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PLANT OPERATING EFPICIENCY IN THE MARKET MILX IHDUSTRY 

J. M. Tinley 

The purpose of this paper is to present briefly some aspects of one 
important factor which 1 while it has been p1,1blicized widely and often loose;.. 
ly in the press., has not received the attention from economists it appears 

. to merit. Reference is to the position of distribution (processing and 
delivery) in the market-milk industries }j of the various cities~, 

An exatnination of the beginning and course of milk wars during the 
years 1930 to 1935 and of the efforts of state and federal authorities to 
stabilize conditions in individual markets seems to warrant the following 
conclusions: 

(1) Although policies followed by producers' associations may have 
coµtributed to conditions leading to milk wars, these were in most instances 
a struggle among individual distributors to increase or maintain volume of 
output. Milk wars might more aptly be called "milk distribution 11\/lirs • 11 

1/Vhile producers shared largely in the resulting financial losses., they were 
more in the position of victims than combatants. 

(2) Even in 1929 the milk distributive systems in many of our larger 
cities were oversupplied with processing capacity, and were overcapi tal,ized. 

( 3} In many important milk riiarkets in the country the number of sep ... 
arate distributing agencies increased in the face of a limited and often 
declining total volume of consump-l:;ion. 

(4) The small degree of success that attended federal and state 
stabilization effor.ts was due largely to tho fact ·that no praotica1 methods 
were (or could be) developed to inunediatoly cope with tho conditions result­
ing; from the struggle among distributors for increased volume. 

( 5) ·while the pressure upon public authorities to ins ti tuto and enforce 
marketing agreements and licenses has decreased with tho general economic 
improvement, the condition of the distribution systems in many of the larger 
cities· is such as to m.c,ke further milk wars 1nevitab1o should business con­
ditions o.gai:n decline. 

General Economic Considerations.---. These conclusions are not intended 
as a criticism of policies of distribu.tors., but merely o.s c. statement of 
what o.ppoar to be inescapable fc,cts. Similar conditions of ov-erexpansion 
and inefficiency are found in lo.rgo numbers of other important industries 
in the United States. Jn fb.ct 1 woo.re so accustomed to such conditions that 
we· ho.v0 come to regard them as a matter of oourso -.- D.rl. inovi to.blo consoquunce 
of ocohomic progress. 

-:--•-----.. -.-----.... ~--.-------•~--:--,- .. -;---"""'~-,~-~-~'-:-------~..-.~.~-~-~---~-~-----~--.... -"'!-•--------
}j As usod in th is po.per tho form 1tdistribution1' o.s applied to :mc.rket milk 

covers tho two sopo.rato functions., processing :.:rnd delivory, both of which nre 
usually performod by tho so.inci o,gency --- tho rnnrket-milk distributor or dealer •. 
Tho term 11:mo.rket-milk industry" rofors to tho systems of distribution in GLch 
city. Thero o.ro mc.ny common prob loms o.s 11'i0l 1 c,s diffe;roncus in tho mc\rkot­
milk industries of vc.rious cities. 

------------------~-~-~---~----~--------~------~--------------~~-~---~----~-~--



. ThG problom of industry oporc.ting officiondy in rce:.lity hL,s two 
· distinct., though closely related,. phases.· Tqe :f'irst embrac0s the .fa,ctors 
influencing; the internal. operating eff'ic:i.ericy of individuaLplants measured 

2., 

·· in terms of :i.Japut per ugit of 01.1tput (physical) or costs pEJr unit of pro- . 
· · duct; ?:/ the se.cond deals vvith the correspondence between th,e combined ca.pac.;. 

ities and output of all plants .opera.ting in.an area or industry.- For an 
industry· to be efficiently organized it is necessa,ry tR-at ( 1) individual 
plants be operated at as neax :ma:xirnunt efficiency e.s poi.:isible, (2) the 
combined ca.pa.c.ities of all individual plants be 0oordiiw.tea closely with, 
available supplies of raw materials or w:i;th potential market outlets~ an.d 
(3) .the industry be supplied with adequate capital to, provide the nocessary · 
processing facilities 1>.ri~. to finance operations. 

It would .seem that an explanation of. the reasons for industry in­
efficiency is to be found in the imperfect functioning of our economic 
machinery. It has been.assumed that the fo:rce of competition would auto­
matically insure that eaqh industry vvou1d operate efficiently., the inefficient 
firms being rapidly and surely forced out of operation, Furthermore., it 
has been assumed that competHi.on would cause the btmefits of technological 
improvements to be widely dispersed a.mong consumers genero.lly in the fo:rm 
of lower pricos or costs of service or }n the form of nigher wages or shorter· 
working hours. · For 13. number of :t'EHlsons/ which will not bo enumerated here, 
the competitive force has been so curta.iled that it has failed to perform 1 

this automatic function:. Many of the b<:lnefits of t~chnological improve•· 
nie;nts have beoh highly. concentratea.· Indil"ootly a 1i::i,rge part of the;:;e 
bonefi ts have been reinvested in individual industtiGS causing tho:m to become 
periodically oversuppliodwith processing focilities .. ·_¥From tho more re- . 
strictod viewpoint of individual Jn<iustrios o.s well a.s from a 1:lroad social · · 
viewpoint, this tendency for periodic ov0roxpctnsio11, of processing capacity 

. has important oconomi.c illlp1ications. 
' . ' . ,. . 

Co.pito.l :ts invosto.d i;n procosi.:iing facilities. in o.nticipc.tion that it 
will earn a return ( :i.nterost cir profit} for the investor• In order to enrn 
o. return.,, the focilit:i:os must bo used to produce goods or services which 
co.n be sold. If new co.pita.I is invested in cm ;industry which is already 
o.dequately suppli<3d withf£',c1litios., tho result,; as· far o.s the industry as 

. a whole is concerned., will merely be the creation of facilities which .can--· 
not be used or which supplant other facilities p:teviously in use, A part 
of the. capital in industry Will thus.be wasted, or the level of return on 
all capital invested in the industr~, will be reduced.· Some excess capac.ity 
is normally necessary in. al:1. industries as a. margin of safety in case of 
temporary breakdown of some operating units, to meet occasional peak loads, 
and to provide for. future. expansj_oh, Even if due a.ifowance is made. for such 
necessary excess capacity., many Industrie~ will be found w:i.th capacity far 

. ' . ' . . - . . . . . 

--~~--··-~ ..... __ .. ~~-----~.;.~~-.. -~--~--.:.~--~~-~ .. ~·~-~-~~----:;,.4ij"~-•_,-i--~~-~ ... ~----·~--.... ~---· ...... ~-.;..-_ .. 
y Ther€l. are severfll. other measures of operating; .efficiency such as. cost 

per unit of .sales or profit per un:tt of' invested capital, 

Y Because of the concent,:9:tion of benefits of teohnolog.ical efficiency 
there has also been a tendenqy for inclµs·~:tties to be ove:r-supJ?.lied with 013.pi tal., 
(Refinancing of corporations with increase in capital stock and bidding up 
of stock,) · · 

. . . . . ~ . . . . 
... -------~~---------..;,:---~---;..,..;.·~--.. -~..,----.. ---~-~-.. -• ... •'---;..~~-~--~ ................. _,.l!lllil,. .. ________ ..;.; __ _ 



in excess of wh1,lt is necessary to care for exceptional needs and expansion •. 
Su.ch Unnecessary excess capacity is about as. useful as milk plan.ts at the 
South Pole or service stations in the Sahara Desert, 

3,,.. 

F'rom a broad national welfare viewpoint the problem is even more 
serious •. Many prominent economists maintain that the tendency for lttrge 
groups of industries to become periodically-overexpand.ed and overcapitalized 
in relation to the trend .of buying power is one of the ma.in causes of business 
depressions. The disastrous effects upon national welfare of such overexpan­
sion are likely to be more serious in the future if it is true that the 
United States. has passed from a state of industrial B.do1escence to industrial 
and financial maturity •. 

The welfare of individual industries and of the nation as a whole re­
quires that effective machinery be developed to insure that.ea.ell industry 
is supplied with adequate., but not superabundant,capital and that.each 
industry is efficiently organized and operated •. More attention will have to 
be given by those engaged in individual industries to the reasons for over-. 
ex.pans ion, over ca pi tali z,,,. tion, a.nd lack of efficient organization ttnd operation 
of individual plants.· This prob1em appears to be particularly important in 
the market-milk industry because of the intense public interest in the dis­
t;ribution of market mill<;. Milk is an essential article of food for rich and 
poor -- a 'V"i tal necessity for infants and children., Thus while many other 
industries appear to be. more inefficient than the milk industry, they do 
not arouse the intense public interest that the milk industry does.. If 
distributors in individual cities do not or are unable·to improve the 
efficiency of their industry, they are likely to expei~ience increased public 
control or efforts to force reorg'.3-nization. 4/ , · . 

Many of us view with considerable misgiving the tendency towards in--· 
creased public regulation of industry,- Yet (luch :regulation appears ine-vitable 
unles.s those· engaged in individual industries can themselv.es develop effec.­
tive machinery perhaps with public assistance to increase the efficiency of 
their own industries. Tho whole problem should be approached objectively 
and from a broad industry standpoint •. This· approach towards the rationali.za-
tion of individual industries is somewhat new in this country~,· although · 
considerable progress along this line has been mtJ..de in several European 
countries41, 

If such an approach is to be possible in the market-milk industry,. it 
will be necessary to gather a considerable amount of factual material con ... 
cerning (1), the importance of the VD.rious factors. influencing the efficiency 
of operation of' individual plants.#- especially the importance of siz.e of 
plant~ and (2) the reasons for inefficient industry organization •.. It will 
a.lso be nocesso.ry to develop measures of plo.nt capo.city and industry effic­
iency •. • 

Plant 0pero.ting Efficiency~-..; As :recently o.s the beginning of the 
World War market milk was hcndled almost entirely by h.and. There were fow 
mechanical devices and milk was distributed by a large number of smc.11 concerns 

4/ Similar developments o.ro not unlikely in other industries c.s well.,, 
The ctifferenc0 is One of urgency, not of kind... . 

. ., . ' . ' ' , -----------.. ------~-·--...a..--..-~ ... ·-----!8-----.---~-·---..-·-.,.,,_-- .. -·--------·---·-----"'"'-:-."'3·-·~------•.-·-
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or by producers. In contrast, a modern milk plant is very completely 
mechanized. This transition has had two important economic :results. First­
ly, the amount of direct human labor necessary to handle a. given volume of 
milk ha. s bee.n greatly red.Uce. d; or c:: 9-onvers.ely I a much larger.volume of milk 
can now be handled per employee, §I Secondly, the volume of milk the.t can 
be handled conveniently and economically in a single plant has been increased 

, greatly. 

In most highly mechanized industries it is found that volume of out• 
put is one of the most important sin'gle factors influencing the efficiency 
of individual plants. Hypothetically, the relo.tion betvrnen capacity, volume 
of output, e.nd unit operating costs would be as depicted in figure 1., The 
capacity of a plant is usually increased by installing one or more addi­
tional units of certain types of machinery at; a time. If only one unit 
of machinery, with a capacity of 1,000 units of product, were installed, 
the relation of output to costs per unit of product would be as depicted 
by the first small solid curve in the figure. The lowest cost per unit of 
product (or most efficient use of the single unit of•machinery) would be 
obtained with an output of 1,000 units. Thereafter, due to overworking of 
the machinery, costs per unit would tend to increase. ·rr a second unit were 
added, the cost per unit of output of operating both units together would be 
as depicted in the second solid curve and so on until 5 units of machinery 
in all were installed. Thereafter, due to a 1iurnber of reasons, which will 
not be enumerated here., costs per unit of output would tend to increase if 
additional uni ts of machinery were added and volu.me of output increased. In 
this illustration the most efficient sized plant (or optimum size plant) 
would be one with 5 units of machinery and the point of optimum efficiency 
would be reached when all 5 uni ts were oper8,ting to capacity. 

In most industries it is somewho.t difficult to determine just what 
is a plant of optimum size partly because (1) individual plants will be found 
to have a wide variety of capacities and outputs, (2) several other factors 
influence unit processing, costs, and (3) the point of optimum efficiency is 
subject tci change as new machinery o.nd ne,sr. processing techniques are intro• 
duced~ Thus it may be found that a ple.nt with 4 units of' mc.,chinery may have 
higher unit processing costs than a plG.nt '\,Vi th only 3 units. This may be 
due to the fa.ct that the smaller plo.nt is fully utilizing all •its capacity, 
whereas the lnrger plant is using only o. part of its capacity. Or thereason 
mc,y be that .one plant is new., well o,rro.nged, wi-1.~h up-.to•do.te equipment:i, 
whereas the other plant may hrwe been organized origim,lly to hcmdle a much 
smaller volume• As output expanded additional uni ts of mrrnhinery 1Ner0 
crowded into the old building, The mc,chinery und equ1-pmmit may be poorly 
arrangod end much of the equipment rektively. ineffiqient. 2/ . . 

' . -·-------... --... ---~----·---------~-----·-~--~~----~--------~·~---~-~-~---------
5/ This increc.se in volume. pe:r employee is not .c.s grec.t c,s is often pic­

tured, bec,c.use sight is lost of the lc,bor indirectly employed in me.king 
mc,chinery. · There hns o,lso been o. counter tendency. Lo.bor is now usod to 
perform services previously unknovm o.nd o.lso to perform functions noc\:)ssi tc.tod 
by more stringent sanitc,ry requirements. Somo of tho mr,ch'inery introduced 
is o.lso for the purpose of safegua.rding heal th~ · 

~ Other factors which may. influence unit operating costs are type., con-
~ struction, and origina_l cost of buildings, machinery and equipment; wages~ 

cost of supplies, and so on~. In many instance,s variations in accounting 
practices, especially cost allocation methods., may account for wh1cit appear 
to be differences in unit processing costs. 
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Unfortunately very little comparable data are available as to factors 
influencing unit costs of processing market milk. Some data are available 
as to distribution costs in some markets, but these have been prepared for 
other purposes, 7./ and are not suffic:\.ently detailed to throw much light 
upon the problem of efficiency. It is dii'f'icult to so correlate the infor­
mation in these various studies as to determine the influence of volume and 
other factors upon unit processing costs or to ascertain the behavior of 
different items of cost$ (labor; fuel~ depreciation~ etc.) with varying 
volumes of output. Other studies have shown that some cost items remain 
relatively constant regardless of volume, others decrease for a while and 
then increase rapidly with increase of volume, whereas others continue to 
decline almost indefinitely as volume is increased. The relative importance 
of these various cost items and their behavior with changes of volume deter­
mine the shape of the total cost curve. 

It is often claimed that a small plant may be operated just as effi .. 
ciently as a large plant. Is it true that volume of output is an efficiency 
factor of minor importance in the processing of market milk? Isn't it 
possible that associated with siz.e there is often poor arrangement of plant 
and equipment and old machinery?· Many smo.11 plants are new and well arranged• 
lVIany old plants are like Topsy -- they just growed. It is 0.lso contended 
that size is of little importance, because in any case processing costs 
account f'or 40 per cent and less of the total costs of retail distribution 
and in most cases vary from only say 2.5 to 3.5 cents. Vihile the absolute 
variation may be small in cents, the perceutc,ge variation is great. Also 
there is no assurance tho.t the lower figure in c.ny mo.rket represents the minimum 
possibleprocessing costs with the most of'ficienJc; possible type of phnt-

Delivery Efficiency.-.. It vvould seem thnt tho opportunities for re­
duction of um.t delivery costs with largo volume per delivery unit aro more 
limited than in the case of procossing; costs. Thero [tre d0fin1.te limits to 
the vo.lumo that co.n be h::mdlod per truck or per delivory mo.n. vh thin the so 
limits, however, there is room for wide vnric,tions of delivery costs depend ... 
ing upon the number of points co.rriod por truck., type of equipment used., miles 
tro.veled., etc. Undor o.ctuo.l oporo.ting conditions o. greo.tor absolute differ­
once is usuo.lly found between high. and low retail dolivory costs tho.n in 
processing costs. This is due po.rtly to the fo.ct thcit delivery costs account 
for a proportion:'ctoly J.1:crgor sho.ro of the toto.1 costs of distribution o.nd 
po.rtly to tho fact tho.t thoro aro wide vario.tions botwoon tho.number of points 
cc"rried per delivery wo.gon~ in type of' equipment used, o.nd in deliveries po:r 
stop and por mile. 

Evon in rogo.:rd to this function the advrrnto.go o.ppoo.rs to rest with 
plc.nts ho.ndling n forge volume. Thoy nro in a bettor position to so C\rnmgo 
their delivery routes over c. period of t:Lvne o.s to insure delivery of tho 
lo.rgost number of points per truck., por mile, and per bbor hour. 

There are other costs indirectly associated with delivery such as 
selling., consumer contact 1 and advertising which should be considered in 
conjunction with delivery costs. These costs per unit seem to be amenable 

-------------"-----------------------~----------------~---~---------------~-
'!} For example, Spencer's study of research in costs of distributing milk. 

Jour. Farin Econ. 17 (2):338-351. 1936. 

------------------.. --- .... ----~----- ... ---~----------------.----.-----·--------------""" 



to considerable reduction with increased volume. This phase of distribu­
tion is usually the one which arouses most public interest. The overlapping 
of delivery routes, even in outlying scattered delivery areas_, is patent. 
Very important reductions in distribution costs could undoubtedly be 
effected, if there were fewer and larger plants and if overlapping can be 
reduced to a minimum. 

6. 

Industry Efficiency.-- The problem of industry efficiency is to so 
coo:rdina:f:;e all phases of the handling of milk in a particular market as to 
insure the lovrest possible unit operating costs• · This involves cons id era tion 
of procurement 8/ as well as· processing and delivery costs. · With kno1,yledge 
of the factors :influencing unit costs of distribution, it would be neces-­
sar;/ next to analyze the actual relation betvveen the combined capacity and 
output of all plants in the market and tho total peak load of distribution 
for the market as a whole and also to determine cl6ar1y the r0asons for the 
present condition of affairs. 

If data :relative to the cnpacity and volume of output of individual 
distributing plants could be obtained for a large nu..1Uber of cities, the 
actual organization of market-milk distribution in individual cities would 
be found to conforin to tho general pattern shown in table 1. In this illus­
tration it is assumed that 100.,000 gallons of milk are distributed daily and 
that the optimum size of plant vmuld be 25.,000 gallons. Under an ideal system 
of distribution 4 plants of optimum size would handle all tho milk distributed. 
Actually:, hovrever., it would bo found ·bha t very few, if any., plants in a mar­
ket are of optimum sizo; the capacity of the majority of plants is w01l 
below optimum size; vory few· pb.nts a.re operc::bing to co.pi::,.ci·tyj o.nd finally, 
the combined co.paci ties of [ell plants oporf.\ting in an uroc, are grm.1tly in 
excess of the total volume of milk boing distributod ddly. 

In the study of the milk m,?.rkot of tho citios on tho uast side of 
the San Frnncisco B1:,y~,,.{t was found thc,t the combined cc.po.city of1 20 plants 
in 1930 was 85.,000 gallons., whoroo.s the por'.:.k volume of milk distributed in 
tho nreo. wo.s 35,000 gallons. In 1935 tho numbor of plo.nts hc.d incroc,sed to 
30 while the total volumo distributed daily h~\d declined no0;rly 10 por cont. 
Similar conditions exist in prc,cticc,lly every other mc.jor milk mc:.rkot in 
Co.lifornio., cmd probc,b1y in numorous cities in other sto.tes. Thero was o. 
considoro. ble excess of cr,pnoi ty in 1930 ::md tho position h[,d become still 
less favorable in 1935. 

It is probc.ble thr'.t o. similar 0xcoss of co.paci ty oxisted in 1930 in 
respect to del ivory eqv.ipmont. Mo.ny firms hc}.d delivery routos ·with too 
small c number of points ::md in nddition individual routos covered too vrido 
a territory. Tho decline in efficiency of utilizo.tion of delivery oquipmont 
botween 1.929 c.nd 1935 wns c.s grcmt, or groc,tor than, tho doclino in tho 
utilization of processing capacity. It is difficult for a distributor to 
rea.rrange his routes even if the volume of sales decreases materially. 
Individual routes would continue to be operated at higher unit costs. In 
fact., costs of selling and delivery may be increased still further, if 
distributors attempt to maintain sales by intensified advertising and sell­
ing activities. 

------.---... ----~-------·----------... -----------~ .. -------·.:...·--~--'-----------------.. --
y In many markets procurement or collection and hauling of milk to city 

plants is very inefficient, especially where d•tmtry assembly plants are oper­
ated. Material reductions in procurement costs could undoubtedly be secured 
in many markets., if the procurement function could be rationalized. 

ry Tinley~ J. Me,, and Martin H·.-. Blank', An analysis of the East Bay milk 
market. California Agr. Exp,; S fa.'. Bul. 534: 1-110·. _ 1932, 

-------- ..... -----·-----~--.. -i-,.----/~ .. -~ ... ;..·_.,...,._~-.. --.... ...:'!""':..;.~~-~---~---... ~-----.:. .. ..:...;;.,,.. .. _______ .· 
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TABLE 1 

Ideal and Actual 0rgo.nization of Distribution in 
a Hypothetical Milk Marke.t 

Ideal organization: 
Peak daily production 
Optimum size plant 
.Numbe:r of optimum size 

plant necessary 

Actual orgi.mization: 

Plant No. 

1 
2 
3 
4 
5 
6 
7 
8 
9 

10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 

Totals 

= 
= 

= 

Capl1city · 

20,000 
20,000 
15.,000 

. 15,000' 
15.,000 
15,000 
10.,000 

' 10,000 
10,000 

5,000 
s,ooo 
5.,000 
5,000 

·. 5,000 
5,000 
3,000 
3.,000 
3,000 
3,>000 
2,000 
2,000 , 

· 1.,000. 
1.,000 

·1ao,ooo 

100:,000 gallons 
25,QOO gallons 

·0u:tput 

15,000 
13,000. 
10,000 
· 8.,000 

7:.,000 
7.,000 
6,000 
5,000 
4,000. 
4,000 
3.,000 
3,000 
2,000 
2.,000,, 
2,000 

.. 2;000 
1,000, 
1,000 

. 2,000 
1,000 

,. 1 000 
' , 

600 
400 

100,000 



Why are the distributive systems of so many of our larger cities in­
efficie11tly orgo.nized from an industry viewpoint? If volwne of outpu;t; is . 
an important J'c.ctor in redu9ing unit processing o,nd delivery costsl why do 
not operators of smo.11 plo.nts or of plants wHh unused cnpo.ci ty pxpnnd their. 
output? a • 

In most. 1ndustries there e1.re fairly definite· lilni"~s beyond which the 
combined output of r.11 plrmts cnnpot be expo.nded. These limits o.re deter­
mined either by the source o:nd density of supplies .of rc,w mc,terio.ls (or .· 
other factors of production) or by the poterit:i,al mc,rinrt outlets. F'or in­
stnnce, in iso:t.a tE:ld butter i:nc.nufo.cturing [trec,s th(J output of o.11 plo.nts 
combined is limited by the supplies of milk fo.t produced in tho surrounding 

.. territo:ry. In most milk :m:c..rkets there o.re usuo.lly o.mple' supplies of m::1rket 
milk. 'l'he limiting factor o.t o.ny one t:i.lne is the vo lumo of milk consumed 
by the popuktion of the :mctrkei; ureo.. Neither tho size of the market nor 
the por-cnpitc, consumption in thf.:tt a.rec, co.n bo incre::,sod ect short notice.· 

Eo.ch individurtl distributor thus finds his nbility to in9r(;c.so his 
output condition(;d o.nd circumsc,ribod by competition with other distributors 
in the so.me c,reo. for .c, sho.ro of n limited mc\rket outlEJt• Unless the toto.l 
volume of milk distributed in the. crec,, incrcc,so.-sJ o,ny incroo.se in tho output 
of o. single distributor must be o.t tho expense of other distributors in the 
!ll.C\rket. · 

There c,ppottr to be four methods by which individuc.l dist.ributors can 
c,ttompt to e:ll:po.nd their volume of output. 

{1) Increased Advertising o.nd Selling Activities•-'"' During the pc.st 
deco.de or two. this hns become ono of tlw most conup.o:n methods c:doptod by 
individuc,l operators to increclse volume of sc,les •· Except for tho vo.luo of 
udvortising in increasing the total volume of consumption_, this method. has 
two distinct disadvantages., Other operators oc:.n adopt similar measures and 
an irmn,ediate increase in :,total distributing costs results~ Unfortuna,tely 
a good deal of advertising of brand names appears to h:xv:e hnd a negative 
result in that individuo.l distributors 'in phcing theirbro.nd names before 
the public have implied thnt the milk handled by th.eir competitors is of . 

. poor quality, This hus tended to creo:te a distrust in the minds of consurners 
o.s to the purity of all milk., Advertising and educo.ti9nc,l work of dniry . 
councils has undoubtedly been a fe,ctor in increo.sing the consumption of mar­
ket milk but it ho.s not resulted o:s c1 rule in differential benefits fo.r 
individw.,l 'distributors. 

f2) • Quo.li ty and ServfoGs .-- A deco.do or tvm c,go tho improvement of 
quo.1i ty was undoubtedly o.n importo.nt means o.f' increc,sing so.les. At the 
present time, however, the ro10.tivoly rigid sanitctry rE,quirements enforced. 
in nearly all impol'.'tant milk r110.rkots c,ro o.. g;uo.r::cntee of the quc, lity of the 

. milk ho.ndled by nll di$tributors. The rendering of additJonnl services ho.s 
the sumo diso.dvanto.ges. t:.s increc;sed o.dvertising. The prnctices adopted by 
ono distributor inore2cse his expenses cmd, more-oeverl ccm bo c,dopted by hL, · 
competitors •. 

( 3) Price Cuttin~•'"''"". 'l'h0 introduction of lc.bor-s11.ving mn.chinery in 
market.,;milk distribution. hc,s i.:tndoubtedly r0.sulted in some increase in effic­
iency per employee c.nd heno:o should hcwe been o.ccompo.niod by o. d,eorense in 



unit costs of distribution cmd in distributors r mnrgins. ~o/ Actuc,lly i 
how.ever~ distributors' 111Qrgins hnvo not doclinod to o.ny extent over the 
pL:.St deco.de or two. If ,mything., they hi;we tended to increase_~ Unfortun­
ately improvements in individual types of machinery., while marked in the 
aggregate over a period of time, were of only minor· importance in any one 
year in decreasing un°ft operating costs~ For example., let it be assumed· 
that over a period of 10 years., improvements resulted in a full cent decrease 
in unit opera ting costs_b During any one year I however, the effect on costs 
may not have exceeded 1/5 of a cent. 

In the market-milk businGss prices to consumers are usually changed 
1 cent at a time• The margin -of profit plus the saving per quart i11 any 
one year would be too small to permit a full cent decrease in the retail 
price. Such a decrease would proba'bly convert a profitable business into a 
losing proposition. As a result, very little if any of tho improvements in 
technological efficiency in the market-milk business wore passed on to con .. 
sumers in the form of lower prices. A part may have gone to labor in the 
form of higher wages. The bulk went to increase returns on operating 
capital, and was in a number of instances capitalized in increased issues 
of sto.ck or used for purposes of expanding facili tios. 

Another development., characteri$tic of industry generally, during the 
20 1 s tended to prevent benefits of technological efficiency in the :markot­
milk industry from being reflected in the form of' lower prices --- the 
emphasis placed on stabilized (ad1n.inistered) prices. In a large number of 
milk markets retail prices remained practically unchanged between 1922 and 
1929. The increase in population as well as per-.capita consumption resulted 
in a continual expansion of th0 total volume of milk consumed in individual 
markets at the stabilized prices. As all dist:t'ibutors shared in this 
increase ther0 was little incentive to reduce pric0s, 

(4) The Merging of Plants.-- Up to 1929, ap~.rt from thu general in.., 
crease in consumption of milk., most increases in volume per plant resulted 
from what is known as the consolidation or mergur movement. Largo and 
financially strong distributing concerns bought out and closed down several 
smaller plants, The milk previously handled by tho smaller plants was 
concentrated in one ln.rge plant. This undoubtedly rusulted in a material 
decrease in tho unit costs directly incurred in distribution. However, o.s 
retail prices were not decreased tho bern,f'its of such consolidation. itvere 
largely capitalizod or resulted in an enho.ncod return on capital inv0sted; 

During the period 1922 to 1929 the total v•lu.-no of :milk distributed 
in each market incroo.sed substantio.llywhoroo.s the combined Cllpacity of in ... 
dividual plants showed some decline, This resulted in a more efficient 
utilization of physical facilities, In the face of this development the 
investment of capital in the market-milk industry- increased materially, In 
the merger movement the larger distributing concerns purchased not only the 
tangible net assets of the smaller plants which were closed down, but also 
paid substantial sums for goodwill ( table 2), Thus by 1929 and 1930 a largo 
part of tho investment in the :milk-distributing syste111s cf individual cities 

_____________ _._"!'llil_., ____ ~~-- ... --.--~---~-.... -·•---------~---- ... ----~-------J..---·-,.-.---
10/ The introduction o.f certain types of machinery ( pasteurizing., cooling) 

tended to increase processing cos:ts. They constituted additional stap;es in 
processingJ necessary to safeguatd quality. 

·------~-~·-------~--------------------~---------------------~--------------
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TABLE 2 

Hypothetical Exo.mplo of Rolo.tion betvvoon Co.po.city 
Outpµt, 1 InvcStmonts I cmd Return on ·co.pital 

oforo merger 
Not· Cost of 

P.lo.nJ Do.Uy . Annual . invest- . distri-- Toto.1 Profit on 
profit i:rive:,stn10nt 

A 
B 
G 
D 

4 

Ct1.!)<-",City 

go.Hons 

15,000 13,000 
q.,000 .. 3,000 , 
3,000 2;poo. 
2.,000 1~000 

25,000' 12,000 

output mont .· 

1,000 doilc.rs 
quurfs·, 

8,760 
. 4,380 

2.,920 
1.,460 

17,520 

200,.000 
•····ao1000. 

50;,000 
30,000 

$60,ooo 

. After 

cents 

6.3 
6.4 
6.4. 
6.5 

0.3 
0.2 
0.2 
0.1 

-- ' . 

26,280 13.1 
8 760 .t. 10~9 
5.,840 11,7 
1,460 4~9 

42./340 11.B 

~--....----__,,...... ______ ....... __,_.,.... ____________ ...,........,...,......,._....,,,.,..,.. ...... --~ ...... ---~---·· 
fow not rofi t Profit 

Plo.nt Daily 
-volwne 

Daily 
Crutput · 

invostmo:nt distri... pqr 
· incltiding; bution por quc.:rt 

Total 
profit 

on invest­
ment 

goodvii11 . quo.rt t----r-i--------i~---+-------ii---....... ---.;-i,,.-..:=-------+-.;.,.,,,;..----~-+-·~·-~--

A 
B 
C 
D 

A 

gallons • go.llons 1,000 
'qtli'u-'ts 

15 1 000 .·u,ooo 16,060 

8;000 

. . } 

dolln.r s · cents cents dollars ,tor co.~ 

· { .. • •··i····.~o.
0
.·· 1.~go·o··. • . 100,000 . 

. · .. 50 000 . 

0.7 112,,120 16.0l 

.•. 790,000 

(folurno doc,liiiod 3,000 g'.:\l1011s clo.i1y) 

. 0.4 46,7~Q ·.· 6.7 

* Plants A., B,; C, f;l.nd p, .t1.cquirod by 1c.:rgorogiono.J firm. Pltmt:s B, C, and 
D olosod down and o.ll voltuno concontro.tod t\t A ..... l.,000 gr.1.llons c. do.y business 
lost in merger process .• ·' 

j 



was in the form of goodwill. It is an anomaly that while goodwill may be 
an important asset for an individual firm, there is no such. t;hing as the 
goodwill of an industry. If a large part of the investment in an industry 
is in the form not of tangible overating facilities, but in the form of 
goodwill, that industry is carrying a top-heavy capital structure -- watered 
capital. 

It would seem that this capitaliz~tion of the benefits of increased 
efficiency in market-milk systems was one of the main r-easons why these 
systems were in such poor shape to adjust themselves to the changed condi­
tions brought about by the depression. Distributors at first atter.1pted to 
keep their margins wide enough to .insure a return on capital stock equal to 
the returns paid prior to 1930. · 

11. 

New distributing firms, entering milk markets since 1929., were able to 
operate on a much lower investment per unit. They were able to purchase (or 
rent) land, buildings, and equip:inent at considerably lower prices than had 
prevailed prior to 19;30. Furthetmore, they started in 'With output adjusted 
more nearly to capacity. These two factors tended to a considerable .extent 
to offset the advantages the older firms had in a larger volume. As the 
depression advanced., the unit costs of.distribution of the older firms 
tended to increase with a widening gap betvreen capacity and output., whereas 
in many instances the unit operating expenses of the newer firms tended tq 
decline. 

These factors applied to market-milk systems generally. In individual 
markets there ma-y have been_. in addition., several local factors contributing 
to the inefficient organization. of processing and delivery. 

Industry Reorganization.---- The next step appears to be to determine 
for an individual market what would be the id.cal or most efficient system of 
distribution for that market. 

Even if definite data were available as to the tho•retically optimum 
size of·plant, many smn.11 markets could not support one or two plants of 
optimum size. For example., if the optimum size were found to be 25.,000 
gallons daily, many markets would have '0. total volume of say 35,000 gallons. 
Tvm plants of optimum size would result in unused capacity of 151000 gallons. 
Moreover, one plant of optimum size and another of 10.,000 gallons capacity 
may actually result in higher average unit costs of distribution than hvo 
plants of' 18,000 gallons capacity,; Under the conditions of the ma:rkot 
then the processing wouJd be most efficiently organized with two plants of 
less than optimum capacity •. 

ProcessinG costs must be considered in relation to deliv~ry costs. 
In many markets in which population is widely soo.ttered delivery costs may 
actually oe higher· if all milk is processed in a singlo pla.nt than if two br 

three plants were loci;tted in different parts of the market. Somewhere o.long 
the line docreas~s in processing costs with iricreo.sed .volume may be more 
than offset by increases in delivery costs .. -The objective should bo to 
attempt to strike •O. balance so that processirtg o.nd delivery costs combined 
are the lowest possible •. 

Even if the roost efficient system of distribution for a market could 
be determined, the·problem yot remains of developing u satisfo.ctory plan of 
transition from the present to tho improved form of orgo.nizo.tion, This 



transition when started should be o.ccomplished rapidly o.nd in such a mo.nner 
to insure immodinte nnd substrmtio.l reductions of opera ting costs o.nd 
margins of distribution. If the reorgo.nizo.tion is to .result in :rolu tive-
ly permunent improvement and market stability., the bonefi ts of tho roorgnn­
iZD.tion o.s well n.s the benefits of future technologico.l improvements should 
lo.rgely be po.ssed on to consumers in the form of lowe:r prices. 11/ If low-er 
operating costs o.s o. result of increo.sed efficiency are not sufficient to 
wo.rro.nt o. permanent reduction of reto.11 pricos., suchpricos rao.y be changed 
occo.siono.lly or robc,tes mo.y be mr':tde to consumers periodido.lly~ Unnecessary 
cupi to.l fo.cili ties would h:we to be written off and returns on tho bo.lo.nce 
kept to o. moderate level, so.y not to exceed 6 or 8 per cent. 

:rt is obvious that reorganization cannot be effected by the gradual 
competitive process leading to the elimination of inefficient plants. This 
process has not been successful in the past and in any case any lowering 
of unit operating costs is likely to }Je too slmv- and protracted to permit 
of any reduction in margins of distribution. Furthermore it may take so 
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long that the next depression would catch many markets in little better shape 
than they a.re at present. Industry efficiency studies., if they are to prove 
of any value, should be followed by conscious planning .... the process of 
elimination is not planning and if this force is to be relied on., industry 
efficiency studies would be just so much waste effort. 

If increased and more severe public control and regulation are to be 
avoided, it would seem that the initiative would have to come from those in 
the industry., distributors themselves or distributors in co.operation with 
producers and representatives of the general public. l?/ 

The mos-t; feasib1e procedure would appear to be for groups of plants 
to be amalgamated. The less efficient plants could be closed dov..11 and the 
volu.-rne concentrated in one or more large and well-planned units, · If none 
of the existing plants is suitable it might be better to erect new plants 
rather than to expand poorly-adapted plants, Such reorganization would 
prove most successful if undertaken by all the distributors in a market. 
However, the same end may be att~J.inod if the plan is carried out by a small 
group of distributors. If through a.malgrunation they can effect a material 
reduction in unit distribution costs and of margins, other distributors in 
the market may be forced to adopt similar measures. 

Participation of other interested parties and especially of the general 
public in inaugurating plans for more efficient systems of distribution ap­
pears to be of the utmost importanco, if not essential. Many students of 

________________ -t" ___ . ________ .,.._;. _______ .,. ______ ""' __ .,._..;. _______ ,.._~----------"!"">i--~---
ll/ Part of the.benefits may bt, passed to employees in the form of higher 

wages., shorter working hours and botter working conditions. In i:Jome ni.arkets 
somewhat higher prices could be paid),<producors. There appear, however., to be 
fairly definite limits beyond which prices to producers can.riot be increased 
without encouraging s.n increase of production. 

12/ Cooperative distrib'tJtion of milk by producers.' or consumers I organiza­
tions does not appoar feasible., ut loast in tho noar futui·o. Diit:ribution 
of milk by producers' cooporativ0s has not proved too successful. Whore 
associations havo oporatod, thoy existed moroly as only one of sovoral 
distributing agencies in" a. 1110.rkot and 'in vory fow instances havo thoy boon 
in a dom~nant or controlling position. 

_________ ..,.,.. __ _._ .. _________ .., __ """' ___ ~--,------------,.. .. --~- .. ---~----~ ... ,...-- .. -----------



the market-milk industry doubt tho ability of distributors to got together 
except under tho urge and guidance of somo public authority. Many rution• 
alization plans in European countries woro consumrno.ted only with govermnont 
assistance and often only after consistent governmental p:rossuro. In any 
caso another prob lorn is likely to arise unloss tho gonEJrul public is fully 
cognizant of developments. In the pa::,t combinations a_nd largo firms ha.vo 
boen viewed with considerable suspicion. Tho public doos rtot distinguish 
botwoon quasi-monopolies based upon efficiency a11d monopolios. kn effec­
tive system of public relations would have to bo developed. If producers 
a.nd some public agency assist in and arc famili[:tr' with tho purpose of re .. 
organization.., it should be easier to discourage new distributors from entor­
ing a market, in which distributing plants c.!'o operating efficiently. Such 
roorganizo.tions may not prove ideal_. but thoy D.ppco.r to be a workable and 
so.no approximo.tion to ideal systems of distributi.on for individual markets. 


