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Food processing industries have lagged nany others in adapting to technology 

necessary for industrializationo HOL>1ever, in recent. years a technological 

revolution has hit the food processing industry~ In fact, this revolution has 

had such an impac·t that one lesson stands out-=a food processor must make 

technOlogy his Torchbearer or it will become his Taskmaster .. 

In the United States fiuid milk industry this whi:tl.wind pace of i.nnovation 

has brought drastic changes in firm Slle,, distribution patterns, and competitive 

structureo Firms wishing to survive in such an emrirorumnt are constantly 

forced tc innovate rapidly and wisely o Laggards are quickly swallowed up in 

the sea of competitiono Leaders usually ride a crest of profits~=the reward 

for an early arrl prudent innovatoro 



Some Recent Innovations in The United States Fluid Mille Industrz 

These five areas have seen special innovations for United States fluid 

millc firms: IN-PLANT MAT.GRIALS MOVEK~~NT, ?ROCESSH.U,, B\ CKAGING, SANITATiuN, 

and TRAN.SPORTATIONo 

In IN-PLANT HAT.C:RIALS l-10VEMENT 11 bulk ham.ling has become inc~easingly 

important o This has not been as spectacular as in millc procurenento? Yet9 

when all of the pieces are added together, the record is amazingo Palleti

aation has now been employed by nwoorous plants o With this system, products 
'JI 

and raw materials can be moved rapidly and with a reduced labor force {l &. 2)o 

Individual handling of cases inside the plant can be cut from as m:i.ny as six 

tines with manual handling to as few as two ti.nee with the pe.llet systemo 

Truck loading and unloading tine can be cut by as much as two-thirds (3 )o 

Integrated corweyors am automatic stackers have in sone instames eliminated 

much ot the cold room labor, and autoJn:J.tic packing has brought similar re

ductions in bottling operations (4)o Automa.teq order make-up s:ystenyt promise 

to reduce materials handling cost still further (5)o 

In PROCESSirlX9 the foremost technological developnents are those that have 

ms.de possible the shift from batch operations to continuous, assemb;t.Y=line-trpe 

operationso Pasteurization, tradiationally done by the batch method, has now 

become a continuous process with the use of HTST pasteurizerso In addition., 

automatic temperature and flow diversion valve instrumentation in these and 

similar units 9 has given a precision of control aver the temperature and path 

of milk that is not obtainable by direct human effort~ Standardizing clari= 

tication and hoioogenization9 also continuous processes, have been important 

}/ References cited at end of articlea 



factors in quality improvemento Resultant uniformity of butterfat content and 

"non-creaming" of milk have been significant elements in non=price com~titiono 

Automution of some plant processing operations h9.s brought marked labor re

ductions and increased plant Ca!X1cit;v (6) o Closed circuit television improves 

supervisory control (7)o Experimentation in guick butterfat testing could give 

increased efficiency in procurement o Nuclear gauging systems applications nay 

soon include control of level of .fill in milk bottles and ice cream packages9 

control of the moisture of cheese curd, and control of fluid milk processing 

by using continuous, very sensitive, density neasurements (S)o Improved 

freezing techniques for homgenized milk and new developments in freEh concen-

trated milk are recent additions to the rapidly growing line of dairy products(9 & lO)o 

In PACKAGING9 improvements center chiefly around improved glass bottles 

and paper packagE}§.9 and their attendant high speed bottling and packaging 

mchines (ll & 12) o The heavyweight glass bottle of earlier years has been 

replaced to a large extent by lighter 1 square bottles with resulting economies 

of labor and spaceo Gallon jugs and multi-quart containers have gained in 

prominence in recent yearso Most phenomenal8 however, has been the growth of 

paper packaging,, Introduced in the prewar years, pa~r packaging did not shed 

its diapers until the late f'ortieso Currently, paper packaged milk accounts 

for up to 75 percent of' the total pa.ck in individual markets (13)o l!;st:imates 

place it at about 50 percent of the total pack for the na.tion as a wholeo 

Bulk dispensers have become important in the restaurant trade, and rave recently 

been introduced into private hoJIBs (14) o Milk vending machims are not in 

excessively large numberp but are increasing i11 number regularly (15)o Newest 

packaging innovation now enjoying significant use is tetra l!k=-a. process by 

which a roll of paper is transformed into a chain of regular tetrahedra 

packages (16),. 
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In SANITATION$ improvements rave come through gradual technological 

improverrerrta in ,buildi_m, i112J.eriaJ..~8 plar~~signJI and. s1~an:LI!~ and 2roc~ss~ 

eguipment and technigµ~ (17)c Several studies indicate that. Q.ul.k,..hpndliqg 

of milk permits improved milk quality o Purification by the p~"inciple of !.on·· 
09'~# 

~~ has improved water supply conditions. Improved cl.ean..i.ng agent.s and 

germicides, in combination wlth sp"lcially constructed stainleMJ and glass pipe 

liness have in naey cases revolutionized cleaning through .!!t:i!Jli.£.e clea,r,fl:rsc 

New fogging techniques completely sterilizes tanks thus elimiiating toush and 

tedious "crawl inside11 cleaning chores (18)o Even cleaning e( :uipment lne under= 

gone significant changes as evidenced by IOObile cleaning un~i!:: with pol<J er driven 

brusheso Milk plant waste disposal, once a formidable probleu.!11 can now be 

handled simply and economically by the "cent bio=0xidatiou_pi o cess (1 S ) o Use 

of radioisotopes in such maintenance problems as locating uncii1rgroum l~aks 

in water ma.ins is but one of the latest atomi.£ applicationso(8) 

In X&ANSPORTATIUN, good roads., modern trucks., ~ advanc•ments in .r,ef.rige_r

ation have ma.de possibl13 increasingly wider milk procurenE rt. < ,nd di stri rut ion 

areas., Direct pu.J.!ijytndling of milk from farm to processor }u;.s reduced milk 

procurement and receiving costs and ha& given considerable tloxibility t.o 

processor procurement patterns" Refr~erated deliverz truc:ka have impMvud 

quality levels of dairy products and in combination with ~ pe.c1cages have 

permitted distribution of packaged milk up to several humred miles (ll)o 

The Effects From Innovation 

Generally9 increased efficiency arising from improved te·~hnology sh.ows 

up in decreased inputs required for given product outputs., The fluid milk 

imustry has experienced alx>ut a tuo percent decline in inputf> requiremmt s each 

~rtmr during the last. few deca.dea" l-1aaufactured mi.lk industry has had s lm~ ls.r 

one percent per year (20L 
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Technological. .changes have had great effects in the area of ir:rlustry 

structureo Here increased optimum firm sizes with rapidly changing dist..ribution 

patterns are significant. o Small volume operators often experi~:mce marked cost 

disadvart. ages o Many of the materials roovement, processing, ~ ckaging and 

sanitation innovations show decreasing costs per unit as outrn:t is increasedc. 

Also., a number of these innovati·,ns such as automatic packaging, automatic 

stacking, automatic case comreying, and palletization are feasible only in large= 

scale operationso This temency toward increased firm size has resulted in 

the current. merger JB tterno Recent research imicates that ma.ny or the mersers 

involve the snall and medium sized firms (21)" 

Radical changes in delivery and sales r:atterns of fluid milk can be ex

plained largely in terms of processing innovationso The expansion or milk 

delivery areas, for example, is closely associated with increased use of paper 

containers, although improved roads and court act5 ons have also had their 

influenceo 

Wider mrkets have brought increased competition in lTBl'JiY instanoeso Where 

formerly there may have been a local nr>nopol.y in a ~rticular market, outer

mrket delivery has n:eant that several firns nay be competing in that narketo 

However, operations, endeavoring to "meet competition" with a full product 

line, JD11y be placed at serious operating cost disadvantages, particularly in 

the case of pa.per bottling equipn:ent. o Both small and medium-sized imependents 

with only one mrket can be "bled to death" if a large regional organization 

is able to reduce prices below local costs and subsidize the local plant from 

out.side for a. prolonged period of time., Moreoveri strategically placed milk 

vending naohines have had important ramitlcations in delivery and pricing 

patternso 
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Paper JXickaging and multi-quart containers hnve been important .factors in 

increased store sales since these sales require large containers and primarily 

paper cartons o Individual mrket store s&l.es now run as high as 80 percent ot 

total fluid sales with the national average often estimted at about 50 percent 

of total fluid saleso 

Adjustment problems arising from these changes are many am difficult o '!he 

recent rapid decline in firm numbers is but one indicationo The need and 

opportunity tor constant adjustnent to changing technologyg changing mrket 

demand and competitive action of other dealers, is of prime importance irrespective 

of the firm sizeo The currert. vave ot bulk hamling, in-place cleaning, paper 

packaging,, am other innovations, is being closely followed by another wave of 

plastic y:aekaging, new product development, price wars, and at the crest, 

automationo 

Two methods of technological adjustment in the fiuid milk industry can be 

takeno The first one is concerned with increased efficiency of ertire narkets 

requiring concerted actions by all firms in the mrket (22)o Such joint action 

requires self-discipline aioong dealers and must usually be supplemented by some 

public directiono 

The seoon:i approach deals with increased efficiency of in:iividual firms 

irt"espective of corcerted ettorto Here, managenent. is concerned with t.lrm 

problems of plant layout, delivery and load out scheduling, product pricill!: am 
promotional prograrrs (.23)0 Yet, the complex or bulging product lines and 

constant technical an:i competitive cmnge nake ef.ficiency decisions increasingly 

difficult o Here at Purdue University, we mve toum use of certain ne.thene.tical 

tools am an "electric brain" to be particularly useful in analyzing the complex 

interrelationship of such firm problems (24).~ 
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What Can You Do? 

Some of our answers (1'11.rtly from the "electric brain") are encouraging o 

Probably technology can bear your torcho Try the following ideas and you can 

probably operate in the light, rather than the shadows, of t~ t torchz 

lo Cut Costs-Irrespective of the state of technology, this is one ot 
!fie iii>st important areas in profit mintenance: 

For plant. operat~onaa 
a) Reduce labor force as work load decreaseso ne especia.llJ' 

careful of departnert. s exceeding two meno 
b) Balance machims and neno 
c) Even out work load among depirtmantso 

d) Maintain efficient plant layout o Check this art.er each 
remodeling .. 

e) Use preventive naohine maintenance and check efficiene>J ot 
maintenance labaro 

t) Schedule crews. 
g) Schedule arrival or supplies. 

h) Secure quantity am cash discounts. 

1) Guard agaimt excessive "quality" inputs on J*Ckaging 
materials<> 

j) Institute rigid policies relative to miscellaneous. itallis such 
as cleaning supplies o · · 

k) Be sure ;you know ;your raw product an:l naterials. lasso 
1) Take time to manage. 

For delivery operations!... 

a) Increase individts.l route volumeo 
b) Increase volume per customero 

c) Increase number of ousto•ra per mile. 
d) Mini.m:he service and frequency or paymsnt. where consist.ent 

with competitive conditi onso 

e) Institute a tough returns policy for glass. 
t) KnOW' ;your trippage on glasso 
g) Price in line with service ramered. 

2o Avoid bottleneck.8--You cannot afford to operate with serious bottle

neckB.. Recent research gave these impressive figures when cold room9 

working capital, and pl.ant labor became limiting,. Under rather con
ventional restrictions, this particular operator could afford to :P17 
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$2790 per square feet of cold room,. 59 percent on working capital9 

S7 .. ao per additional nvm-hour of plant labor in order to elimirate 
the respective bottlenecko 

3o Meet competitiono-You must usually meet competition.. Changes in 
product line ao not af'tect profits greatly unless product changes 
are drastico Usmlly, you cannot afford to lose siz~ble amunte 
of sales because ot failure to meet prodoot competition.. Import.ant 
exceptions exist, however, in case of small ard specialized operators .. 

4o Awid 5ese C&J!Cit{.-Excees capacity is costly, We cann<>t over
emphasise importance of proper balance or resource inputs. In a 
plait. recently studied, a decrease in volume or 20 percent decreased 
profits over 10 percert. • 

5o Use proper promotion,--aeneralJ¥ promotion is more ef.'f'ective it used 
tor specific products rather than for general good will.., It should 
be directed towards high returns products o 
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