in 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 innovatim from 

which sprang 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 in to the frozen citrus juice market, a tradi ti mal 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-reduoed, tinplate was rushed m the 

American market in 1960, twelve months ahead of sohedule. 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 lCl'lg ago as April 1956 a patent was taken out 

in the US for a tinplate can with a 'peel-off' top. It might be 

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 somewhat differing 

implications for can manufacture, since the time of the successful 

commercial exploitatianof the aluminium can the technical 

propaganda of the steel and aluminium producers has 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 

innovatiCl'l has been its price premium CNer tinplate. For this 

reason 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 own and found outlets for their 

cCl'ltainer 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 

operatiCJl of which is very dependent upm the censistency of the 

material being worked. Steel coil processing is not as consistent as 

that of aluminium. The growth in the use of lithographed cans high-

lighted the importance of this difference, good print quality en 
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tinplate often 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. 

i11. Easy-Open Ends 

The seccnd 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 an 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 one plain aluminium end to their cans. This 

innovation met with immediate consumer success because of the ease 

wi th which the can opener penetrated the end. An add! ticnal 

advantage which accrued to the brewers using an aluminium end was 

a reducticn 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, economical to manufacture. In 1961 the first 

satisfactory solution was found and experimental ends were made 

using a variety of techniques such as cold welding, ultrasonic 

welding and riveting to attach the opening tab. :FUrther work by 

Alcoa in conjunctim 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 cQ1flguratim. 

Two basic alloy systems were developed for use in the manufacture 

of can ends, an aluminium manganese and, increasingly later, an 

aluminium 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 on all-purpose cold mills. The alloy, 

temper and gauge produced by this method are variable; a strong 

alloy in a super hard temper 1s 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 ea~-open end. 

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

flat and somewhat crescent shaped. From this early tab 

configuration 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 undergone a great many variations. One note­

worthy characteristic is the location or 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 orr-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 aluminium end eliminated a very significant area of 

potential tinplate usage, its introduction did not bring about the 

'life and death' type struggle between aluminium and steel tc be 

found in the rigid cCl'ltainer market. The reason for this was 

because the innovation could be applied equally successfully on a 
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car, 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 thereby fuelled the development of the 

aluminium two-piece can. and the competitive respcnse of the 

steel D &: I can. 

iv •. UK Developments 

In the UK aluminium has pl~ed 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 salmon where the cost of the container is a'less significant 

proportion of the final selling price. FUrther, 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 piooeered the aluminium can. 

The ccnvenience aspects of the easy-open end were so great, how­

ever, that they outweighed the cost factors. As a result, in the 

UK the easy-open end was introduced over six years before the tall 

aluminium can, and the latter has to date shown little sign of 

displacing tinplate to anywhere near the extent that has tak~! 

place in the US. (The 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 considerably less steeply 

than tinplate (about a 5% difference in the crucial 1968-70 period 

when Metal Box were on the threshold of their two-piece venture). 

The most Si€,'.lificant 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 aluminium 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 be the case in the 

future, as the chief concern of the aluminium industry will be to 

recoup an acceptable return Q1 investment. If it were not for the 

enormous value of the Europea~n can market, the aluminium 

manufacturers would most probably concentrate their attentions 

only on those outlets where aluminium has clear product advantages 

over alternative packaging media and where, therefore, there would 

be scope for significant price premiums. This is clearly not so 

in the case of the can industry; the aluminium industry must there­

fore cQ1centrate its efforts within this area on technological 

innovation 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 

'feather1ite' aluminium can (a container introduced in 1972 which was 
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20% lighter than the standard aluminium can) and also the poly-

propylene adhesive film lamination Which allows wider use of 

aluminium ends. en 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 in fluence the nature of tinplate t s techn 01 ogical 

respcnse. 

v. Glass 

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 

replacement. The nature of the post-war tinplate-glass relation-

ship has been ane of continual encroachment by tinplate with the 

glass ma~ufacturers apparently only reca~tly 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 upon. 

Glass Container History . 

Al though an ancient medium for packaging food and drink, it was not 

until the inven-tian of the internal screw stopper (1872) and the 

crown cork (1892) that the incentive to mechanize glass container 
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manufacture and filling was provided. After ccnsiderable and 

diverse pioneering developments in the late 1800s and early 19009 

particularly by the Owens Company in the US, the Hartford single 

feed glass cmtainer-ma.king machine was perfected in 1922. This 

'gravity' or 'gob' teed method accounts tor around 90% of 

contemporary glass container production. 

The ModE'm Glass Container-Making Process 

Thf! raw materials for glass are all indigenous and inexpensive. 

A typical bottle consists of 50% sand, 20% cullet (Clean, broken, 

recycled glass), 1~ soda ash, 11% limestone and 4% of minor 

additives. To manufacture glass containers these raw materials 

are mixed and fed into the glass melting furnace where they are 

fused at over 15000 C. The molten glass is then cooled slightly 

in a torehearth (a long, covered tr~h). As the glass leaves the 

forehearth it is transformed into a seres of 'gobs', each 

separated by th~ 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 

conta:iner 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 second mould. In 

the blow-blow process two puffs of compressed air are use~ ene in 

the parisen (blank) mould and the second after the gob has been 

swung into the blow mould. 
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As the ccntainers leave the forming machines they travel en a 

conveyor through a hood in which they are strengthened by chemical 

process. This treatment is generally referred to as the 'hot-end' 

treatma~t because it is carried out soen 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 surface 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 annealing 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 sec and surface treatment, generally 

referred to as the 'cold end' treatment because it is carried out 

when the bottles are close to or emerging from the annealing lehr. 

A combmatian of hot and cold end treatments imparts not only 

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 cmtents 

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 

controlled by preventing contact with air, contaminating glases or 
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light. Because the packages are closely associated with food they 

must 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 decomposi ticn". 

When confined to this definition of the technical requirements of 

packag1ng, glass ccntainers are arguably the natural medium for 

food and drink. Amang its characteristics, glass is chemically 

inert, i.e. it does not react with the contents and, secandly, 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 ane ccnsiders the 

market1ng merits of glass vis-a-vis other ccntainers that the 

disadvantages arise. While glass scores over cans an be:ing 

reusable, resalable, distinctive and attractive, it loses out to 

the can, principally, on being heavy and breakable. The glass and 

can manufacturers frequently produce almost interminable lists of 

the merits of their ccnta:iner and cite contradictory evidence an 

consumer preferences. Essentially the situaticn 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 ker.nel of glass cantainer 

innovaticn • 

Innovaticns In Glass Containers 

As initially formed glass is probably some twenty times stranger 

than steel, but it soan 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 thuB give a container ten times strcnger 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 strang, was 

originally responsible for highlighting this drawback of glass (a 

disadvantage further exploited by plastic). 

A dramatic contribution to strength and abrasion-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 Bioz in 1970s). The 

assul t 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 ccntainers. It was this cost­

saving which made possible the introduction of the lightweight 

'one trip' soft drinks bottle in 1966 and, subsequently, the 

disposable beer bottle. Somewhat paradoxically, lightweight bottles 

are often less prone to breakage than the heavier types because 

their surfaces have not become scratched and weakened by handling as 

with multi-trip bottles. 

Despite their considerable progress in lightweighting, the glass 

container manufacturers seem to accept that the can enjoys decisive 

advantages in the take-home beer trade (cidar excluded); while 

Ca1tinuing to defend their declining share of this market, the glass 
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container 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 considerable 

success in this sector. A variatioo 00 the usual lightweighting 

theme, and an innovation with the technical and marketing appeal 

to co.mter 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 

carbooated 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 

coun ter the can by mi.mick:fng its easy-to-open facility. When the 

one-trip beer bottle allied to the twist-off closure (in place of 

the traditional crown closure) failed to succeed, the glass 

cootainer manufacturers turned to more visible technical 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 bottle (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 has the advantage 

over the "Rip-Capt! 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 innova.tion has 

been the "Twist-Off Crown Closure", while in addi ticn to the wide­

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

as the 'dumpy'. 

Costs 

Not cnly must thE: glass manufacturers devise a container to capture 

the imagination of the beer and soft drinks producers, but must 

also demonstrate the cost-competitiveness of their product against 

the can. .AI though there is considerable disagreement on the 

relative cost positions of the bottle and the can there is general 

ccnsensus that the bottle offers a significant bought-in eccnomy 

for the filler, some or all of which is subsequently lost due to 

slower filling speeds in particular and higher handl:ing costs in 

general. The following ana.lysis, although commissiClled by the 

glass container manufacturers, appears to be the most objective 

available. 
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TULE II* 

A. Material Costs 

Breakdown of Typical Class Bottle Price 

per '000 

Bottle: 100z No Deposit £19.00 

Crown: 

Label: 4 Colour 

1.20 

0.60 

£20.80 

Outer packaging 24 bottles in six pack multi-wrap (neck through) 

with shrinkwrap; multi-wraps @ £18.00 per '000. 

Breakdown of Typical Can Price 

Can: Standard 2 Piece Tinplate 

Printed 4 Colours 

Aluminium Ring-Pull End 

LESS 4% Rebate 

!rotal 'Unit Cost 2.44p 

per '000 

£25.50 

4.60 

1.20 

£28.90 

Equals 2.89p each 

Outer packaging 24. cans in six pack "Hi-Cene" t shrink wrapped in 

shallow tray; trays @ £32.40 per '000. 

Total 'Unit Cost 3.16p 
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B. Cost Calculaticns 

Data used to produce 'Typical Answer'. 

Bottle 

Capi tal Cost of Line £348.5K 

Depreciation & Interest 20% p.a. 

Line Speed 600 p.m. 

Manning Levels 16 

Operating Line Efficiency 55% 

Maintenance Costs p.a. £BO.OK 

Ccntaincr Losses 1.85% 

Product Losses 0.35% 

Distribution Distance 100 miles 

In-~rewery 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. Man~ment CcnBultants 

Can 

£444.25K 

20% p.a. 

1000 p.m. 

12 

60% 
£60.OK 

2.0% 
negligible 

100 miles 

Can p. each 

0.015 

0.417 

0.023 

0.105 

0·275 

0.835 

Can F' each 

3.160 (79%) 

0.835 (21%) 

3.995 



These figures would possibly be broadly accepted by the filling 

industry. There are a number of reasons why the eCalomics 

indicated by the figures have not been decisive in influencing 

investment decisions. One of the most potent reasons w:11 be the 

proven efficiency of UK canning lines when operating at very high 

speeds, whereas UK bottle filling lines do not meaSUre up well by 

intematiana1 standards. 

The different performance of the UK canning and bottling industries 

reinforces the importance of the relatialShip between industrial 

structure and technical change. Glass container productim depends 

for eccnomy, like the can, on continuous production in large 

quanti ties. The frae;nlentation of the bottling industry has 

militated against lcng runs en 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 

container industry is traditionally fragmented; severe intemal 

competition has made for low margins without the concentrated surplus 

available for investment as in the case of Metal Box. Since about 

1960 merg~ have significantly reduced the number of firms and the 

glass container industry is now dominated by United Glass, Roclcware 

and Redfearn National Glass. ~is has improved the scope for large 

scale investment and innovation. These factors should make for 

keener price compeU tiveness against the can, reinforcing the trend 

in raw material prices in favour of glass. 
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The role of the glass jar in the food area is worthy of note even 

though in the UK the can virtually mcnopolises the thermally 

processed food market. Only about 1% of processed fruit and 

vegetables is packed in glass in the UK, compared to more 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 glass industry feels that the 

processed fruit and vegetable market is an area where the glass 

jar caul d 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 container 

industry would emphasise the opportunity glass offers for eye-

catch:1ng appeal, but a major drawback is that the higher standard 

of presentation required increases food processing costs. 

) 
\ 

There are two maj or obstacles to a successful penetration of the 
\ 

processed food market by glass. The first(is_,the inadequacy of 
" , 

packaging and processing technology in the UX as regards glass 

containers for food. The second is the declining state of the 

market anyway, with tight margins, cut-throat competitioo and very 

little advertising of the end product. The glass manufacturers 

would no doubt argue that a glass ccntainer might be the develop-

ment to stimulate this market by replacing the 'anonymity' of the 

can. 

Ccnclusicn 

contain""r developments on the nature and course The role of glass ~ 
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of technological .progress in the can industry has not been eny-

where near as influential as that of aluminium. The glass 

con tamer industry has, like the can mdustry, 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 the jar, glass can cnly 

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 the can-makers in fending off a 

successful 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 cnly alternatives to the tinplate 

can. Plastic and fibreboard may both be formed to offer a similar 

rigid ccnstructicn as a can. 

Plastic 

Plastic has been the object of the greatea speculaticn 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, 
I 

also, in displacing glass. A plastic can suitable for carbonated 
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drinks was introduced in the UK by PlastCJla (John Waddington Ltd.) 

in 1973 but seems to have disappeared without making any 

impression. This cCJltainer combined a single-piece body and a 

spun-Cll 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 eCCJlomic 

alternative to the tinplate can were to be developed in plastic, 

its impact would undoubtedly be significant. The world's major 

packaging companies recognized the potential threat of plastios 

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 container, notably in toiletries, 

whilst the aerosol has also been used in the US as a food dispenser 

(mainly for whipped cream, desserts, sauces and the like) but does 

not appear to have been SO employed in the UK. 

Retortable Pouch 

Al though the retortable pouch is usually made of either aluminium or 

plastiC, this type of container is wort~v of a mention in its own 

right. Interest in the retortable pooch has been increasing in the 
. . 

UK, particularly since the introduction of aseptic 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 

disadvantage of somewhat slower filling speeds and requires more 

secondary packaging. It is, however, easier for the packer to 

store and it provides transport economies. It scores heavily 

regarding energy costs in its producticn; the energy needed to 

produce a 160z pouch, including the cuter carton, 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. Complementa-:y Developments 

i. Overview 

In considering the role of technological change from an inter­

industry perspective the question of complementary developments 

arises. 

The study of the impact or repercussions of innovatim beyond the 

focal industry is usually associated with very major developments 

such as the railways, electrification or computerisation. Such 

investigations often tru:e the form of 'multiplier' or 'accelerator' 

type analyses and seek to explore the labyrinth of industries which 

build up around major innovaticn 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 bot.'tJ 

drew attention to what might be termed non-apparent complementary 

production; it is simple, for example, to relate the production of 
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records to record players but often more difficult to causally 

relate less connected activities. Electrification, for example, 

contributed to the house-building boom of the early twentieth 

centry as people sought to go 'all electric' in their houses. 

Similarly, another major innovation, the motor car, also 

contributed to house building as people desired garages adjoining 

their homes. 

In dealing with developments at the level of can-making such 

grandiose connections do not arise; in this sector the concern is 

with only one type of production which directly complements the 

open-top can and which is therefore a contributory factor in the 

success of can-making innovations. The specific complementary 

production involved is that of secondary packaging. 

ii. Secondary Packaging 

Secondary 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, ego palletisation, and secondly there is the 

secondary packaging emplo,yed for marketing purposes ego 'multipacks'. 

Palleti sati on 

Palletisation was essentially an American development to overcome 

the mammoth transportatiCJ'l 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 1950s by the now familar Busse pack in which the 

canS are stoOd vertically on a wooden pallet base and overwrapped. 
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The contribution of the Busse pallet has been in fast, reliable, 

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 innovations. 

Packinp" Filled Can s 

The packine of filled cans has changed cQlsiderably during the 

post-war period, partly due to the requirements of can-making 

deve1op:ne."lts. 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 am~xnt of 

seam-to-seam daJIla€e resulting in denting of the can near the 

end seam. The introduction of lighter thiclmess tinplate and 

aluminium cans highligh~ed this limitation. These innovations 

consequently stDrr~lated the development of casers in which the 

cans are fed Ofi 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 given 

size and therefore offer a price advantage. 

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

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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ShrinkwraTiping 

Shrinkwrapping was not initially suited to cans because it still 

allowed movement within the pack. The inventicn in 1969 of a 

special round-cornered tray as a base for assembling containers 

prior to shrinkwrapping overca'lle 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 particularly 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 cnto the super­

market shelf after removal of the shrinkwrap. 

4 •. the tray is easy to dispose of. 

b. A substantial cost-reduction in the outer material is possible. 

c. The transparency 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 

Mu1tipacks, often shrinkwrapped, have made a significant contribution 

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

significance a:nd discussial is consequently deferred tmtil the 

following chapter. 

5. Summary 

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 foroes as was found in the 

case of the preceding two industries. There is a lack of the 

technological stimulus - respobse 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 tale 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 the study lies in the historical development of the industry 

catalogued in earlier chapters and, in particular, the dominant 

role of Metal Box in t.~at development. To seoure 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 

elsewhere. It is probably because Metal Box has been so well 

grounded in all areas of canning teclmology 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 an can usaee as 

well as ca.'1-making. The case of the aluminium industry is the 

most striking exa.mple of the impact of a new technology on 

established industries. Since 1960 aluminium has been m3.king a 

sustained attack an the America.'1 can at the 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 develop~ents in the tinplate and can-making industry. 

'1hilst the goal of a light-weight steel c~'1 has existed since 

Appert's times, it has been the threat of aluminiumwh1ch ha::; given 

the search for 'thin tin ' its .overriding urgency since 1960. The 

steel industry has been anxious to prove that tinplate is not 

lacking in areas in which it was originally considered that 

aluminium enjoyed inherent advantages. In add! tian to reducing the 

weight of the conventional can, the steel industry has demonstrated 

that traditional can stock is compatible with the most dema~ding of 

drawing technologies. It is interesting to note that thp one area 

where aluminium has eclipsed tinplate is in the easy-open feature. 

Al though steel easy-ope."1 ends have been made they do not ar'pear 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 ca.~ Usaee, is that 

the aluminium end of itself does not pose any t~eat to the 

~xistence of the tinplate C~l, as the aluminium two-piece appeared 

to do. Whilst the tinplate makers would no doubt like to see 

alumini~~ repulsed in this area also, ~~e success of the bi-meta1lic 

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

aluminium manufacturers did not erode this differential. The actual 

competitive struggle to establish aluminium as can stock ~s only a 

recent feature of the UK situation. With no home-based aluminium 

interest to contend with Metal Box was under no pressure to pioneer 

aluminium can stock. Ccnsequently there is a consistent pattern in 

the' UK of delayed adoption concerning aluminium. The development 

work for the aluminium can a.~d ring-pull end was undertaken in 

North America. Metal Box did not adopt the aluminium easy-open end 

until the evolutionary phase of the development cycle had been 

completed and the 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 condi tioos which gave rise to 

the aluminium can were absent from the UK. Al though the aluminium 

can has been adopted it is difficult to perceive of it ever having, 

emerged from the UK. 

One of the most interesting questims now facing the domestic can 

industry is whether to use twplate C1r aluminium 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 me can say 

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

availability of both metals. 

The glass industry cC!1trasts 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 far most of the post-war peri od as regards 

industrial structure; the experience of each tends to strongly 

suggest that competition between the major glass manufacturers and 

the, low profit margins obtained have restricted their willingness 

or ability to devote their resources to a strategy of innovation, 

as in the case of Metal Box. The glass ccntainer industry 

influences the pattern of innovation in can-making by creating 

cost-cC!1sciousness and also by offering product competition, though 

in both instances the initiative has rested with the can industry 

for most of the post-war period. While it is a natural competitive 

respC!1se for the glass 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 superlroity 

of the farmer in the UK. Consumer evidence en container preferences 

is unreliable and unccnvincing. Unless consumer preferences are 

voiced more loudly in the market place the food and drinks 

manufacturers will CC!1tinue to decide whether 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 and, in particular, aluminium are examples of real 

competitive pressures which lie outside the parameters of the can-
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making industry, they are not what we understand, in the 

Schumpeterian 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 innovations from within traditional industries, but new 

products and processes w~~ch threaten the very existence of whole 

industries and do not strike mly at the margins, as in the case 

of competition in the traditionally accepted sense. 

No new technology has actually materialized to threaten the 

existence of tho can, but the metal cmtainer industry has always 

been aware of the possibility, some would say overly cmscious of 

it. It has been mentioned earlier that tinplate has been written 

off as a packaging material with monotmous regularity; the inter­

national packaging companies have protected themselves against the 

threat of new packaging technologies by diversifying into the new 

areas. This to some extent has undermined the Schumpeteria"l 

concept of the 'new thing' as the most potent form of competition, 

but it has not invalidated it. Within the inte:rnational, 

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 own particular product, irrespective of the investment 

portfolio of the Company as a whole. For this reason the 'new thing', 

or the threat of it, exerts th~ same commercial pressures in the 

market place even though it is not accompanied by the emergence of 

new firms in the traditional idea of capitalistic evolution. 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 corne to pass, the predictioos themselves are 

evidence enough that the threat of plastics, and the other new 

packaging materials mentioned, has to some extent served the 

• competitive' function of which Schumpeter wrote. The new 

technology has had precisely the effect that Schurnpeter predicted 

in other areas of the innovatian system. The tm 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 

steel producers - despite their monopolistic situation - a 

pressure to perforn 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 erllanced by complementary 

developments in secondary packaging. Secondary packaeing is, of 

course, a distinct area ~~d its development has not been dependent 

on the progress of the can. The can makers ~~d users have, however, 

adopted secondary packaging wherever it has been advantageous to do 

so. Somewhat fortuitously a number of tinplate and can-making 

innovations such as thinner tinplate and necked-in cans have 

enhanced the compatibility of the can with some forms of secondary 

. packaging. 

6. Ccnclusicn 

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 maker~ control. These are primarily 

competitive pressures at the technological level, initially, to which 

the can-maker must offer a technological response; while competition 

in the traditional nee-classical sense rarely has a cataclysmiC 
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effect an established industry, new technologies 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 breakt}-1.rough. 
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The background information to this Cha~ter ha~ been 

compiled from a review of the relevant tech~ical a~d co~ercial 

periodicals (see references Cha}"Jter II). Informatio!1 on the 

aluminium industry ha~ been supplemented by in-house material. 

provided by Alcoa. Information on glass contaiTler developments 

has been dra ... m fror.! discussions "li th the mal1agement of United 

Glass Ltd., and from in-house material su:!,:-.lied by United 

Glass, Redfearn National Glass a!1d by Rockware Glass. 

.. 
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1. Introduction 

This study has attempted to gain a deeper understanding of the 

nature and role of technological change by examining it wi thin an 

industrial framework. The factors which give rise to innovation 

and the wa:y in which these changes impact en the eCQ10my 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 thrrugn 

which competitive pres~xres operate has been largely by-passed. 

One has to be aware, in examining innovatien within an industrial 

context, of the role of external pressures in shaping the rate and 

direction of innovative activity. The purpose elf this chapter is 

not to extend the analytical framework to include these 'exogenous' 

factors, but to briefly introduce them in the way of qualification. 

Without such qualificatien there is the very real danger of 

asserting cause and effect relationships betwpe~ 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 change in ca.'1Iled food consumptim*, but by a general look 

at the post-war trends and, secondly, by highlighting a number of 

specific areas where both technological and market forces may be 

seen to combine in determining the conmercial success of a particular 

carmed 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. Convenience foods are defined by the Natic:nal Food Survey 

Committee "as those processed foods for which the degree of 

preparation has been carried rut to an advanced state by the 

manufacturers and which may be used as labrur-saving alternatives 

to less highly processed products". A number of socio-eccnomic 

factors have combined to produce the growth in convenience foods. 

The Secc:nd 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 can~~mer 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 cOl"lvenience foods, in 

particular an implicatic:n that their use for anything but snacks 

suggests an inadequacy in traditic:nal domestic skills. Similarly, 

convenience food, and canned food in particular, is associated with 

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 cantributicn 

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 on staple 

foodstuffs and increased the variety of foods consumed. Again, how-

.. 



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 marriages, 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 

increasing emphasis an leisure has also reduced the inclination of 

people to prepare elaborate meals; 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 cha~ging pattern of whole­

sale distribution and retail selling have favoured the growth of 

prepared foods. The ;increasing cost of labour e-enerally means that 

distri butors can afford less and less handling, particularly at the 

point of sale. Goods must be packed for sale by mass production 

methois wherever possible. This packaging makes self service at the 

wholesale stage through 'Cash a~d Carry' possible for most goods. 

The enormous growth of 'multiples' since the war and the domination 

of the grocery trade by the 'big five' would have been impossible 

wi thout growth in packaging; the two are now xm:itually reinforcing. 

The growth in concentrated, high choice retailing which allows 

economies in purchasing and management was itself dependent on socio­

economic changes, primarily car ownership. 

3. The N.arket for Canned Goods 

i • Human Food s 

After consistent post-war growth in nearly all areas, demand for 

many canned foods is now static or actually declining •. 
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a. Fruit and VegetablE's: the major canned products are beans 1n 

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

rest of the processed vegetables sector is made up of an 

increas1ngly wide range of produce. To combat the levelling 

off of demand 1n some tradi tianal canned 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 canned fruit is imported to the UK from South 

Africa ~~d Australia, with relatively small amounts of home-

grown fruits such as s~rawberries accounting for UK output. 

b. NJ.lk: the market for traditicnal condensed and evaporated milk 

1s a relatively static area. The success of certain other milk-

based products, particularly puddings, has somewhat compensated. 

Rice pudding Imlst be the product most suited to canning; it 

takes only a few minutes to prepare compared to the hours of 

preparation required far 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. 

c. Soup: soup is another instance of rapid early growth thanks to 

large Bcale advertising by the major companies. This growth 

has now levelled off partly due to the introducticn of 

dehydrated packet soups. 

d. ~: canned meat has not traditionally offered a large outlet 

for the domestic industry, and is not considered to be a 

potential growth area. The food processors have turned to 

'ready meals' to revitalise this area; these include traditional 
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English meals 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 inc ease 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 establjshing these products 

as large can users 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. .Ei§h: fish makes up only a very small part of the UK canned food 

output, demand is mai~ly seasonal. 

f. Baby Food: the baby food market is a very interesting area in 

the cmtext of this chapter because its development has been 

surrounded by a variety of socio-ecmomic and market forces in 

addition to the technological input of Metal Box, discussed 

earlier. 

A major influence an 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 bi+ths 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 1931, but UK production 

did not start until 1947. The market grew quickly to 7 t 500 tons by 

1953 with HeinZ accounting for over 90% of sales; other firms in 

the field. m a smaller scale were Trufoods (with glass jars), Brands 

and Robinsons. Heinz introduced junior foods in early 1958. 
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Eaby feedine habits are an emotive area; to maximize the market 

potential it was neoessary for Heinz, by subtle promotion, to 

influence pediatric theory and traditional domestic ideas an baby 

care. 

Heinz apparently believe that the key to success in the baby food 

market is variety an the premise, no doubt, that mothers equate 

this with a balanoed diet. The 1947 range originally consisted 

of six varieties; when Heinz introduced three types of junior food 

ten years later the strained ranee had inoreased to twenty-one. 

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

increased to 102. 

Nestle, Libby's, Eatchelors and Sootts all attempted at various 

times to gain a foothold in the strained baby food sector only to 

subsequently withdraw. Trufoods remained into the early sixties 

as Heinz' only real competitor, offering a range of thirty-five 

varieties packed in jars but at a significa~tly higher prioe. 

Robinsans persevered with their lever lid cans, a.'1d 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 that 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 conceivably halve Heinz market 

share if each Company were to offer an alternative container. Heinz 

believed it made more commeroial sense to accept the inevitability 



of effective competi tim but to trY and cmtain it by also 

offering baby food in jars rather than be drawn 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%. 

1962 

Heinz 95 

Others 5 

100 

TABLE 1* 

Cann~d Baby Food Market % 

1966 

Heinz 83 

Gerber 13 

Others 4 

100 

* Source: Retail Business 

!ill 

Heinz 75 

Gerber 18 

Cow &. 

Gate 

(Unigate) ....1 

100 

With the decline in the birth rate from the second half of the 19608 

Heinz sought to counteract a decline in sales by extending the ~e 

range of babies using canned food and, secmdly, by the Company t s 

policy of increased varieties. As a re~~lt, 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 advisine mothers to keep their babies 

on milk for a longer period. 

Whilst Gerber have remained wedded exclusively to glass, Heinz 

cCl'ltinue to favour cans, their filling Hnes for jars are, in fact, 

worked substantially below capacity. Some of the disadvantages 
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claimed for jars are that exposure to 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 

manufacturers 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 lid on glass jars, Gerber introduced 

the twist-off cap. The perceived disadvantages of the can are 

essentially e.motive and suggest anachronistic prejudices against 

the metal food container die hardest in the area of the baby food. 

Evidence has shown that 60% of mothers have a strong preference 

for gl~.ss; reasons offered are safety, cleanliness and aesthetic 

appeal. In add! tian 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 than 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 .7c:y:;:, 

and those through chemists only 30%. This trend was again turned 

round due primarily to the efforts of Boots, the most successful 

retailer in the baby products market. 

TABLE I1* 

Sales of Strained and Junior Baby Foods 1977 

Boots 
Other Chemists 
Grocery Outlets 

* Source: Retail Business 

eft 
32 
15 
53 



The grocery trade, faced by a falling birth rate, has tended to 

devote less and less space to baby products, principally resulting 

in less variety in baby foods. Thls.r4s been counter-productive 

because of the pre-occupation of mothers with a balanced diet for 

the infant. Secondly, you."lg mothers are very time consciOUS, not 

least due to the constraints placed upon the~ by the child. They 

are therefore increasingly opting to ~Jy all their baby's require-

ments at one time in the same retail outlet; Boots identified, 

responded to, and capitalised an this need. A second problem with 

grocers has been that, despite the good mark-up an baby foods, 

retailers consider it to be a labour-intensive conullodity. To over-

'~omf' these merchandis:ing problems both Heinz 8.'1d Gerber haVf: 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 expensive. Thus individual cans do not have 

to be marked. The colour key used by Gerber distinguishes between 

strained and junior varieties and separates the Cerber range into 

three m~al-time segments: di~"lers, tea-time savouries and desserts • 
• 

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

a Compa.'1Y to influence social thinking by subtle, some would say 

subliminal, advertising. 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 forty years since 

the introductim of canned baby food in 1937 the price of the final 
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product increased to only 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 responsible. 

In the future the increased use of the innovation of the domestic 

food mixer will contribute to what will probably be a ccntinuing 

decline in the prepared baby food market. The' two-piece baby food 

can, when Metal Box finally overcome their considerable develop-

ment problems, may affect the respective market shares of Heinz 

and Gerber but is unlikely to have the marketing appeal necessary 

to bolster a flageing market. 

H. 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 carmed product. Pedigree Petfoods, who reintroduced canned pet 

food to the UK after the 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 tans, by 1976 this figure had 
4 

risen to 603,000 tons. Pet ownership in the UK is about ~ million 

dogs and 5 million cats. 

The alternative to prepared dog and cat food is fresh food, scraps 

or milk. Whilst ccnsumption of prepared pet foods has been rising 

dramatically, consumption of the alternatives has hardly changed. 
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TABLE III* 

Can smnpt i 00 of PE>t Foods {'OOO tons) 

1960 1212 % Incr. 

Prepared 227 631 177 

Fresh 153 156 2 

Scraps & Milk 533 568 7 

* S~xrce: Retail Business 

The reasons for the preference for prepared pet food is ~~at prices 

have increased much less markedly than ~l1ose of fres.l1, and that the 

increase in use of convenience foods in general has reduoed 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 tha~ 30% of all 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 agaj,nst 

7% in pet shops. Over half the sales through grocers is accounted 

for by multiples; principally Tesco, Cavenham, Sainsbury and 

International stores. 

The cnly hiocup in the growth of canned pet food was the imposition 

of a 2ot. purchase tax in 1969. The prepared cat food market remains 

substantially canned, whilst drJr and semi-moist alternatives packed 

in paper bags and boxes have had some lim! ted success in the dog food 

s"ector since their introduotion 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 packa.eing and processing costs is likely 

to disadvantage cans and canning aga:1nst the dry and semi-moist 

altemative~. However, as long as the pet food ca.."1l1ers cmtinue 

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. 

iii. ~ 

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 cane-top can was replaced by the now 

familiar '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 some 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 million in 1956 to 147 million in 

1960; whilst this represents a large increase, 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-~. In terms of the forecasts of canned beer 

sales made in 1956 this performance was very disappointing. 

There were a number of reasons why early beer can sales failed to 

match expectatioo. The post-war trend in beer CCIlSUmptic:n 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 dr:1Jiker 

confirmed his traditional price consciousness by a revived 

preference for draught. Canned beer was at the time about three 

old pence dearer than bottled, a premium which the beer drinker 

was relucta."lt to pay. A second reasan why canned beer did not 

'take off' from the outset 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 10~, making the throw-away 

can hopelessly uncompetltive. It was therefore evident that the 

EUccess of the can depended en its ability to create new demand 

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

far as possible in the same market. 

A key factor in the success of thp. beer can was its rate of 

adoption, or diffusion, amongst the breweries. ThE' mass production 

of cans for beer could not even be considered until post-war 

restrictions an the use of tinplate were lifted, which ca.~e 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 evida~ce 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 

sO 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 t 

with it accounting for such a small precentaee of total sales, 

production at each individual brewery must have been somewhat 

nominal. 

TABLE IV* 

Diffusion of Beer Cann ing 1956-60 

~ No. of Brewers Types of CannlE'd Beer 

1956 14 32 

1951 19 32 

1958 36 100 

1960 43 120 

* Source: Retail Business 

In the 1960s the beer can continued its steady but ur.speotacular 

growth. It has been since the widespread adoption of the super 

ring-pull end between 1967 and 1970 that the beer can (alcng with 

soft drinks) has become the major growth area in cennin'g. 
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!!ELE V* 

Trends in UK 'Beer Cc.nsu!1!Eti CI'1 1260- 1212 

(mn barrels) 

% by Packaee 

Vol. Index % L~er 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 31 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 73 21 6 

4 

* Source: Retail Business 

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

excluded. 
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TABLE VJ* 

UK Market for Pa.cknp;ed Beer (Million Gallons) 

% Canned 

* Source: Retail Business 

The impact of the easy-open end is further illustrated if we take 

the case of the 100z can, which was the growth area in beer cans 

at the time. 

TABLE VII* 

Annual Percentare Increase of 100z 13f.er Ca'1 Sa.les 

1964 

1-
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 central 

questicn is to what extent socio-economic and market forces may be 

identified as alternative explanations 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 ~~d home entertainment (T.V. watching) may 

be discounted because they are a general post-war influence. This 

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 

ccn sumpti on , particularly amcngst 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 sparingly for many 

years. It iE irrefutable that the increased sales of beers by 

licensed supermarkets have contributed to the growth of packaged 

beer since the mid 1960s. The total number of supermarkets grew 

from 3,500 to 4,000 whilst those with off licenses increased from 

295 to 650. A further complication is the introduction in 1961 of 

the breathalyser law which, if it stimulated drinking at all, will 

have dane so in the tal:e-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 takPJ1 into consideration at the market level. 



As regards complementary developments the complication of note is 

the innovaticm of multi-packing. These have been introduced in 

two main a1 ternatives, the Hi-CCJ1e plastic shrink-wrapped hoops 

which secure a number, usually four, of cans together and, secondly, 

the paper-board ccmtainers such as "Cluster-Pak" and "Jak-et-Pak" 

which are used for bottles as well as cans. Mul ti-pack1ng is an 

inducemlIDt to buy in bulk; for this reason it suits supermarket 

merchandising. It has decorative and display advantages in the 

case of paper board, is cCJ1venient for carrying and, inevitably, 

leads to a higher turnover of canned drink. 

Watney W.ann introduced the "Jak-et-Pak" in 1966 but is is impossible 

to isolate its effects from other factors. 

TABLE VIII* 

Index of Sales of Crumed Beers by Watn~y Mann 

1965/66 100 

1966/67 

1967/68 

1968/69 

130 - "J ak-et-Pak", plus price cut 

189 - Introduction of ring pull 

340 

1969/70 406 

* Source: Retail Business 

• 

A price reduction can never be discounted, so the only guide is to 

rely CJ1 the opinion of Watney Ma~n 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 response from the glass container 

manufacturers in the fom of lightweight, ene-tri p bottles, new 
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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 ccnEideraticn is restricted to the ene-trip 

bottle. This offers similar mechandising and ccnsumer cenvenie-.nce 

as the can, but was dependent upon the development of lightweight 

bottles to make it eccnomic. In challenging the convenience aspects 

of the can the ane-trip bottle sacrifices the traditional advantage 

of glass as returnable and re-usable. Again, socio-eccnomic factors 

such as high-rise flats had be~~ reducing the 'trippage' of return­

able bottles throughout the post-war era (particularly noticeable 

wi th milk bottles). FUrther, people were increasirJgly feeling that 

it was not worth the trouble or embarrassment, in many cases, of 

reclaiming the deposit. The first ane-trip beer bottle was 

introduced by Whi tbread in 1961 but was withdrawn without success 

two years later. When re-introduced in 1966 the ooe-trip bottle 

met with some success and by 1971 it accounted for 2.1% of packaged 

beer sales. It is a matter for speculatien 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 19705. By 1978 the take-home market accounted for 9.~ of all 

beer sales with cans dominant; 'one-trips' accounted for 10t 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-eccnomic and 

market forces which have all influenced the development of canned 

food. This chapter has demonstrated that in studying the impa.ct of 



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 questio~ therefore ari~p.s of whether the 

innovations in tinplate, can-makbg and canning were indeed 

crucial in the post-war development of ca~~ed foods, or were they 

merely a necessary response to the pull of demand? The analysis 

seems to argue that the innovaticns ~ crucial because most of 

the socie-economic forces uncovered favoured cancenience foods in 

general and not ca~~ed foods in particular. It w~s the 

cornnetitive role of technical change 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-economic 

cha~ges, such as 'fridges, favoured canvenia~ce foods other tha~ 

canned. Clearly, market forces and technical change both had their 

. role to play a'1d it will never be possible to quar.:.tify the 

contribution of each because, as we have observed, it is not possible 

to disentangle the effects of each. Measurability is not, however, 

. always importa~t or even necessary; the evidence still allows one to 

, present a case for the dominant role of technical change. In the 
t 

effect of the ring-pull for example, one could cite international 

cOMparisons to show its global impact. Similarly, one ca~ to somp 

extent discount many of the market canplicatians 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 1 t 

has illustrated the difficulties that face the researcher in 

general, if he tries to establish cause a~d effect relationships in 

any conclusive sense. The lesson from this study would Beem to be 
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that before such relationships can be safely identified one must 

be sure that all the relevant phenomena have been considered in 

the st-J.dy of most things of importance. It is probably the case 

that the analytical fr~eworkB required would be so panoramic as 

to be unmanageable. 
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CHAPTER VIII 

SUH1·lARY Arm COHCLUSIOllS 

-. 



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 in ter-industry perspective. Understanding 

of the character of innovation, the factors which give rise 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 change reflects the way in which 

economists have treated the subject; despite a general recognition 

of the importance of technical chanee to economic progress, 

economists have tended to either treat the subject on a piecemeal 

basis - often subsumed within a number of different theories - or, 

more recently, considered 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 increasingly critiCised. 

It has been argued that the lack of any distinct theory of , . 
technological change restricts the development of our understanding 

of the process of industrial development. Critics of growth 

economics 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 
I 

have been the foundation of, and contributed immensely to, the 

development of a theory of innovaticn. Whilst the case study 

methodology has been invaluable in providing an empirical base for 

the formulation 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 ~ith US studies, 

concentrated on what might be termed 'glamorouc' 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 inr:ovations ... ,ith 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 to\'!ard the revolutionary development, 

such as in the case of tufted carpets. 

This understandable, a~d perhaps inevitable, bias in the selection 

of innovations to be studied, and the typical case study approach 

"'hich focuses on an innovation iro isolation, has encouraGed the 

perception of techr.ical change as a dramatic and disruptive force 

in industrial development. This study has argued that such 

innovations are the exception rather than the rule and that tech­

nical change is predominantly a process, a stre~ of minor and 

incremental changes, with only occasional radical upheavals. Given 

this hypotheses, it.is argued that the case study 'sr~pshot' anr-roach 

is inadequate; to understand technical change one must examine the 

process over time for an industry by detailed enquiry. It is impor­

tant, hO\oJever, that ",ithin the induztry a}Jproach the investigation 

is not restricted by conventional industrial classifications. It is 

necessary to recognize that change in one area affects another, and 

may produce a comnetitive or complementary response; for this reason 

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, m~ not be particularly relevant 

from the view of economic progress •. It is a fact that the over-

whelming majority of 'new' products and processes are commercial 

failures, hence the very high risk factor in enterprise business. 

Innovaticn, it is argued~ owes its real significance in the 

extent to which it is adopted or imitated. It is important, there-

fore, for an underst~~ding of the nature of technical change that 

the inter-industry perspective should include the diffusion process. 

studies of i~~ovation which restrict themselves to the innovating 

firm mly tell a small part of the story of an innovaticn. 

To test these hypotheses this study has attempted, by detailed 

historical enquiry, to trace the development of a traditional 

industry - can-making - throut;'h 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 alternative packaging. It has sout;'ht to 

relate the role of innovation in can-making to that in 

complementary activities and, finally, to qualify the part played 

by technical cha..'1ge in industrial development by reference to wider 
I 

economic and socio-economic factors. 

The essential methodology of the study has been to "foll ow the 

innovaticns". To identify and examine technical chan~ at the very 

minor and incremental level of process developments a thorouch 

understanding and exposition of the technologies involved has been 

necessary. The source of this informatiCl'l. has been a month by month 
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review of the technical and commercial publications of the 'steel 

processing, metal manufacturing, food processing and food 

packaging industries coverine a thirty year period. Such a review 

has also served to develop a historical perspective of the 

development of an industry at the technploeical and ma."1ufacturing 

level. 

2. Technological Chanee As An Evolutionary Process 

In testing the hypotheses that innovation is essentially an on­

going, evolutionary process this study hns been inconclusive. 

Such a characteristic of technical change has undoubtedly be~~ 

found to be so in the case of the can-making industry. The 

development of can-making 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 innovation, a~beit 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 tech.'1ical change, 

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 innovations as the reference point. In the days When steel 

production was a growth industry these major technical changes 



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 ~JPport 

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 manifestation, 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 problem unique to the tinplate industry. It 

is perhaps precisely because some industries such as tinplate are 

characterized by enormous items of plant that it is not 

commerCially viable to modify processes on an on-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 

improvem~~t of processes on an an-going basis but which cannot be 

realized until the major capital outl~ necessary for a new piece 

of equipment is justifiable. 

In summary, then, the study has not proved that technical ch?~ge is 

essentially evolutionary, but it has demonstrated that minor, 

incremental change is certainly a large element of the innovatia, 

process and as such warrants serious academic consideration. 
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In attempting to analyse the contributiQ'l of minor innovatioo to 

ecanomic welfare it is not realistic or possible to attempt a 

comparison of the effects of large scale change in the tinplate 

industry against small Fcale change in the can-making sector. 

However, the comparatively major and supposedly cost-saving 

innovation of the two-piece can does lend itself to compariscn 

with the benefits of the on-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 CcntinuOllS, 

minor, incremental innovation in conventional can-making technology 

has made a consistently significant cmtributicm to eCCilOOlic 

progress, whereas the technical progress of the two-piece can has 

made a dubious contribution - 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 

and illuminating finding; it would provide an interesting exercise 

to eXa.'Iline the benefits of accumulated minor change against radical 

change in a number o~ industries. This is perhaps a subject which 

warrants further academic investigaticn. 

3. Innovation As A Complex And Diverse Phenomencn 

The hypothesis that innovation is a complex 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 exa.'Ilined as part 

of an innovaticn 'system' which included the supplying and using 

industry, complementary and competitive activity, and also wider 

eccmanic and socio-ecmomic factors. At the technological level 

the tinplate and can-making relatiooship was very useful in under-



standing the interactive role of the two industries in technical 

change. IndeedJ the course of technical progress in me industry 

cannot be understood without an appreCiation of its effect an the 

other. In a somewhat different context, the role of innovation 

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 

in ter-industry approach was most appare.'1. t. 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 ccntinual 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 carl. Although the tinplate industry is in a mCl1opoly 

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 

appreciatiCl1 of the relationship with can-making, and the options 

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 the industry in 

the nineteenth and first half of the twentieth centuries commercial 

relationships were not apparen~ In the post-war analysis however, 

which was based mainly on primary sources, it was these commercial 
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factors, and the way in which they were related to technical 

change, which was paramount. The examination of can-making and 

related activities had served to illustrate the interdependence 

and 'action-reaction' nature of industrial innovation at the 

technological and .manufacturing level. The examinatian at the 

commercial level, focusing as it did particularly on the 

changing industrial structure, served to illustrate the inter-

active nature of tec~~ical change in terms of the stim~li to 

innovation and the effects which it generated; these effects 

were primarily seen to be 'defensive' tecr~ical change or, to 

a lesser extent, supporting complementary developments. The 

course ~f technical change in can-making is determined by the 

commercial relationships which underlie the industry. These 

relationships, or pressures to innovate, came primarily from out-

side what is traditionally understood to be the source of 

competition. The competitive relationships which affect 

commerCial, and therefore technical, behaviour in the can-making 

industry were seen to include the steel industry, aluminium 

industry, glass 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 demonstrated that industrial 

structure has an influence an innovative performance, any 

analysis 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 ane of many sources of 
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competitive or commercial presgure acting upon the firm which 

ensure that it strives to improve the quality of its product and 

to maintain constant cost proporticns. Technological innovatiCJ1 

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 1\'as 

the contribution of a particular 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 Cl'le time, there are so 

many factors to be cCJ1sidered that it is extremely difficult to 

establish the contribution of a particular innovation to some 

subsequent change. In the case of the rine-pull can adoptiCJ1 with 

Watney-Mann, for example, which was followed by market growth, it 

was not possible to isolate the role of this change from that of 

complementary developments and from other commercial changes. At 

the general level, by including wi thin the analytical framework 

wider socio-economic factors, it was apparent that it was not 

possible 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 'role 

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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functiCJ1al departments of an innovating firm debating the reascns 

for some recent commercial success; thp marketing man might well 

cite the role of his salesmen as being crucial, the production 

man the role of his team in meeting output and delivery targets, 

and the technical IDrul, perhaps, the cost-reducine effect of some 

innovation. In one comer might be the 'fly in the ointment', 

possibly a~ 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 S"..1ccess of thf:" 

product. 

It would appear then, that the innovation system is complex and 

diverse a"1d that to understand the nature of technical cha-life a 

broad analytical framework is necessary. The difficulty in 

citing cause crl~ effect relationships in any definitive way may 

be applicable to academic research in a more general context, 

perhaps the best that ca.'1 be achieved is an identification of 

'aSSOCiation' between cause ar.d effect. 

4. Th~ Sirnificance Of Diffusion In Thf!> Innovatim Process 

This study has attempted to show that innovation owec its 

significance to diffusion, that the rate and extent of diffusion 

is determined by the attractiveness of an innovation a'1d, secondly, 

by the extent of the capital outlay required to adopt it a'1d, 

further, that the diffusion process will encourage defensive 

innovation in the product or process being replaced. 

To say that a'1 innovation owes its significa~ce to th~ extent to 

which it is adopted may seem so self evident as to b~ considered a 

truism. In terms of the long term development of industry or the 
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workings of the business cycle it i~howeverl fundamental. B,y 

being the source of the increased supply of the innovatory 

product, the reduction in its real price and, in aggregate, the 

creation of the consumer bonanza 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 improvement in human 

welfare. Eowever, it is not in this grandiose role that 

diffusion is examined in this study; here the concern has been 

primarily with minor, incremental innovatien en an on-going 

basis and not the maj or technical changes which are argued to 

generate the business cycle. The extent to which an innovation 

is diffused is important in 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 considered 

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 innovation; this is of limited use in 

the context of the tinplate and can-making industries because of 

their monopolistic and oligopolistic structures. A more 

applicable measure is the percentage of output accounted for by 

an innovatory 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 monitor, year by year, the percentage of electrolytic 
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tinplate to total production. However, it remains the case that 

m~~y, if not the majority, of the minor changes to the method of 

can manufacture have achieved total diffusion throughout the 

industry; this is particularly evident when taking the long term 

perspective 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 cooe-topped, 

wax-lined, paper labelled, three-piece, Chimed, beer can qf 

thirty years ago with the flat-top, lacquered, lithographed, two­

piece, necked-in can of today reveals the same universal diffusion. 

Alternatively, there have been many minor innovations introduced 

wi th a view to :providing particular properties for speCific end­

use; this acc~~ts for the co-existence of a wide selection of 

tinplate and can-types. These innovatiCl1ary products, such as 

double-reduced or differential tinplate, were never intended to 

replace all other tinplate finishes, and for this reason it is 

unrealistic to mea~~re their success in terms of their production 

as a percentage of total output. 

The hypothesis that diffusion will encourage defensive innovations 

in thp. product or process being displaced and thuo serve to 

prolong, perhaps indefinitely, the latter's life 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" ae;ainst electro­

lytic tinplate for over thirty years by virtue of process 

innovations of its own. Various tin-less steels, and TFS in 

particular, are a classic illustration of the response from the 

traditional product being stronger than the challenge of the new; 

tinplate has, in commercial terms, "seen-off" a variety of 

alternative materials which wha~ 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 imitatL~g 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-

piece technology only. 

The hypotheses that the rate of diffusion would be determined by 

the attractiveness of the innovaticn to potential imitators and, 

secondly, by the ext~1t of the capital outlay required to adopt 

it was, again, open to limited verification by the mmopolistic 

~~d 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 

necessary to accu~~late, in abeyance as it were, potential 

innovati~1s until new plant and equipment was justified. In the 

case of the can-makinB' industry it has been argued that Metal 

Box perceived the large capital outlays necessary for two-piece 

technology as a barrier to entry to the industry and that, indeed, 

7 in the case of Reads Ltd. and their Northfield Project, the large 

capital outlay involved. dissuaded the Canpany from taking the 

risk of investing in two-piece technology. The two-piece can is 

the only innovation an 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 ooly 

relevant consideration was the commercial one, i.e. is it a source 
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5. Phys::cal ~lpa~rpE: As An Indicator Of The Imna.ct or 

Innovation 

This study has postulated that the be~~. measure of the effect of 

an innovation is t~e physical changes which it is intended to 

brine about. Consequently, the study has attempted to reflect 

th~ impact of innovations by recourse to physical measures; th~ 

material reducin~ effect, the speed of output, the relationship 

betwE'E'!:', rt:n::ical units of inY)llt and physicaJ u.'1i ts c·f Olltput are 

exa~ple~ of such measures. These are considered ~lC~ more 

accl?ptable tha.n mClnetary measures. It has fo!'tun~tely bo:en 

possible to indicate throughout the study the effect of tech.'1ical 

char.ee in te!"lts of physical mea~ures; thi s has be·?n pa=ticula.!'ly 

va.luable as 2.'1 indicator of the effect of minor, incre:nental 

innovation when accumulated over time. The benefit of tinplate 

innovations in terms of thE' steel plate, the level of tin coatine 

and the speed of output have variously b~en used to illustrate the 

dra~~tic success of the industry in reducing material L~put while 

increasine the rate of output cCl1sistently thrcuehout the rost-war 

ye~s. B-1 sJ-_o-.vine a cross-section of tinrlatl? r~ices fo~ 

particular types of tinplate product the ecano~ic i~pa~t of tn~s~ 

innovations is clearly visible in the sliding sc~le of charces 

whi:h j s used. 

In the case 0:: the C3!l-maJ:ine industry t~e u.''lderlyi.'1g effect of 

can-makine innovationR is reflected in a continual reduction in 

the cost of producing a CatJ in terms of rhysical inputs per \1.'1i t 

of physical output. This is due to a reduction in both th~ labour 

EC1d carital input per unit of output. due to material s?vb1e-
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:i.nnovatims, and to cQ1stant increases in the speed and efficiency 

of production. In terms of economic impact, the container has 

lost none of its properties as a method of food preservation a~d 

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 contribute to an understanding of the 

nature of technical change by examining it from an inter-industry 

or 'systems' perspective. Mainstream economics has failed to 

give serious consideration to the role of technical change in 

industrial developmer!t and contemporary 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 'gla'llorous' or high 

technology industries. This study argues that innovation is 

essentially a process, a stream of minor and incremental changes, 

and that in order to fully understand it one must adopt a 

historical perspective and observe the phenomenon by detailed 

enquiry CNer a!1 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-making industry - reflects this hypothesis. 

This study has found that the superficially unexciting activity 

of can-making has in fact been a hot-bed of innovatiCJ1, al bei t 

for the most part minor and incremen tal, since its inception in 

1810. It has also been found that although the tinplate 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 oo-going 

advances in engineering in general upcn which these occasior.al, 

radical changes are based. The evidence from the study indicates 

that accumulated, minor innovation has made a consistently 

significant contributicn to human welfare 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 activities"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. 

Investigation of the stimuli to, and effect of, innovation has 

conc~~trated on the interdependence of industrial processes and 

the role of commercial pressures an the firm. The most important 

conclusion from this analysis is that it is competition in its 

widest sense, and not the immediate industrial structure in which 

one is operating, which is the main stimulus to innovation. The 

inter-industry perspective has also shown the complexity of 

factors surrounding innovation and industrial development and 

suegests 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 

diffUsicn and that the best measure of the success of an innovation 

is the extent to which it is adopted. It has been found, however, 
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that whilst this m~ be true and applicable in terms of industrial 

evolution in general, it must be qualified when dealing with 

specific innovations. Whereas widespreai adoption of a minor 

process change indj cates a valuable il"_"1ovation in thp. ccr. text of 

th~ industry, the industrial struc~J.l'e may be such as to devalue 

this measure. further, m311Y important L'1novatians, a.r-ain in the 

context of a detailed industrial a"1alysis, may not be intended 

to be widely adopted or to displace alternative processes. 

Finally, th~ research has sho7m that physical measures as opposed 

to monetary ones, are best suited to assess the ~ignificance of 

technical chane-e, particularly so when one is tryine to convey 

the importance "of accuw~lated, minor changes. 

7. Thp. Limitations Of Tho Hpspa~ch 

Vrhereas the can-lIl?.J.:ing industry ma~,· be considered to be a typical, 

traditional British industry it 1s neces~a~J to evaluate the 

findings with regard to that industry's peculiarities. It ie 

obviously important to consider its unuS'.lal, and perhars u."1iqup, 

posit:i.on in beine domin~ted fo'!:' so lone by ane firm. This 

monorolistic feature has limited the usefulness of the ~'1alysis of 

diffusion, this being compounded by the concentration of tinrlate 

production in the post-war period under the umbrella of the 

Bri tish Steel Corporation. Similarly, the domination of tL'1})late 

a.."1,:1 ca'1-makil'1g by two firms h;'ts restricted the boundaries of the 

inter-industry fra~ework; whilst this has served to make the 

system more manaeeable, it may be that irl a more cOr:lplicatE"d 

industrial labyrinth the observed causes and consequences of 

innovation may appeal" signific<mtly different. 
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. 
A further limitation, from an inter-industry perspective, is that 

the food and beverage can has proved itself to be such a eelf-

contained entity that the concept of complementary production as 

an important variable has proved somewr.at fruitless. Agai.'"! this 

has helped to keep the system manaceable, but it may mea'"! that 

what is possibly a very importar.t factor in innovation in most 

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

Finally, the ubiquitous role of Metal Box in general and the? 

C an p any , s omnipotent role in the development of the UK food 

ca.nning industry in particular mud surely be unique. The a11-

round expertise of ?tdal Box in the technology of tinplate 

manufactu.re, can-making, and food processing must inevitably 

ha.ve distorted the relationship w~ich might normally be exrected 

to exist between ~~ppliers a'1d users. In the case of the food 

processing industry it h~s completely undermined th~ role of the 

consumine industry in i.'1fluencing technical chanee :in the 

supplying industry. 



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 ex~~ined within a different industrial framework. 

Such study would need to be within a traditional industrial 

setting but contain an assortment of firms in the focal industry, 

with a wide range of suppliers and with an 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 financial threshold with a view to assessing whether in 

fact capital intensity restricts an-going ch~~ge. 

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 ~~ediate 

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 stu~v of the 

role of technical ch~~ge 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 
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research in particular areas should not distract from the need 

for industrial studies in general into the process of technological 

innovation. 
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INNOVATION ~ TID:; FOOD PACY.AGING AnD PROCESSIlm INDUSTRIES. 

RESULTS OF A POSTAL QUE.STIONHAIRE 



405 

INTRODUCTIon 

The data collectio!1 exercise in \',hich 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 irnplica-

tions of technological innovation. The base of ~~y 6uch investiga-

tion must be a register of the new products and processes which have 

been introduced. 

11LTHOOOLOGY . 

Conpiling such a register has been a funda~enta1 problem in s5nilar 

past investigations. One important conclusion from foregoing studies 

han been the need to eliminate bias as far as possible by approaching 

independent sources. This was the methodology successfully adorted 

by the Science Policy Research Unit, University of Sussex in their 

"Rt:lport On The Role of Small Firms Innovation in The United Kinedo!':l 

Since 1945"_ 

The SPRU study attempted to compile data on innovations in industries 

comprisi.11g 66 3-digit Standard L'1dustrial Classification 'Hinimul'll 

List' Headings. The investigation did not include the industries 

probed in this exercise. SPRU adopted a two pronged approach to 

their problem; they initially contacted non-manufacturing organiza­

tions and individuals with special kJ1O\vledge of each relevant branch 

of industry, this source included technical jourr~s, 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, 

a~d also to provide some supplementary information such as number 

of employees which 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 insta~ce when over 9~~ of queries 

\,ere a~swered. This response 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, \·;hich appeared to 

cover all those classes of organizations approached by SPRU, were 

initially consulted so as to identify potential sources. A pilot 

study was undertaken consisting of what ,-.'as 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 5~; from this selection was considered very satisfactory -

but the information provided "las inadequate. A number of consultants 

",ho 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 

",i th the quality of th\: rt:sponse fror.} the pilot \laS in the hil;h de(;I'\:e 

of repetition; the sources tended to supply details of \!hat ".'er~ 

evidently the salient innovations in the industries. 

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

for ~liciting the major developments, was far less appropriate for ~, 
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in-depth study of anyone particular industrial grouping. It was 

decided, therefore - on the basis of the evidence fron the pilot -

to roa."1don the two tier approach and to contact the rna"1ufacturinc 

organizations, aeain listed in the directories, from the outset. 

It ... ;as fully realized that this \o'ould introduce bias in that each 

respondent ..... ould be most far.liliar \vith his o\m cornpa'l1Y's i!'.novatio:1c. 

It a"1 atteMpt to offset this problem to some extent, an e~ual r-unber 

of sr.Jall Md larce firms - determined on subjective criteria - \-;ere 

selected for approach. 

The second ~~jor probleM in relying solely on these manufacturing 

'U..."1i ts \oms that it \"Ja::; envisaeed that the response rate ",ould drop 

dramatically. It is far more aGreeable to confirm or contradict 

information than it is to go to the greater effort of preparinc it. 

Further, it '-!as connidered that the exceptionally high ref::ponse rate 

to the SPRU enquiry from these types of organizations was due to the 

fact that the exercise carried the authority of the "Bolt or: Cor.-lf.littee 

of Enquiry on Slr.all li irrns" behind it. It \o,as the belief that \-!hen 

\o~itine to manufacturir~ companies - who receive large a~o~ts of 

unsolicited mail - it 'vas lm::?ortant to the response rate to ider.tify 

a particular individual in the organization. A certain ar.ount of 

effort, rnair.1;y telephone enquiries, \-laS expended to identify a."1 

individual with a technical backzround. The point of enquiry 'v:as 

usually director level in the hore that, if initially unsuccessful, 

the letter 'tlOuld be 'passed dov-m' rather tha.11 discarded. 

Ha"tJ'inc regard to the extent of duplication in the pilot E;urvcy it was 

decided to reduce the total size of the investigation fron 100 to 50 
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contacts: as the pilot had initially been based on 1/5th of the 

sanple i.e. 20 contacts, a further 30 nanufacturine organizations· 

"Jere broached. It "Jas sorneHhat surprisine that as many as 17 

organizations actually aclmo\'lledged receipt of the enquiry; of 

these 17 respor~es 11 declined to provide info~ation for a variety 

of reason£, the most usual of which was confidentiality. 

In UE:ine the one contact method it ... las not considered realistic to 

re-approach fims, SOr:le of whom had already declined to co-operate, 

to verify the information about them supplied by a'1other source; 

this meant that the inforrration provided had to be accepted as correct 

",ithout any in-built sydem of clarificatioTl. It 'oJa~· possible, ho\.,rever, 

to check some of the ir-fomation by subsequent re-course to perso:-.al 

contacts who ... !ere involved in other aspects of the overall study. 

\,'here this was not possible and two conpanies have been identified 

. as responsi11~ for the sa~e ~~ovation, a rule of thur.b pulicy has 

been adopted ... ,hereby the earlier accreditation is given prt)ference. 

RESULTS 

The innovations compiled have been split into three categories, ~1d 

each listed in chronological order. Category three - miscellaneoun 

packagir.g a.'1d processing innovations - inch.;,de developments \'lhich 

under a strict definition of the industrial categories initially 

specified ,",ould have been excluded. It is :felt that thece may be 

of interest to respondents and are therefore included. 

It has not been possible to provide a~ ~~alysis of the results within 

the parameters of the exercise but one or t",O interesting poi.."lts have 

been made in covering letters returned with the completed form. 



One respondent observed that even those closely concerned with develop­

ments car~ot usually be definitive as to whether they are 'Innovators'; 

only v!hen there is close co-operation bt;tween the processor and the 

manufacturer in developing an innovation is it usually possible to 

be sure that one is involved in the first commercial introduction 

oro th~' oJ. some J.ng ne,·'. 

In the context of the can industry - and a feature of i.TlIlovation 

, ... hich may well be true in a more general cor.te::-:t - it "las observed 

that post-\·:ar procress has been very much the result of incremental 

development; this is reore often than not a process of applying the 

wider advances in mt::chanical, electrical, chereical and clectrordc 

engineering to solve the particular problems of the can-mal:er and, 

as a result, are difficult to identify as innovations. 

A final point or. inrlovation made by a respondent ... rhich miGht be tlen­

tioned is that although many of the UK irmovations were first ap!llied 

abroad, these developments are rarely adopted 'verbatim'. Modifications 

and refinements are such an L~tegral part of the adoption process t~at 

a large grey area is created in which it is a matter of opinion \oJhether 

or not each successive application of a development is worthy of 

consideration as a~ innovation. This observation perhaps suggests 

that a clearer definition of 'innovation' would be helpful. 



INDUSTRIAL INNOVATIONS SINCE 1945 IN UK 

Name or Description of Innovation Firms First Using or Making 

1(a) Metal Food Cmtainer/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 c1: Corp. (USSC) 
Baldwins (RTB) 

2. Flat top beer can 1956 Metal Box N/A (USA) 
(MB) ~ 

~ 

b 

3. Decorated processed food can 1957 MB N/A (USA) 

4. 'Differential double seamer' 1957 MB World 1st 

5· Cmtinurus 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 1 st 

8. Caged can palletizatim 1958 MB Possi ble world 1 st 

9. 'Two-up' can making 1959 tm 1951 Ccntinental Can Co. 
(CCC) 



INDUSTRIAL INNOVATIONS SINCE 1945 IN UK (ccntinued) 

Name or Description of Innovation Firm First Using or Making 

10. 1-pint beer can 

11. Tinplate shipped in coils (export) 

12. LD Steel-making 

13. Differential tinplate 

14. Differential tinplate can-end 

15. Tinplate received in coils 

16. Beer can tab-pull end (alum:inium) 

11. Open coil annealing 

18. Super ring-pull can end (aluminium) 

19. Double reduced tinplate 

20. 'Tin Free Steel' 

21. Duo-can 

Yr. of 
Intro. 

1959 

1959 

1960 

1961 

1962 

1964 

1965 

1966 

1967 

1968 

1968 

1968 

~ WOO~ 

Name of Firm 

1m 

SCCJN 

RTB 

RTB 

Reads Ltd 

MB 

MB 

RTE 

llB 

BSC 

BSC 

ME 

(if Prior to UK) 

Yr. of 
Intro. 

1957 

1952 

1951 

1951 

1957 

1964 

1960 

1960 

1959 

1964 

Name of Firm 

World 1 st 

N/A 

N/A (Austria) 

NIA (USA) 

N/A (USA) 

ACC 

Cantop Inc. (USA) 

Lee Wilson Co. (USA) 

N/A 

USSC 

Toyo Kohan Fuj i Stee 1 
(Japan) 

N/A (Italy) 

~ ..... 
.-" 



INDUSTRIAL INNOVATIOOS SlllCE 1945 IN UK (crntinued) 

Name or Description of Innovation Firm First Using or Making 

22. Jet soldering 

23. Tinplate ring-pull 

24. Plug-in can 

25. Cemented 'Nylon A-Seam' can 

26. Ce~nted 'J,Urasearn' can 

'Z1. DralfIl & Ircned tinplate can 

28. Drawn &: Irooed aluminium can 

29. Ultra violp.t lac1.uer curing 

30. Full aperture easy O'pp.n can end 

31. 'Necked-in' can 

32. Press-buttal can end 

33. Draw re-draw can 

Yr. of 
Intro. 

1910 

1910 

1910 

1911 

1971 

1972 

1912 

1913 

1913 

1973 

1916 

1978 

UK WORLD 

Name of Firm 

MB 

MB 

Eisler 
Consul tants 

Metal box 

Reads Ltd 

MB 

MB 

MB 

ME 

MB 

MB 

MB 

(if Prior to UK) 

Yr. of 
Intro. 

1966 

1965 

1911 

1958 

1913 

1965 

1975 

1971 

Name of Firm 

N/A (USA) 

N/A 

Possible world 1 at 

N/A (Japan) 

ACC 

Crown cork ! seal 

Kaiser Industries 
(USA) 

N/A (USA) 

N/A (USA) 

N/A (USA) 

N/A (Australia) 

N/A (USA) 

~ 
-' 

'" 



INDUSTRIAL INNOVATIONS SINCE 1945 IN UK 

Name or DescriptiCl1. of Innovation 

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

1 • Organic thermoplastic cement first 
used in place of solder in a can 

2. l3ead.ed can 

3. Aluminium can (oil) 

4. Aluminium coated tin-free steel 

5. 'Margin plating' in can making 

6. Srudrcnic welded can 

7. Aluminium coated steel can 

8. 'Universal' lacquer - Budium 

9· 'High tin fillet' can 

10. Austeniti~ed steel 

11. Aluminium coated can by VaCUum 
evaporatiCl1 

Yr. of 
Intro. 

Firms First Using or Making 

UK WORLD 

Name of Firm Yr. of 
Intro. 

1947 

1955 

1955 

1956 

1956 

1958 

1962 

1962 

1964 

1964 

1965 

Name of Firm 

(USA) 

cee 

ACC 

(USA) 

Ace 

A.G. Zurich 

(USA) 

Dupont 

ACC 

InllIDd steel Co. 
(USA) 

USSC 

" .. 

~ --. 
'W 



INDUSTRIAL INNOVATIOnS SINCE 1945 In UK 

Name or Description of Innovation Firms First Using or Making 

2. Processors 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. Electra-lic sorting of dry' goods 1941 ~ 
~ 

eg. pulses ~ 

. 4. Carmed baby food (strain~d) 1941 Heinz 

5. Canned hamburgers with gravy 1941 Simpscn Ready 
Foods (SRF) 

6. Andersen Barngrover spiral type 1948 
ccntinuous cooker 

1. Hydrostatic sterilisers 1949 (USA) 

8. Metal detectim 1950 

9. Martin Aseptic canning 1950 (USA) 

10. Ultra-high-temperature-short time 1950 Midland 
milk processing Counties Dairy 



nroUSTRIAL INNOVATIONS snlCE 1945 IN UK (ccntinued) 

Name or Description of Innovation Firms First Using or Making 

UK WORLD 

Yr. of Name of Firm Yr. of Name of Firm 
Intro. Intro. 

11. Canned pork burgers with gravy 1950 SRF 

12. Concentration with volatile 1950 
recovery 

13. steam peeling of vegetables c.1950 ~ 
~ 

U1 

14. Treatment of factor,y wastes - c.1950 
various methods 

15. Steak & kidney pie - (flat can) 1951 SRP 

16. Canned macaroni, tapicca, 1952 Lemar Foods 
semolina, sago, ground rice 
porridge 

17. Canning of white rice 1953 (USA) 

18. Cola in cans (screw cone type) 1953 (USA) 

19. Canned custard 1954 Lemar Foods 

20. Canned mince beef with cnioos/ 1954 Lemar Foods 
gravy 



INDUSTRIAL INNOVATIONS SINCE 1945 rn UK (ccntinued) 

Name or Description of Innovaticn Firms First Using or Making 

21. 'Hydrcn' hydrostatic cooker 

22. 'Flash 18' aseptic canning 
(liquids) 

23. Hot air can sterilisation 

24. Simlated meat producticn by 
spinning of vegetable protein 

25. Canned baby food (junior) 

26. Carmed soft drink - "Suncharm" 

'Z7. Stealll flow closures in sea:ning 
teclmiques 

28. Use of magnets in can handling 

29. Sterilising by direct heat 
('Sterinamme' ) 

30. Canned braised oxtail dinner 

Yr. of 
Intro. 

1955 

1955 

1956 

1957 

1957 

1959 

1960 

1962 

1962 

UK WORLD 

Name of Finn 

Pedigree 
Petfoods 

Heinz 

Benj amin Shaw 

SRF 

Yr. of 
Intro. 

1942 

1962 

Name of Finn 

(USA) 

(USA) 

(USA) 

Anson Patents (USA) 

(France) 

~ 
~ 

0'\ 



INDUSTRIAL INNOVATIONS SINCE 1945 IN UK (continued) 

Name or Descripticn of Innovation Firms First Using or Ma.king 

31. 'Aseptic cartoning of sterile 
milk packs - 'tertra-pak' 

32. Canned. cornish pa.st,y filling 

33. Canned. snack meal s 

34. 'Flash 18' - (used for solids) 

35. Canned pork pie 

36. Canned curried prawns with rice 

37. Canned' surprise' peas 

38. Liquid sugar metering , bulk 
storage 

39. Cooking under vacuum in jam 
manufacture 

40. Use of clear gel starches 

Yr. of 
Intro. 

1963 

1963 

1963 

1964 

1965 

1965 

1965 

1965 

UK WORLD 

Name of Firm 

Express 
Dairies 

Lemar Foods 

Crosse & 
Blackwell 

SRF 

SRF 

Unilever 

Yr. of 
Intro. 

1961 

1968 

Name of Firm 

(Switzerland) 

(USA) 

(USA) 

.to. 
~ 

~ 



INDUSTRIAL INNOVATIONS SINCE 1945 IN UK (cmtinued) 

Name of Description of Innovaticn Firms First Using or Making 

41. Reverse osmosis and ultrafiltration 

42. Canned ready meals 

43. Cooking under vacuum in apple 
processing 

44. Aseptic custard, milk· puddings etc. 

45. Intermediate moisture foods 

46. Geriatric canned foods 
"Senior citizen" 

41. Canned pizza pie 

48. Protein separatim by 1m exchange 

49 •. Use of alginates as suspendants 
and delayed coagulants 

Yr. of 
Intro. 

1968 

1968 

1971 

1971 

1971 

1972 

1973 

UK WORLD 

Name of Firm 

Milk Marketing 
Board 

Cadbury 
Schweppes 

Heinz 

Quaker Oats 

Heinz 

SRF 

Ecotech 

Yr. of 
Intra. 

1964 

1970 

1960 

1969 

1970 

1974 

Name of Firm 

Dan ish Sugar Corp. 

(Italy) 

James Dole Corp. 
(USA) 

Purina (USA) 

Dalgety 
(New Zeal~"'ld) 

(USA) 

.j:>o. 
~ 

co 



INDUSTRIAL INNOVATIONS srnCE 1945 IN UK (continued) 

Name or Description of Innovatim Firms First Using or Making 

50. Automatic time and temperature 
centrol and recording during 
processing 

51. Electronic sorting of wet goods 

52. Fluidised bed sterilising 

53. Filtration of air ~stems by 
refrigeratien 

Yr. of 
Intro. 

1975 

1976 

1977 

UK WORLD 

Name of Firm 

Stratford Upen 
Avcn canners! 
Taylor 
Instruments 

Yr. of 
Intro. 

1976 

Name of Firm 

(USA) 
~ 
-" 
'-D" 



nmUSTRIAL INNOVATIONS SINCE 1945 IN UK 

Name or Description of Innovation 

3. Miscellaneous food packaging 
and processing innovaticns 

1. Shrink wrapping - t cryovac ' 

2. Aerosols for food 

3. Baby food in glass jars 

4. Glass coffee jars 

5. Plastic soft drinks bottles 

6. One-trip beer bottle 

7. Light weight one-trip beer 
bottle 

8. Shrink wrapped tray system 
tkolatarap' 

9. 'Freeze dried instant coffee' 
"Cold Blend" 

10. 'Cluster pak t - for carmed 
beer 

Yr. of 
Intro. 

1955 

1958 

1960 

1960 

1960 

1962 

1964 

1965 

1966 

Firms First Using or Making 

UK 

Name of Firm 

Trufood 

Whitbread 

MB 

Nestle 

Mardm Soo ! 
Hall/Mead & 
Robinsm 

Yr. of 
Intro. 

1948 

1957 

WORLD 

Name of Firm 

(USA) 

CCC 

~ 
I\) 
<::> 



INDUSTRIAL nrnOVATIOnSSINCE 1945 IN UK (continu~d) 

Name of Descripticn of Innovation Firms First Using or Making 

UK WORLD 

11. Scr~w-off beer bottle tops 

1 2. N cn-r~turnable bottle (beer &: 
soft drinks) 

13. Glass bottles far mixers 

14. Self-chilling can 

15. 'Plastishield' bottle 

16. Merolite container 

17. Retortable plastic pouch 

18. 'Hi-cone' packs - (multi-
packing beer) 

19. Plastic can 

20. Paper can 

21. Skeleton pack 

Yr. of 
Intro. 

1968 

1968 

1968 

1972 

1973 

1973 

1973 

N/A 

N/A 

Name of Firm 

Schweppes 

leI 

MB 

Bosch 

Airfix 

Yr. of 
Intro. 

1971 

1972 

Name of Firm 

(Australia) 

Owens-Illinos (USA) 

(Japan) 

~ 

~ 
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INDUSTRIAL INNOVATIONS SINCE 1945 IN UK (continued) 

Name or Descriptim of Innovation Firms First Using or Making 

UK WORLD 

22. Widemouth Rip-cap bottle 

23. Widemouth bottle (seidel 
sealed) 

24. 'Winged' pallets 

25. Plastishield 

Yr. of 
Intro. 

1916 

1977 

1917 

1918 

Name of Firm 

Rockware 

United Glass 

Rockware 

United Glass 

Yr. of 
Intro. 

Name of Firm 

~ 
I\) 
I\) 


