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Organization and Structure of the 
Mexico City Fluid Milk Industry 

Paul H. Kipps* and Donald K. Freebairit 

Major urban centers illmost low-incoin countries currently are exptriencing rapid growth in population and consumer incomes. A generally
buoyant demand for food normally accompanies such conditions. Popula
tion growth prodtces an approximately equal rate of increase in the demand for food, while higher incomes both increase total demand and
alter the Composition Of' purchases in fa\,or ,ofcertain types of food such 
as milk and other livestock products.


The relationship between 
 growth in populalion aid income and the
demand for food can be viewed from either a national oi local pt'rspec
tive. Within a Countr\' there are usually localized growth centers, such asthe national experie.ice l) income growthcapital, which ppulation and 
rates significantly higher than those for the natiom as a whole. It folhws,
therefore, that the resulting increase in deutmand for food will Uecessitat
relatively large and rapid adjustments within those production and roar
keting segments of' the direc'tly aflccted local economy,.

Mexico City is one such center-it is experiencing rapid increases ill
population and coI'sulner il(colies., Fluid milk is a widely accepted con
sumer product with a relati\ ely high income elasticOit' of deiand. There
fore, Mexico City provides an appropriate setting to investigate the effectsof population and income growth ol the demand for food, and milk is an ideal consumptiin product oil wlhich to foco s the anahlvsis. 
oFormer graduate assistant, Department of Agricultural Economics, New York State 

College of Agriculture and Life Sci(.enCes at Cnuell Uiversity, Ithaca, N. Y. Presentlyl the faculty of madison College, llarrisom larg. Va. 
Associate professor, I)epartment of Agricuulturmal I'kolomics, New York State College
of Agriculture and Life Sciences at Cornell ti' ixrsit\, Ithaca, N.Y. 
IEstimated at over 57 per year (2:12-13).


Estimated at 0.59 in 1963 for the urban area 
 (2:63). 

:3 



It cannot be assumed that the necessary increase in production will
 
occur automnatically illresponse to any reasonable projections of demand
 
growth. Moreover, even if tile additional production is obtained, con-

Smer'preferences with respect to the form and quality and the time and
 
place of purchase may change. The marketing system may not be able
 
to adjust to these shifts inpreferences at an increasing rate and at a
 
cost consumers are willing to pay, unless firms can achieve a cost sav
ings by taking advantage of economies of scale in certain marketing
services. Thus, the prospect of significantly increasing consumption in
evitalv raises the question of the adequacy of product supply at both 
theill arn and retail level. And, just as inevitably, these questions lead 
to aill and marketing segments of tileinvestigation of'both the productiol 

industry that supplies the product.
 

Basic Approach 
Studies of tiltrelationship between ecoloinic development and the 

demand for food hame generally been national rather than local in scope 
(3, 9, 10, 11). From the national perspective, the general problems of 
production response tend to become dominant because of the character
istically short supply conditions for basic foods in developing counties. 
Problecils of production response may be approached directly with no 
investigation of demand. In doing this, the implicit assumption is that 
there is,or will be. a significant excess effective demand for the product 
in question (3, 10). Alternatively, a demand for a particular agricultural 
('(oioditv or for factor inputs call b derived from estimates of the rate 
of increase in demand obtained frion population and income growth 
rates (9). 

At the regional level, and with respect to a particular market, the 
prollem of production response becomes relatively less important because 
of the greater freedom fir interarea adjustments. But adjustments, such 
itsexpansion of the basic supply area, may create new problems and 
pressures for the prlcessing and marketing segments of tile affected 
industry. This is most likely to occur when urbanization creates an ill
crease "iithe demand for services associated with the product, such is 
paste'urizationm and home deli erv of milk. Also, tile expansion of the 
supply area inlcreaLses transportation costs and reqliel's different handling 
methods for a perishable product.

A few recemit studies of' ecomiiiic development and the demand for 
food have ('xplicitlv cevmcsidered the marketing segment (5, 6, 8, 12). These 
studies have been both national and local in scope, with commercial ex
port crops dolminating tile former and basic food commodities the latter. 
Local studies have tended to concentrate on marketing problems with 
little or no specific attention to questims of consumer demand or pro
ductii response. Fromn a national perspective, the marketing segment 
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of the industry supplying a basic food commodity may be relatively less
important than the production segment, simply because a large portion of 
tile total output is both produced and consumed by the same economic 
unit-the rural household. 

Howe\,er, at the regional or local level this condition no longer holds.
Rather, the marketing segment tends to become an integral part of the
general process of transforming basic resources into the various products
that satisfy consumer demand. At the subnational level, the marketing
segment essentially takes the farm-produced coimnodity and, with re
spect to form, time,, and location, changes it to conform 'with the preferences consumers indicate by their food purchases. This process is even 
more pronounced when rapid urbanization leads toi increased specializa
tion and the distinct separation of production and consumption. For ex
ample, in the case milkof fresh in Mexico City, pasteurized milk, most
of which is delivered in sealed containers on regular delivery ri:ttes, now 
accounts for nearly two-thirds of total fresh milk comsumption: also an
increasing proportion of the total milk supply, now over 28 percent, is 
transported more than 100 miles. 

General Survey of the Market and Industry 
Market Setting: General Economic Conditions 

Mexico City is located in a high valley 7400 feet above sea level. With 
a population of about 7 million, it is th fifth largest city in the western 
hemisphere and the tenth largest in the ,vorld.The city is well within
the tropical zone, but, because of its altitude, it enjoys a imild year-round
climate. There is virtually no rainfall from October through April. Agri
cultural production is limited to one crop per year except where irriga
tion supplements natural rainfall. 

The city has grown rapidly over the pcoliticall' stable period since 1930,

and particularly' during the last decade and a 
half. The rapid growth has
 
been accompanied by generally rising prosperit', although the
in id
1960s monthly incomes of 50 percent of all |amifies were still 1500 pesos
(US $120) or less, and those of 75 percent did not exceed 3000 pesos
(US $240) (1: table 18-1).

Much of the population gro%vth is from the in-migration of Iov-incoie 
rural families. Their eflect oin tie local economnly is difficult to assess.
Most of thein have limited skills and little else to contribute to the urban 
community; consequently, though their incomes may rise above those 
achieved in the former rural setting, their earnings reimain quite low.

Much of the presently observed pattern of milk consumption in the 
market can be traced to the influence of two broad groups of consumers. 
The very low income group accounts for virtually all of the unpasteurized
and reconstituted milk consumed in the market. On the other hand, the 
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rising incomes of significant numbers of families contribute to tile up
ward pressure on milk prices, particularly for the higher grades of pas
teurized milk. Likewise, consumption patterns and market developnent 
in the future will probably be influenced significantly by the relative 
rates of growth of these two broad income groups, both with respect to 
each other and to the total population of tile cit'. 

Growth and Expansioi 

Both public and private interests have been instrumental in the de
velopment of the dairy industry for Mexico City. The public sector has 
inter'ened indirectly through price maintenance and product quality 
control programs administered by the bureau of price control in the 
Ministry of Commerce and Indusiry and by the bureau of food (luality 
control in the Ministry of Hlealth and Welfare. Also an agency of the 
federal government namuifactures a reconstituted milk product using 
nonfat dry milk mid vegetable oils for distribution to low income families 
(Compalia Nacional de Subsistencias Populares, CONASUPO). Produc
tion of reconstituted milk began in 1945. The total volume produced re
mained relatively small until about 1960, lbnt since then output has ill
creased rapidly and now accounts for over 25 percent of the total coi
siumption. The government, howveer, has miade no move to take over 
and operate the fresh milk industry and shows 11o inclination to do so. 

The rapid growth of the \exico City' metropolitan area is reduciig 
the laind resource base of the immediaielv surroumding milk-producing 
area. The reduced land base has restricted ihe ability of nearby producers 
to respond to increased demand and has forced higher production costs. 
The net effect of this coitractiig land base is to imlprove the colipetitive 
position of more distant producing areas. These areas, however, are eco
nomically feasible sources of supply oily if transportatioii costs are not 
prohibitive and if satisfactory product quality caii be maintained. The 
entry into the market of the Durango-Coahuila supply region in 1966 indi
cates that localities as much as 750 miles from the city can become feas
ible sources of supply. 

Consmier Demand 

Population and consumption trends, Mlexico City 
It is appropriate to begin the analysis of demand b examiningu the 

trends in population and c.,nsumnption in recent years. 'It was stated in 
the previous section that the rapid population growth (If Mexico City 
has tended to create pressures on available milk supplies. Tile effects of 
these pressures is clearly evident ill figures 1 and 2, which show the levels 
of total population, consumption, and per capita availability of fresh 
milk for the period 1940-1967. 
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Figure" 1. Total poputillion and eonslumplion of fres, miilk, 
Greater Mexico City 1940-1967. 

The persistent downwar1 trend in per capita availability of fresh milk 
since 1954 has been acconipanied by a grau(la increas( in it produc
tion of reconstituted milk. Also, canned and dried milk have become mnorc 
readily available and less expensive in recent vars. lilowever, even Whein 
the estimate for consumption of these products, as given in table I. is 
added to the series for fresh milk, theIper capita availability in 19,37 
would still he onhl 84 liters comparcd with 80 liters in 1954. 

A priori, one expects that the age distribution of the immigrant rural 
low-income families is younger than that of the rest of the population; 
this assumption suggests that the demand for milk would he higher than 
what is predicted on the basis of population growth alone }ecause (f the 
large nutritional requireinnts. Ilowever, the per capita consumption level 
of rural families appears to be only about half that of their urban counter
parts.' Therefore, the net effect (f this Population shift on the actual de

: Monthly per capita consumption of fresh milk, kilograms ( I ) 

4.7-ocalities with 2,500 inhabitants or less; 9.3-localities with more than 500,000 
inhabitants; 10.0--federal district. 
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Figure 2. Per capita availability of fresh milk, Greater Mexico 
City, 1940-1967. 

Table 1. Daily 	consumption of milk, all forms 

Mexico Clty, 1967 

Total Per capita
cosninlption availahility* 

1000 liters liters 

Fresh milk ....................... 

Reconstituted milk .................. 

1,022.5t 

'100.01 

.155 

.060 

ohtal fluid milk ................ 1,422.5 .215 

Estimate for evaporated, 
condensed, and ,ried milk ........ .l.O... 100.01 .015 

Total, all milk ................. 1,522.5 .230 

Based on a population of 6.(A million. 
Includes pmsteurized and unpasteurized milk. Obtained by summing the production 
of 1429 herds regularly supplying the Mexico City market plus additional milk 
shipped from lorreon in October, 1967. 
Data supplied by Dr. Sanchez Lara, Ilead, Dept. Milk Products, Bur. Food and 
Alcoholic Beverage Control, Ministry of Public Ilealth & Welfare. 

I Estimate based oin information provided by the largest firm producing evaporated 
milk. 



--

mand for fresh milk, while positive, is probably less than equally propor
tional to the increase in population. The production of reconstituted 
milk, which low-income families can purchase for about one-third of the 
price of pasteurized fresh milk, prolmhly has been stimulated by this 
same population movement. 

Meanwhile. a generally rising income level for the city as a whole has 
been accompanicd by ain increased demand for high-tltiality pasteurized
milk. This development, along with a generally sluggish output response
from the traditional supply zones, appears t'o have been a significant
factor in the opening of the l)uranivo-Coahuila supply area in 1966. 

Finally, milk prices, which are fixed by an agency of the Ministry of 
Commerce and Industry, have increased ov'er the ears, but probably less 
than they would have without control, so the price system as a me,ans of 
adjustment has not been permitted to operate freely. Producers in the 
traditional supply area have continually sonhjit higher prices for their 
milk, asserting that output will not he iner ised, perhaps not even inain
tained, given the present cost-price structure.' 

Current levels of milk consumption 

Population growth and generally rising incomes normally are expected 
to contribute to an increase in milk consumption. It is at first anticipated
that consumption would increase in direct proportion to population 
arowth, with a secondary increase coming from increased per capita
income. This overstates the case for Mexico City for two First.reasons. 
the consumption rates of rural migrant families are low, and secondly, the 
effect of rising incomes will depend on the proportion of the increase 
spent on milk; this, in turn. depends on the initial level of income. 

It is estimated that there is an annual per capita availabilit'vof 84 liters 
of milk from all sources (total annual comsumption of 556 million liters 
or 970 million pesos expenditure). Dailv consumpticn 1w higher incom. 
families, or those whose monthly inccnije exceeds 1500 pesos, is approxi
matelv 2.7 liters, while consumition drops to about half this amuint for 
families with incomes of about 550 spite ofpesos per month. In larter 
family size, lower income families consume less because a higher propor
tion of family members do not drink milk and. nc)st importantlv, those 
4,ho do drink less. Rising incomes for other segments of the population,.
however, tend to increase Comsumption more than in proportionl to popula
tion utrowth, ius partly oflsetting t'e a've telndenic.. As ilule s rise. 
consumers shift to a better milk catetory at ;Ihitcher price. (Omsequently, 
expenditure for milk tends to increase more than the level of consullmp
tion on an individual basis over the entire range observed. 

The estimates for daily milk consumption given ill table I will be used 

'Conversations during march 1967 with Guillhrno Qnusacla Bravo, who then 
'eral Secretary, National Association of Pun- Milk ProdulmvrS. 

was 
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for the remainder of the study. Per capita availability from all sources 
is .23 liter per day; for fluid milk alone the figure is .22 liter (per capita 
expenditure of 0.40 peso per day). This study is concerned primarily
with the production and marketing of fresh milk on the supply side of 
the market; consequently, the analysis on the demand side will be focused 
on consumer purchases of fresh milk. The proportions of pasteurized and 
unpasteurized milk consumed are, respectively, 43 and 24 percent; but it 
must be recognized that consumption of reconstituted milk and canned 
and dried milk are believed to account for 26 and 7 percent, respectively, 
of the total consumption. Therefore, with respect to consumption, and 
more generally to the entire demand side of the market, all types of milk 
must be considered with their accompanying range of price. 

The total daily volume of milk can be divided into several subclasses 
including the se'eral grades of pasteurized milk (I, II, III) to obtain 
estimates of the daily consumption of each category as shown in table 
2. Multiplying the estimate for each class b the appropriate price yields 
an estimate of total consumer expemndliturie for milk. The estimate for 
fresh milk, 2.25 million pesos, can also be taken as an estimate of the 
total revenue of the fresh milk industry. It is estimated that an additional 
320,000 pesos is spent for reconstituted milk. None of tile money ex
pended for reconstituted milk goes to the fresh milk industry. This goes
directly to CONASUPO. the government agency responsible for recon
stituted milk production. The estimate of total daily expenditure for all 
milk is about 2.7 million pesos (U.S. $216,000).:' 

It should be noted that the level of consumption has been based on 
reported farm production. '; Since there is no general surplus in the mar
ket, if the supply coming on to the market has been identified, approxi
mate levels of consumption can be derived. Administered prices at the 
retail level are known and renain relatively constant. Thus, a price. 
quantity relation can be defined, but only for a single point in time, 1967. 

It is not the purpose of this study to make a detailed investigation of' 
tle demand for milk. IHowever, it is desirable to proceed a little further 
Nwth the analysis in order to have more than "single points" to w'ork 
against in examining the supply side of the market. population, price, and 
income are importaLnt variables in determining demand, and the relative 
importance of changes in these variables must be considered for their 
effect upon total consumption and expenditure. 

- This compares with 2.61 million pesos reported in a study conducted by the Bank 
of Mexico (1). 

S'rhe data for production reported here have not been adjusted for farm consmnp
tion, nor has any allowance been made for production from farms which, though not 
identified, may in fact he suipplying the Mexico City market. The error resulting from 
these omissions is believed to be small relative to total market volune and would tend 
to be offsetting. 
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Table 2. Daily conmumption and conmunher expenditure for milk-total and 
by classes of milk 
Nexico Citv, 1967 

Class of nilk Volune Price Consumerof milk per liter expenditure
for milk 

1000 liters pesos 1000 pesos 
Pasteurized 

.................. 
 498.4 2.4720 1,232.1II........................ 
 88.9 .2.1560 191.6III. ....... ................ 12.6 
 2.128 ° 26.7Unspeci fi edl ................ 
 3.3 2.156," 125.7 

Total pasteurized ....... ..... 
 658.2 1,576.3 

Unpasteurized
 
Unpasteurized; ............. 
 315.7 1.850" 584.1
Unspecifiedf. . ............... .18.5 1.85ot 89.8 

Total unpasteurized ..... 364.3 673.9 

Total fresh milk ........... 1,022.5 
 2,250.1
 
Reconstituted .............. . .O1U.0 (.8000 320.0
 

Total all fluid milk ...... .... 1,422.5 2,570.1
 
Canned and dried 
milk .......... 
 100.0 0.955" 95.5
 

Total all milk ........ ..... 1,522.5 
 2,665.1 

*Based on prices reported in consumer survey of 170 families. Peso US $0.08. 
t Estimated.
 
I Includes milk from Queretaro, Gumanajuato amd 
 Ilidalgo for which category was not 

specified.

I Includes milk frot producer members of the Association of Small Producers.
Includes,Ii milk from the Federal District and ,Mexico for which category was not 

specified.
Source: Adapted from appendix tables 5 and 6 (7). 

First, prices for milk are set by the Bureau of Price Control in theMinistry of Commerce and Industry. Price changes tend to be infrequent
and not necessarily the direct result of normal market forces; in practice,
they follow changing market conditions only after a considerable timelag. The usual inverse relationship between price and quantity purchasedprevails, and the level of prices can bV expected to be an important 
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determinant of consumption. But under conditions of rising incomes and
delayed price adjustments, the net effect of price increases on consump
tion, is small. 

The effects of relative price changes in milk categories, however, are
much greater. One would expect the different categories of milk, particu
larly the three pasteurized categories, to be close substitutes in consumnp
tion. If this is indeed the case, then price changes that are not uniform 
over all categories would result in significant shifts in demand for the
dififerent categories, but a relatively minor change in the total level of 
consulmption of all the categories.

It follows, then, that the effect on industry of uniform price changes
for all categories might be quite different from that of differential price
changes. In the former case, a price increase, in the absence of other
changes, would likely reduce consumption slightly and increase total in
dustry re'enue, assuming the price elasticity of demand to be less than 
one. the ultimate recipients of this increase could be any or all firms in 
the production and marketing segments. 

An increase in the relati'e price of a single category, however, would
he expected to reduce consumption and possi)lv expenditure for that 
category if another milk category is a close substitute. When this happens,
total rev\enue will decline for the industry subsegments which produce
and market the now hither priced product while total revenue and prod
uct demand for the substitute product wvill increase. If firms can easily
shift from oil( product to the other, that is, if the tw%'o products are good
substitutes in production and marketing as %vellas in consumption. then
the real industv adjustments would be relati'elv small, and firms would 
simply be reel;Issified.7 But if the products are not good substitutes, if
firns cannot easily shift from one product to the other, for example, from 

mnjl),Isteuriz(.( to pasteurized milk. then significant real adjustments in 
Irommdction and (or) marketing wvould be required.

Finially, changes ill the respective market shares of the several milk 
categories wvill plol)al)lY accompany any general increase in total market
volumellHising iicomes on the demand side and the probability of differ
ent prodllction elasticities oim the suppl side made uniform growth with 
respect to different milk categories uilikely. Nonuniform growth over
time w\'ill in tllrn result in a different industrv structure. For example, an 
increase iin Ile proportion of' pasteurized milk wvill require additional 
processing facilities or greater utilization of existing ones. And, if milk 
category is related to location or herd size, changes in these variables will 
also be accompanied bw shifts in market shares for the different milk 
categories. 

'It follows that price differences should be small between substitutable products
as in the case of Class II and III milk; the reported price per liter Is 2.16 and 2.13 
pesos, respectively (table 2). 
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Production Segment 
The total production is equal to the product of 3 factors: production 

per cow, cows per farm, and the number of farms. Changes in output are 
possible only if one or more of these factors change. Farm numbers and 
herd size together clearly determine the total number of cows. Changes
in the number of farms would result from changes in the density of farms 
for a given supply area and (or) changes in the geographic supply area 
itself. 

Herd size is simply a measure of the concentration of cows per farm;
changes in herd size, in the absence of other changes, would he translated 
directly into changes in market volume. But under certain conditions, the 
relationship is not nearly so direct. For example, a significant reduction 
in the number of small farms would increase the concentration of cows 
per farm, or average herd size, but may' have little effect on total market 
volume. If these farms together supply only a small proportion of the 
total volume, the effect of their leaving tile market would be small,
although negative. Actually, the effect on volune would l)e near zero if 
the cows are purchased by large fairms in the market. In neither case 
would larger herd size lead to increased market volume. There could,
of course, be other intra-industry effects such as shifting of the propor
tions of milk in the various categories and the location of milk supply.

Production per cowv is determined in the final analysis 1 a host of 
biological, technical, and economic conditions, the analysis of which 
would go well beyond the scope of this study. But production rates and 
other measures of production or management efficiencv are relevant in
sofar as they are related to location, herd size, and milk categories.
Favorable geographic areas or types of farm that are subject to superior 
management are likely sources of increased market supply.

Data for the number of cows and other animals, volume of milk pro
ducecd, and location were obtained from the Ministrv of Public Ilealth 
for 1047 farms which regularly supply the Mexico City market. These 
farms account for approximately 75 percent of the total volume of fresh 
milk. In addition, a milk category was designated for the milk production
of 8,34 of these farms. The data obtained for the 1047 farms also provide
limited but useful indications of general management and productivity
for different groups of farms. Having the data in this form makes it possi
ble to study the characteristics of these farms from the four perspectives
of location, herd size, production efficiency, and milk category. 

Location of milk supply 
The principal interest in the location variable derives from the relation

ship between expansion of the geographic supply area and market volume 
of milk. But, in addition, particular locations may impose certain re
strictions on the types of farm organization and the category of milk 
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produced. Urban dairies, for example, of necessity tend to be smaller and 
more specialized than their open country counterparts, while farms lo
cated sufficiently far from the point of consumption do not have the op
tion of selling unpasteurized milk directly to the public in the Mexico 
City market. 

Individual supply zones and volume marketed. The Mexico City
milkshed consists of the Federal District and all or parts of the states of 
Mexico, Puebla, Hidalgo, Quer6taro, Guanajuato, Durango, and Coahuila 
(fig. 3). The principal supply zones and the estimated daily volumes 
shipped from each to the Mexico City market are shown in table 3. The 
largest single source of supply is the Federal District, followed closely by
the state of Mexico; 92 percent of the farms identified are in these two 
areas. Together they account for 69 percent of the total volume. The re
maining :31 percenit is divided among the other 6 states as shown in 
ta, e 3. 

Characteristics of the 4 principal supply regions. To facilitate the 
exposition for the remainder of the study, the total supply area will be 
divided into the following 4 principal subareas or regions: (1) the Fed
eral District, (2) the states of Mexico, Hidalgo, and Puebla, (3) Guana
pnato and Queretaro, and (4) Durango and Coahuila. Regional data for 
population and total milk production are based on the census of 1960. 
Dairy herd size of the 1047 farms used in the study which supply the 
Mexico Cty market ranges from I to 1200 cows, and their combined an
nual production is estimated to be 320 million liters. An additional 53 
million liters is estimated as being supplied from farms in the Durango-
Coahuila supply zone. 

The Federal District consists of a portion of the Mexico City metro
politan area and some of the immediate environs, an area of approxi
mately 580 square miles. Virtually all of the milk produced in the Federal 
District can be assumed to enter the Mexico City market. Approximately
38 percent of the total market volume is produced in the Federal District. 
Oly 4.7 percent of the area population is classified as rural. 

Many of the suppliers in the area are located within the city proper;
these are not really farms in the usual sense, but rather partly covered, 
paved corrals or stables, which house cows, voung animials, and bulls. 
Many of these corrals open directl\ on to the street and are interspersed 
among houses and small shops. All feed is purchased, and since there is 
little av'ailable storage space, forage ( green or hialf-cured, baled alfalfa) 
is delivered daily. Milking is usually (lone by hand. Part of the milk is 
sold to pasteurizing plants (category, 111); the remainder, unpasteurized 
and uncooled, is sold directly to the public either at the corral or through 
small independent distributors who make home deliveries. Those that sell 
unpasteurized milk t( the public are technically illegal operators; how
ever, they are usually permitted to function without interference from 
the authorities. 
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Table 3. Volume of daily milk shipments-by states and production zones
 
Mexico City market, 1967
 

State and production zone Liters 

Federal District (total) .......... ..................... 391,378
 
Postal zone 8 ...... ....................... 4,380


9............................. 22,870
 

13 ..... ....................... 29,898
 
14 ..... ....................... 62,888
 
16 ..... ....................... 52,827
 
17 ...... ....................... 13,440
 

18 ...... ....................... 3,600
 
20 ...... ....................... 10,372
 
21 ...... ....................... 45,409
 
22 ...... ....................... 15,26C
 
23 ...... ....................... 3,698
 

Various other locations .... ................... 126,730
 

Mexico (total) .......... .......................... 316,259
 
Ac6lmnan ...... ........................... . 480
 
Amecerneca ................................ 2,077
 
Cuautitlafin ................................ 71,090
 
Chalco ................................... 18,199
 
Ixtapalapa ...... .......................... 31,665
 
Tepotzotln ................................ 15,035
 
Teotihuacn . ........................ 17,877
 

Texcoco ................................. 100,210
 
Tlalnepantla ...... ......................... 23,110
 
Zumpango ................................ 36,516
 

Quer~taro (total) ........... ........................ 75,727
 
Quere.taro ................................. 52,847
 
San Juan Del Rio ............................ 22,880
 

Guanajuato: Celana ........... ....................... 15,280
 

Hidalgo: Tulancingo ........... ....................... 20,915
 

Puebhla: Puebla. ........... ...... ................... .2,900
 

Durango and Coahuila: G6mez Palacio and Torre6n ..... 200,0000 

Total .......... .......................... 1,022,459
 

Approximate estimate.
 
Source: Appendix tables 5 and 6 (7).
 

Because of the small area available in the city, most of the animals 
must be kept tied. Cows remain in the herd for 2 to 4 years, or about 
half as long as those kept under the less confining conditions of the out
lying regions. The herds range in size from I to about 1200 cows. The 
average size is 49; the median is 24. 
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Most of the production zones of Mexico, Hidalgo, and Puebla are I
cated to the north and cast of the city and generally within 40 miles. This 
combined area supplies about one-third of total market volume, slightly 
less than the Federal District. The region is prelominantly rural, 64 per
cent of the people live in rural areas or in towns of less than 2500 persons. 

The area contains a variety of types and sizes of farms. -lherd sizes 
range from I to about 900 cows, with an average of 116 and a median of 
43. Many of the dairy farms are large. specialized operations with small 
acreages intensively cultivated. They may produce meost, but lsually not 
all, of their forage requiremuents In, growing alfalfa alnl corn, and some 
of the faruis produce and use silage. All feed concentrates are purchasel. 
Alfalfa is irrigated. as is part of the corn acreage; however, one crop of 
corn can be produced without irrigation. Alfalfa is (,mit and fed treen to 
the cows daily,, with some limited grazing also 1ein g prac'ticel. \;itany of 
the large farm, ninaintain their ()\'It batterv of' IiIs from which they cl
lect semen to breed their herds artificiall': they also sell semen to other 
producers atlabout 25 pesos per first service and 16 pesos per repeat. 
These large herds are machine milked. tisually under qu.ite sanitary (,oil
ditions. The newer installations are conmpete with automatic equiipmient 
for washing the cows before milking, herringbone parlors, and 1ilk-l
meters with automjatic iietering of conentratcs for individual cows is 
they are milked(. Milk from these operations flows dirctly through the 
pasteurizer, is packaged. hauled intl the city. and distributed iy retail 
routes twice daily. Some is packaged ill paper cartons, ut glass bottles 
are predominantly used. 

The third subarea, (,)ertaro and ;liajtiuato. is located about l40 
miles northwest of .Mexico City. It consists of the production zoles of 
San Juain Del Isio. Qur6 taro, ind Cela 'a. Th. area is now Imitrth int 
importance ill terns of intaurket v diin e adcl for a pproximately 8mucconts 

percent of the total supply'. The relative importalnce of the area as ;a 
source of supply dhclined significantly after the opening of the l)urango-
Coahuila region in 1966. Slightl'v more thain half 5S7) of the population 
is classified as rural. The r' is of this area ha t arger hercls. oi the ;.\-
('rage, than those in the state (of Mexico. and farmiiiii operatiols arte gel
erally less specialized. llecrds range ii size, from I t(i 6-10 cows; thet aver
,age is 134 and the inedian is 84. Milk is pastumrized and packalged ii the 
area, then hauled by truck to Mexico Citv. 

The fourth aind newest supply sulrea c,msists of parts of th c states of 
Duranao and ClihfohiIa near the city of Trre'6n. Loc'ated 750 miles inrth-
West of Mexico City, the area is an extensive irrigation district. IHerd 
size on dairy farnis in this region is the largLest of the .1 smlareas vith all 
average of 150 cows; tOe median size is 120 and the range is 15 to 670. 
In this region, 48 percent of the people live in places with populations of 
less than 2500 persons. 
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Shipments from the area to Mexico City date from April 1966, and by 
the fall of 1967 were estimated to represent 20 percent of the total mar
ket voluinme. Initially, one of several plants in the area shipped pasteur
ized, packaged milk by truck to Mexico City, but this practice was super
seded by the construction of a subsidiary piant in Mexico City completed
iii June 1966. Currently, milk is shipped daily by tank truck from Torre6n 
to this new plant where it is pasteurized and packaged in paper con
tainers. 

The characteristics for farms in each of the 4 subareas are summarized 
in table 4. For each more distant region farm numbers are smaller, while 
herd size and production per farm increase. The median of each group 
is smaller than the average. often substantially so, implying a significantly 
biased size distribution. 

I)airy herd size 

The size and character of dairy herds is dilerent for each of the major 
supplN regions-as iiiight be expected, considering the quite different fac
tor proportions and factor niirkets for the separate zones. As shown bw 
the data presented in table 4, average herd size increased as productioll
moved outward from the metropolitan market. 'While dairies close inito 
the city were the most spteialized, the fact that they often produced milk 
for direct sale providhd fewer scale economies which would tend to force 
concentrated production as occurred, for example, on those farms which 
had heavv overhead expemmditures for specialized dairy and crop farming 
equipmenut.
 

At the present time most of the .Mexico City milk supply originates in 
the Federal District and in the nearlb states of Mexico, Puebla, and 
Ilidlalgo. Exipansion of milk supplies inl response to demand has been 
modest except for the growth of the more distant markets. Within any
region, v\pansion of production can occur as the result of more farms, 
more cows per farm, or of higher production per cow. In the short run. 
the reduction in number of farms w\old not necessarilyv mean a reduc
tion illtotal production because, for the most part, the aiimals would be
 
absorbed into tlht herds of already established dairies. To the degree 
that there mi 'lht be better fecding and oticr management practices oil 
the larger farms, there might be an increase in total marketings. E'xpand
ing farn inumbers ind bringing inadditional cows and other dairy farm 
resources vomld alimost always be epo (ted to increase market sulpplies. 

Perhaips theimost promising basis lor increasing produetim is through
tile introduetion of"am Itput-inereasing technology. A farmer's decisiomis 
about adopting the tclm clogy are conditiomd by his awareness of feas
ible alternatives and his willingness and capacity to absorb the risks 

More recent infuir\ suggests that shipmetts Irm the zone may Ieoverestimated;
for lack of a more pre.is nunllwr, we allow this estimate to stanL( 
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Table 4. Farm Climrsuterislic. 1)y stale or region 
1,047 dairy farms, Mexico City market, 1967 

State or region 

Characteristics All .Mexico Qmtlr(-taro
farmns 	 Federal l',t0)II,. Q, & liraingo

District Hidalgo ( lIIlIfjLt) 

Number of farms . . . 1,0.17 6,13 :309 69 26 

Size range (total cows) 0-1,200 0-1,200 10-900 0-.10 15-670 

Cows per farm 

average ....... ... 77 I) 11( 13.1 150
 

median .......... 	 2.1 13 8.1 121
 

n-lode . .-...... 	 2.4 12 30, i201 30,120,135 

umodal frequency. 1_0 15 3 2 
D~aily milk production 

average liters 

per farm 	 ......... 717 .112 1,101 1.319 2.096 

percent of total 
supply originating 
in the ozne. .... .... 10(0 35 15 12 

Soo rce: Data from Ninistr%of I'lmmlic Iealtlh and Welfare, .Mexico (.it\. 

associated with the changes. The decision-making environment of the 
relatively large and well-financed farms ma' c more con(dhucive tf sulch 
adoption than is that of the smaller farms. The decisions of the latter 
may be just as rational, given their knowlhdge oIf alternatives and con
straints, but it is just these factors that constitu te te (hecision-miaking 
environment. Officials associated with develahpineaial prograns have long 
pointed out the relative simplicit' of prlviding infhormation an(l working 
on the adoption of improved farniing svstmaas with a limited number of 
arge producers, in contrast to the .omplications f working with a large
number of small producers ( Of course, to the degree that the envirfn
ment of large-scale producers is unfav in i 'iIfia reverse \wfuldth can e 
obtain. ) 

The relatively lov albsolute inmlber of' large farnms sholwn in table 5 is 
particularly significant. The 74 fam s with 300 fir miore, cows cntrl'f 45 
percent ff the reported output fof the 1047 farms and approximnately a 
third of the total market volume, of fresh milk fromn all sources. Such a 
market concentration oaf private finrs at the farm level is probably quitoe 
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Table 5. Farm characteristics by herd size class 
1,047 dairy farms, Mexico City market, 1967 

Size class 

Characteristics All Small Medim Large Very
farms l arid 

Ninhler of farins . . 1,047 5 16 319 138 7.1 

Cows per farim 
size rangc ...... . .0-1,200 0-29 30-99 100-299 300-1,200 
average ....... .... 77 54 ,159
12 106 
,nedia ....... 
 11 ,49 148 384 
iniod(. ....... . ... 8,10 30 100 320 

modal frequctnncy . 32 27 1O 5 
I)ailyv milk prodiction
 

av'i'rage liters
 
per farn ...... 717 92 469 1,561 .1,558 

percent of total 
SUllpy originating
ill size category... 100 6 20 29 45 

Soirce: Data from Ministry of Punllic Health and Welfare, Mexico City. 

('xceptional in developing urban milk markets. The principal economic
significance, of the fact derives from this group's apparent potential to
exploit its relatively strong market position in setting milk prices and in
fluencing inarket plkl' in general. Moreover, as wvill bIe shown later, this 
same group controls a large portion of the processing and distribution 
facilities, and until 1966, nearly all the production of the Class I category. 

Meamures of produclion eillcienci 
Average pr uhction per cow is prol)al)l the most satisfactory overall 

measure of technical efficicncN' in production. It reflects the general level
of herd mianagcnint, feeding practices, and inherent productivity of tile 
aniimails. T, data oh)tain('d froii the surveyed farms included the nun
ber if cowvs and total production for each herd, hence the ae'rage pro
duction per (,o v cl be determind. This and other measures calci
lited front the data are believed to be valid for iitergroup comparisons
ihere large numbers of farlns are included and the interest is in relative,

not absolute, liagilitudes. Other measures of proluction efficiency include 
the proportion of co\\,s in milk, the ritio of calves to comvs, and the ratio 
of total dairy aniials to cows in milk. 
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The average production per cow can be calculated both on tile basisof total cows and cows in milk. The latter measure is more indicative of 
the inherent productivity of the cows, plus feeding and management
practices excluding breeding. '[he total cow basis, on the other hand,
reflects the additional influence of the presence of dry cows in the herd,
the proportion of which will vary with the herd's conception rate and
other factors. This is probably a 'better indicator of the relative overall 
efficiency of different groups of farms. 

The percent of cows in milk is the best available measure of breeding
efficiency. A relatively high proportion of cows in milk will he associated
with a short dry period, vhich in turn normally implies high conception 
rates. Other considerations enter the picture and their inclusion would
modify the above statements; for exumpe,, a high proportion of cows 
in milk could Ibe the result of greater than normal sales and purchases of 
cows or movement of cows between herds rather than from a higher
level of breeding efficiency. One could expect such a shifting of cows. 
which, in a sense, repres(nts a greater devgree of specializatiom, to be 
more prevalent in the Federal District than inthe more outlying regions.
But, unexpectedly, the actual percent of* cows in milk for herds in the 
Federal District tinis out to be lower than fir anv other"r(toio (7: 80).

The ratio of calves to covs provides an indication of the reld'tiv'e self
sufficiencv, in terms of' herd replacements. of the individual farm or 
groups of similar farms. A magnitude of from .45 to .75 for this ratio
 
would be reqluirel for herd size to be just Illaintailled Iy itsow,,.nreplace
ments. The smaller ratio valuie reflects superior oianagenient-a 6-year
productive cow life and 90) percent of calves Iecomin mature cows. The
higher figure is based on 4 years (Ifproductive cow life and 80 percent
of calves reaching mnaturity. Both are based o all heifer calves that have
survived the early hith mortalit\ rate and a first calving age (1 about 
30 months. Observed ratios lo%%ver than the albove imply purchases of
herd replacements, but do not in theiselves suggest amW explanation for 
the practice other than that it is perceived as being ulore profitable by
the dairy farmer. 

A final measure sugg.ested is the ratiol of the total number of dairy ani
mals to cows in milk. This is primarily an indication (If the degree of
specialization. A relatively low magniitude this ratiolfor implies a small 
number of dairy animals other than cows iii milk. hence greater special
ization. More definitive statellents with1respect tothe actual degree of
specializationi for different groups of Ihums and the tider*vit causes 
would require additional infoillation coliccrilitul the strilettire Ifprodhic
tion costs. ligher land prices in and niar the cit'. fIr example. tenld to 
prohibit or stubstantially limit feed productim. Sp cialization iiidairying. 
as opposed to general farming. increases as a restlt. 

Differences in relative input prices and productivitv folrdifferent farm 
groups influence both the degree of specialization ain( the scale of opera
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tion. Relatively higher factor prices and/or lower productivity, other 
things being equal, tend to reduce the input of a given factor in the pro
duction process and reduce total farm output or the scale of operation. In 
the case of dairy farms, if a reduction in inputs reduces the output of ( 1)
cash crops, (2) feed crops, (3) young animals and (4) cows not in milk,
in that order, then specialization, as viewed here, would be increased in 
each instance. Scale of operation for the farm as a whole would he re
duced, however, although not necessarily as measured by herd size or 
milk production alone. In analagous fashion, if identical conditions of 
production and factor prices obtain, different relative product prices be
tween farm groups resulting from different market locations, for example, 
may lead to diflerential results with respect to scale of operation and 
specialization. 

(ategories of nuilk produied( 
The foregoing discussion has implicitly assumed that all farms produce 

an identical product, but in reality this is not so; different categories of 
milk are produced oi different farms. Each category has its own distinct 
set of specifications, associated market services, and prices. Thus, in prac
tice, each milk category becomes a slightly different product, and the 
distinction is maintained as the product passes through the marketing 
svsteni and on h) Custoners. Tile introductin of milk categories into the 
discussion eharlv increases the complexity of the analysis because nlch 
o f the preceding discussion onist be applied separately to the subgroup 
i farms within each liilk Category rather than to all farms together. 
The complication is aecollipaliiel Iby Somlile benefici al aspects alIso. The 
characteristics differenltiatin. the iidividual iilk catehories also help to 
e'xplhin certii othIr sthucilra] Condihticos, such ias herd size and loclation. 
(Ciinsiderig tihe individuacl milk categories on the supply side of the cmar
ket, ind relatiig lhici to the dcmand forces already stidied provides a 
unicfiue opplrtlunitv to incvestigate soene of the intra-inducstrv adjustments 
that ight Ice. e peted to cccomnpamuv cnarket de'elopnent alnd expansion. 

)airy farciis sccpplvhig the Mexico City iciarket ac'(, classified according
tI :3 pishcuriz(,d-cilk categories (Classe's 1, I!, and III) and the unpas
teiized h(catcol'cy, which is another suinccarket. Also, for tlce purposes of
this study, the tri "unspecified" is used to designate farms and milk 
for which no categor 'y wis listed ol the records cof the Ministry of Public 
I health and \Velfare. 

The milk categories are listed abcve in cirder of highest to lowest 
ininhlilnui quality stancdards alnd price. Table 6 gives the relative iillplr
taice of each Categor'y, including the uinspecified, in terns of the total 
market volhinic cof fresh milk and esticmated industry re'enue. Industry 
revenile has bel~l defie(d as the incolme accruincg to firis that produce, 
process, ind distribite fresh milk and is considered as being equivalent 
to final ccoisimner expenditure for fresh ciilk. Total incoccme for the pro
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duction segment equals industry revenue minus that received by the 
processing and distributing segments. The relative distribution of income 
between the three industry segnents will differ for different categories, 
mostly in accordance with the diflerent services combined in the particu
lar category. 

Slightly less thamihalf of the total market volume of' fresh milk is pro
duced by Class I category farms. Consumption of Class I milk is con
centrated in high-income families where the observed income elasticity 
of demand was low. If, as is probable, the price (lasticitv is also low, 
then a modest increase in tl~e price of milk would result ill a significant 
increase in consumer expenditure for milk and in total revnue for the 
Class I subindustrv. But, as wIl be sWen later, this subindustrv is charac
terized by a high degree of vertical integration. This Comnditio)n generally 
tends to increase the market pover of Class I prodtcers as a group. The, 
legree of integration w\,ill also be shovn to influence the( distribution of' 

consumer expenditure amng the- production, processing, and distribu
tion segments of the industry. 

Producers of unpasteurized milk account for 30 percent of the, market 
volume. Uniform pr)duction adjustments by,farms in this group is un
likely to affect total market volume significantly, the probability of such 
actions being low \\'lere, as il this case, there is atlarge number of 
farms. The remaining 20 p-rcemnt of' market volume is about evenly di
vided between the to') lover pasteurized categories together and un
specified milk. 

Table 6. :mml olme of milk and i.um.t r. r4ve(t, f4reh milk 
.Nl(-,,ic( 196t7Cit.%markt, 

Milk category 'ohlme of milk* 
liters/\vcar) 

Industry rtvtenel 
j)m ~/%'ar 

millio.ls Iereil ll millio.m pervt'( 

... ........... . 181.9 -18.7 -19.7 54.8 

I .... ............. 32.4 8.7 69.9 8.5 

.i.... ............. .4.6 1.2 9.8 1.2 

Unpasteurized ...... 115.2 30.9 213.2 25.9 

Unspecified ........ ..... 39.1 10.5 78.7- 9.6 

Total ......... .... 373.2 100.0 821.3 100.0 

Adapted from apendix tables 5 and 6 (7). 
Based on prices re)orte(d ill a survev of 170 families (tahhv 2). 

SBased oi allocatin of umspecified milk (table 2). 
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It should be noted that changes in production of Class I milk will re
sult in a more than proportional change in industry revenue, while the 
opposite is htie for unpasteurized milk. This follows from tile price differ
ences betwtein categories and reflects, at least in part, the cost of provid
ing the additional services of pasteurizing, cooling, and packaging. 

Additional characteristics of farms in each of the 4 milk categories are 
specific,! in table 7. Tile 834 farms for which milk category was identi
fiable are included. Farm size, in terms of cow numbers, is smallest for 
Class III farms and is only slightly larger for unpasteurized producers; 
the smallness of Class III farms seems to follow from the regulations
which allow Class III plants to purchase milk from many producers. 
Then there is a 5-fold increase in herd size for Class II farms and an 
additional 60 percent increase for Class I farms. The median farm in 
each group is smaller than the average; no single herd size is dominant 
in any of the groups. 

The small number of farms in proportion to tile output of Class I pas
teurized milk increases the significance of the management decision of 
each Class I farm in the market, although the primary effect of actions 
taken by these farms would be concentrated in one submarket, namely, 

Table 7. Farm characteriicsti by milk category, 834 dairy farni 

Mexico City market, 1967 

(haracteristics All Milk category 

larm,s HI III Unpasteurized 

Numbel of farms 834 102 18 47 637 

Cow per farm 

size range...... . .1-1,200 15-1,200 10-43(1 1-120 1-880 

average ....... .... 82 320 200 31 39
 

median ............ 310 180 22 23
 

nmde ............. 120 67,100 1,6,10 8
 

modal frequency -- . 2 3 27 

I)ailNv milk production 
average liters 
per farm ....... ... 771 3,.lt0 1,852 267 297 

percent of total 
Supply originating
in milk category . .. 100 55 14 2 29 

Source: Data from Ministry of Public Health and Welfare, Mexico City. 

24 



that for the highest quality milk. The effect on the rest of the marketwould depend on the various interproduct relationships. In general, the
greater the degree of substitution between milk categories, the more wide
spread will be the overall market effect of a disturbance originating with 
one particular category. 

Processing Segment 
The processing segment of the fluid milk industry fir the Mexico City

market includes the pasteurizing plants for the several categories and
the government operated plant that produces reconstituted milk. The 
scope of this study with respect to the processing segment is confined tothe former group of plants. Most of the plant lata was obtained fromthe Ministry of Public Health and Welfare. A total of 110 plants were
identified, with estimated daily capacity ranging from 600 to 200,000liters each. The combined daily plant capacity was reported to be 870,000
liters, compared with the daily consumption estimate of 658,000 liters
given in table 2. The quantities differ for 2 principal reasons. First, some
of the plants, particularly those that pasteurized Class III milk, do not
operate at full capacity. Onle of the plant managers interviewed reported
an average daily phnt volune of just over 50 )erent of stated capacity.
The 870,000 liters, thcrefore, probl)aly indicate plant capacityv rather than
actual volume processed, particularly for Class III plants. Secondly, someof the discrepancy results simply from the fact that the lists of plants and 
producers were not given for identical dates. Both, however, were based 
on maximum volumes reported for the period 1966-67. 

Location of processing facilities 
The number of plants and daily capacity of milk pasteurized in eachof the 4 previously defined regiois is shovn in table 8. As mentioned,


milk from Durango and Coahuila is shipped to a single large plant in

Mexico City for processing. Of the total of 110 
 plants, 60 percent arelocated in the Mexico-Puebla--lidalgo region; all but 4 of these inare
the state of Mexico. The Federal District has 29 plants and 15 more are 
located in the Quer6 taro-Guanajuato region.

Two principal factors account for the observed pattern of plant loca
tion, ,amely, location of supply and milk category. The Federal District
is the largest single source of suppiy ( tabh,3), but a relatively large pro
portion is sold unpasteurized directly consumers. H-lence,to there arefewer pasteurizing plants in proportion to total milk supply in the Fed
eral District than in the other regions. The Mexico-Puebla-Hidalgo
region, on the other hand, has a relatively high proportion of Class
farms, and it supplies nearly as much milk iin this category as the Federal

I 

District. Since Class I producers generally are required by law to havetheir own pasteurizing plants, a relatively large number of plants are 
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Table 8. Number of pasteurizing plants and volume of 1ilk processed 
4 supply regions, Mexico City market, 1967* 

Number of Total Percent .-FtotalRegion phmats daily 
jplatsN PHants Volume 

liters 

Federal District ......... .... 29 524,100 20 60
 

Mexico, Puebla, and Hidalgo . . 66 297,000 60 34 

Quertaro and Guanajuato . . . 15 48,886 14 6 

Durango and Coahuila ..... 0 0 0 0 

Total-all regions ...... .... 110 869,086 100 100 

Refers only to those plants stj plying the Mexico City market. 

Source: Appendix tables II and 12 (7), and information from Mexican Ninistrv of 
Public Ilealth and Welfarw. 

found in the Mexico-Puela--Hidalgo region. Fewer plants are located 
in the Quertaro-Guanajuato region because the region has a relatively 
sinall share of market volume. 

Two points must be considered in understanding the concentration of 
central processing at the consumption center and the likelihood that it 
will increase in the years ahead. First, tile recent opening of the Mexico 
City plant to receive milk froim the l)urango-Coahuila region increased 
byI a substantial amount the relative pro)ortion of milk processed in the 
Federal District. Since the l)urango-Coalhuila region is the most distant 
supplier in the imarket, there are no reasons of a technical nature for the 
other regions not to do likewise if opportunity affords. Secondly, there is 
currently a relatively large volume of milk being produced in the Federal 
l)istrict that is not being pasteurized. If health regulations were enforced, 
much of this milk prol)al)ly could be pasteurized by Class III plants. 
Some farms likely would go, out of business or he relocated outside the 
city, but a significant reduction in the vouMe of unpasteurized milk now 
in the market would almost certainly increase the relative proportion of 
volume pasteurized, and (or) plant capacity, in the Federal l)istrict. 

Size of pasteurizing plants 

The 110 pasteurizing plants are divided among 5 size groups in table 
9. The predominance of small plants is clearly evident, with 98 having 
a daily volume of less than 10,000 liters per dy. Of these, 66 handle less 
than 4500 liters each. At the other extreme. 12 plants process 10,000 liters 
or more each day; of the 4 having a capacity of more than 40,000 liters a 
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Table 9. Size distribution of pasteurizing plants
 
Mexico City market, 1967
 

Plant-size group (in liters/day) 
Itemi Total, -- ______________________________________

all plants Verv small Small Mediumi t Large Very large 

(unde r2,000) (2.000--1,499) (4,503-9,999) i 10,000-40,000) (over'40,000) 

Nmnlwr of plants ........ ... 110 24 42 32 8 4 

Sizt range 450- 450- 2,000- 4,5(X)- 10,0(X)- 50,000
(liters/day) ..... .......... 200,000 
 1,800 130M) 9,801) 20,000 200,000

Averag . plant capacit\. ..... 7,909 1,2001 3,115 6.245 13.813 100,000 

Median plant capacit\. ..... 3,8m13 1.200 3.000 6,00 14.250 75,000 

Total c-apacity ..... ......... 869,986 28,8(:1 130,850 199,83i 110,5001 400,000 

Percent of all plants ....... 100 _2 38 29 7 4 
Percent of total capacity . .... 100 3 15 23 13 46 

Source: l)ata from Ministry of Public Ilealth and \\elare. Mexico City-. 



day, one has a capacity of 200,000 liters per day. This one plant accounts 
for 23 percent of the total reported plant capacity. The data presented 
here indicate that 4 plants of this size could handle virtually all of the 
present market volume. If processing costs are significantly lower for 
the largest plant size reported than for the considerably smaller plants 
now in operation, substantial savings in total processing costs are possible 
if the small plants consolidate. 

(:alegories of milk processed 
The categorization of pasteurizing plants and the volume processed 

;aming different milk categories is presented in table 10. It shows 77 iden
tified as Class I plants, 20 as Class II. and 1:3 as Class III. The underly. 
ing relationship between milk category and plant size can be discerned 
also in table 10. It would be even more pronounced were it not for the 
one large Class I plant from the Durango-Coahuila region. 

The positive correlation between lower milk category and larger plant 
size is largely doe to the health regulations concerning plant operations. 
and wherever the relationship is modified, it is the result of selective en
forcemient of regulations. Class I plants are required to be located ad
jacent to the milking facility for a single herd. Purchase of additional 
milk froutother farms is not permitted, thus severely restricting feasible 
plant size. Even a large herd of 50 cows would support a plant of only 
about 5000 liters per day capacity. But the single major departure from 
this rule has resulted in the establishmnent of tle largest plant in the mar
ket. the Durango-Coaluila plant in Mexico City. This plant has twice 
the capacity of the next largest plant in the market, one that processes 
Class IlI milk, and 17 times the capacity of any other Class I plant. If 

Table 10. Ninmler or Ipaleurizing pant, and milk proe..ing ,uapaeily

total and by milk vategoric, 
Mexico City market, 1967 

Number of Percent of totalMilk category plants dailh . ..... 
capacity Plant Vohmn 

liiers 

I. ....... ................. 77 .198,436 70 57
 

iI................. ..... . 20 57,050 is 7
 
I ................... 13 314,500 12 36
 

Total-all categories . . . 110 869,986 100 100 

Source: Data from Milnistry of Public Ihlalth and Welfare, Mlexico City. 
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the regulation for individual farm proces sing were to apply in this cast. 
100 plants would be required to handle the same volunic based on the 
average herd size reported for the Durango-Coahuila supply region. A 
enforcement of the regulation would more likely result in eliminating tl)( 
region as a feasible source of supply. This in turn would reduce reported
market volume by as imtuch as 20 percent unless other sources were found 
and would result in even greater upward pressure on retail milk prices. 

On the other hand, average volimic and capacity for Class Ill plants 
would probahl v increase if the regulation requiring all milk to bv pas
teurized were enforced. A total volume in excess of 315,000 liters per day 
(If unpasteurizd milk is curretitlv being marketed. according to the latil 
o)tained for this study. Most of this milk is produced ili the Federal )is
trict, and 80 perecnt of the rcportcd Class III plaunt capacity isalso ill 
this district. The total is slightly greater than reported class Ill plait 
capacity and is prolyl )l on si dera ly greater thani actual volhnnc pr I

cessed. Even if the production of a significant fraction of' this volume 
were to shift outside the city or outside the Fedcral )istrict. givent tlhe 
present quality specifications, a large proportion would almost certai lv 
he processed in Class Ill plants, thus illercanill ' plant vi',luin'.average 

There are 20 Class II plants with a conI )ind daily volume of 57.050 
liters. Together tit(,\' account for 7 p'rcent of iiarktt violiic. Their ' 
age size is slightly smaller than Class I plamts. As iii tih case oIf the latter. 
Class 11 pilants arc rIcquiretd to I located adjacelit to the unilkioti facilitv 
of a single herd and to bc under thn sauile owviership. Ilowcvxer. (Class I'l 
plants are permitted to purchase additional iiiilk froilo a limited mlber 
of other farms. Quality standards are lower than lot (lass I milk. There 
were no apparent instaletcs of these regulations I betinig iiforced. at 
least none comparalde to thc tacit approial of 1ipasteiiriz,I milk and 
central processing in. Mexico City of C:lass I milk fromu the )urango-
Coahuili region. I mnpasteuirized milk were no longer permitted, there 
would probably be Some increase ill total voluo, and imnlidimal capacitv 
of Class II plants. This could be achic\cd tlhrgh ti establlishment of 
new farms and plants or Iby enlargimizt tI (.xistiiig ones. 

The current schedule of administered rcail milk prices appears to Ic 
aii additional constraint oi the cxpaosion of (lass I1volume. The ob
served retail prices for Class I. II. and Iii milk were 2.47. 2.16, and 2.13 
pesos per liter, respectively ( tablc 2). mkiing (lass II and Illi categories 
of milk almost ititerchangcgale frnt the sttndloinIt ot price, Significant 
coilies of cale almost (ertail '\ (,\ist bli\'c the av'mragc l)f 2851 

liters for Class II plants and 50,000 lihtrs lot (liss Ill plants. This being 
the L-ast and givelilthe aboe milk prices. C(lss Ill ilaints could pay
higher prices to pirodlucers than could the Cliss II plants.

Therefore, rigorouis entorectiivt i all regulations as now' specified 
would tend to reduce the average size tor Class I catcgory plaits, increase 
the average size of Class 1 ind Ill category plauts. increste totul plant 
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numbers for each category and reduce market volume. Selective enforce
ment and (or) modification of the present health and price regulations,
of course, could lead to many different types of market and industry ad
justments, depending on the particular actions taken by the authorities. 

Distribution Segment 
For the purpose of this study, the distribution segment inclules those

firms that derive all, or most, of their income from selling milk to con
sumers at the retail level. There are, of course, other types of retail out
lets, such as general grocery stores, supermarkets, and restaurants. In
these cases, however, milk is a relatively minor item in terms of the total 
goods and services prvided.

The interest here will center ol the various retail outlets and home
delivery systems that handle fresh pasteurized milk. This means in effect
that no explicit recognition is given to tile distribution of either unpasteur
ized or re'onstituted milk. A large portion of the unpasteurized milk is
sold diretlv to (',osiiulers at thil urlban stables; thus, both the processing
and distribution segments are bypassed. l lowever, some independent op
erators regularly purchase milk from the farm or urban stable and make
home deliveries to regular custonmers. But both the nunber of such dis
frilutors an(] the volui of inilk handled .are unknown. 

Thle muanufacturiig agency for reconstituted milk, CONASUPO, has
established a nmnber of retail outlets at various locations within the
city. The presence of this product in the market is an important consid
eration because it is a Close substitute for fresh milk. The distribution of
reconstituted milk could be considered as a part of the dairy industry
genlerally, but it does not come within the scope of the sulbinduistrv dealt
with in this study', namely, those firms engaged in the production and
 
marketing of fresi milk. *
 

Nunmlrs and Ilpes of distrimtion firms 
A total of 1974 firns were licensed to sell milk to the public in julv

1967.' Of these. :35 were classified as providing home (elivery service
only, and 438 were listed as specialized retail dairy stores. Many of the
latter also maintained retail hoime-delivery routes.' The remaining 1501 
firins were classified as general grocery sto'Is and supermarkets. 

T'lic spe'ialized dairv stores varv considerably in size and general op('ration. The largest and most moidern are those( of the large, integrated,
Class I firms; most of these are located in the higher income nei ghbor
hoods and are operated in conjunction with the same Class I firm's hom v 
delivery system. The larger firmns frequently have several of these joint 

Bawed on records imaintail(d by the Ministrv of ublic Ilealth and Welfare,Ilureau of 1(ood and Alcoholic 1('werage Control, texico City. 
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retail dairystore-home-delivery systems located in diflerent parts of ih, 
city. Each of these stores is supplied by tie parent firm only. Sales are 
usually limited to whole milk and cream produced by the parent firm al
though, ill some instances, fresh eggs or other food items are also stocked. 
Home-delivery routes serviced by these firms generally are covered twice 
each day. 

A second broad group of retail dairy stores consists ,at th iumnerous, 
small, independent operators. These firms art, scattered throughout the 
city but tend to be somewhat more hcavily concentrated in the lower in
come neighborhoods. These store operations are less specialized; fre
(luently they sell more than one category of milk as well as other food 
and nonfood items. Also, they often service one or m,orc small homc
delivery routes. Milk is delivercd to these independent operators iii small 
lots by truck from the supplying farms or plants at least once daily. One 
plant may supply mav of these small dairy stores. These optrators Ust
ally ciover their homle-delivery routes twice a day as the larger (listrilbutors 
do.
 

Interviewed for this study wvere 12 distribution firms. O1' these, 5 re
ported daily sales omfless thanu 200 liters, 4 had volumes of betwveen 200 
and 1000 liters, and :3 sold over 1000 liters per day. Slightly more than 
hal If of the total voImn nwvere sold durinmg the mioruning, although the 
smaller distributors reversotd this pattern. This might bc lue to the fact 
that all of the 5 largest firms contacted made moring homle deliveries, 
which tle various (listributors and route managers blieve result in th, 
sale of a larger volume of milk thai afternoon routes do,. Only onev of the 
smaller distributors made home deliveries. 

Ilome-d,,livery systenis 

Retail home-delivery systems assune inyunv forms ill Mexico City. Meth
ods of delivery range from pushcarts and )ic\ycles to larger 3-wvheehed 
motorized vehhes, automobiles, pickups, and larger trucks. Some of the 
larger trucks have closed vans and the pickups are usually covered, but 
bicycles and carts are inot. No refrigerated vans wvtre observed although 
ice is used frequentlv. 

Except in the bicycle delivery system, 2 or more ncn niormallv are re
quired each tine the route is c iveretl. It is reportetd that over 96 percemt
of the pasteurized milk was packaged in glass bottles in 1964 (6), but 
packaging in paper cartons is increasing. Fo,r milk packaged in glass
bottles, consuuners frlcqu iith' Iietev the deli 'crvimll 0ili the street with 
their containers and the transfer is made at the p)iiit of sale. Sales ar. 
strictly on a cash basis. 

The truck routes are relatively' long, both iii terms of tieic and distamice. 
Two distributors reported routes (f 170 and 180 kihometers, respectively. 
One morning route observe.d as this study was carried out required 6.5 
hours to complete. In this cast., 2 men were employed for tIme riute,; they 
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handled 648 liters in 151 stops. delivering an average of 4.3 liters perstop. Afternoon routes generally are somewhat shorter. In this case, tilesame neighborhoods were serviced by both a morning and afternoonroute, but the volume sold in the afternoon was onhv about half as inueh as for the morning route.
Milk not sold oil the route is returned to the dairy store, if one is available. and sold there. Milk not sold either on tle tleliverv routes orthrough the Specialized dairy stores is picked tip theI following day bythe processor. In general, the individual pasteurizing plants supply theirow%%nretail dairy store outlets first, tlen other (lairy stores, supermarkets,grocery stores, and restaurants, illthat order.Of tite12 (listribuHtiomi firms inter,'iewel in this study, 6 operated lonmedelivery routes. "rhes(,includec the 5 largest (listriblutors and I of tIhesmall firms which had a daily volume of, oly 180 liters. This small distributor s,,riced I ront twice a da\' using a bic'cle. The other 5 had
Iron 2 to 9 'tits each with a coil)imle total of 21 routes, 
 all but 2routes were servic.(,l twice each lay. Bicycles w'rt used on 3 routes andtrucks oi the r'eiailmier. A total of 88 Persons were employed by tie 12firms ilitervivwv(l. T"'he average daily, volumes handled pt'r"iper'son emIlov((l ,Vere 124. 17:3. and 26:3 liters for the .5 small, 4 ieldiuni, anld :3large firms, resl)(,ctive.ly. 

(Conclusions and Implications 

TIIhe principal determinants of aggregate milk cIstimption are populati.ll, CoInlSu 
 T icome, and milk prices, For the families surveyed, therewits a negative relatioiship betweeun income and family size an)d a positive relationship bvlwee fannil\ income and each of tit other associatel variables: 'price paid. proportion ofmilk drinkers, and averageconsumptionlv e.ls. The positive ellect of higher incomes ol constillptiol and (\pcii(litiir , (liimiiislis ilicom.,s andas rise finally botecomestiegligilh'. first for colslsnuptioli and th(lei for explenditur,. Taking intoaccoulut these (flects. monthl l falil' incomi(s illth(' iiighlorlhood of:350( to 5000)pesos \ ie d!ta'roz') ilncomen (lasticities for milk coisump.tiol ainId (,\ln'i(Iiti.. At 
milk 

hitgher ihiconi, levels, faiiiil\,v consumption ofmay (dcline because of smallhr family size and changing age distributioni' of faniilv, iihers. Individual and aggregate consumptionlevels, however, would be (*\pecttd to reiailn relativelI constant withrespet to incomne ehait.,es lbo\ve somen ininnumi level."(;i\'e the alov, coiiclusions, aii accurite projection of total demandfor mnilk re(luires that tih(tminlilr, size. ail age distriblutionit) of familiesach if se'vralI Ibnia(d ilmconie groups b)e specifi ed ahog with theirexpecteI rates of growth. TheIlatter incle s net immigration and shiftsbeteel ineomeu grlolps illaddition to tit Inornmal Ioiological increase.Inlergroup shifts w\'ill hv particularly inl)ortant under (omditions of rapid
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ly increasing incomes. A more detailed investigation of tile structure Of 
demand for milk would require additional data regarding the behavioral 
characteristics of families in different incone groups. 

The principal implications of a significant increase in demand for the 
fresh milk industry would seem to depend largely on the origin of the 
increase in demand with respect to fiinlily incomne groups and the public 
policy toward tile regulation of price and product quality and the pro
duction of reconstituted inilk. With respect to the origin of demand, tle 
pasteurized fresh milk industry clearly will experience a greater impact 
if the increased demand originites prinarilv in the upper incolmne groups. 
If lower income families are prinmarilv responsible for tle,demand shift. 
the increased consumptiom would be limited mainlv to unpasteurized 
and reconstituted milk, given the present structure of production, imarket
ing, and public regulations. 

Since the public sector has been instrulmental in creating the present 
structure; it is reasonable to assume that itvould be equally instrumental 
illinitiating changes in that structure. The recent granting of permission 
for centralized processing in .Mexico City of Class I Inilk Iroln the 
l)urango-Coahuitla region is a rather conspiculos exampl type ofof' tilt 
structural change that is possible. Further mo(lifications Of this nature 
would have it significant ellect oil the processing segment of the industry 
as would the elimninatiom of unpasteturized Imilk. Other structural changes 
could be induced tholigh moilk price Ililanipulatiolls anid adjusting tihe 
volume of reconstituted nlilk supplied l"v tblie public sector. 

The numerous large integl'atd arlis liiar \I(\ico (itv, the recent 
opening of the distant I)urango-(Coaluiht supply zone, and the small 
urban stables located within the citY proper all are prominent features of 
the production segnent. Several broad colclusions appear to fidlow al
most directlv as a result od such ixtrei s ill loatioii and type of opera
tion within ihe same general I,,arkect. 

First, whatever econo iiis of scale tler'e are ill promilotiou alnost eer
tainlv have 1oeelo realized 1w the iiani :30()-5()fl-co w fami operations. In 
fact, increasing ecoionlies of !,calh in procssit nia\* have provided an 
incentive for integrated firls to expand their farnii operatioms bevomd the 
optil,,uni scale based on prOdluetiOii costs ialone. 

Secondlv, ill spite of liller traisportat [oil costs, a supply region as 
distant as l)urango-Coahoiila is able to colmlpete favorably with the nearl 
traditimal supply Zones 1vcaise of * I\.ro costs and probably'i processing 
lower production costs. Appaently. miilk isnot nearly so lrishal)e whei 
properly handled as is iinplied Ivy tit \arious s\st elns in the nearby area. 
which feature a less than 24-houtir tillti lag from ciow too consumer. 

Finally, the siiall turban dairies are conmpetitiv, inspite of almost cer
tailily higher production costs, prilmarilv I
because thir product by-passes 
a relatively high-cost marketing systemi i. These producers are able to 
undersell their pasteurized milk cllpetito s and, by avoiding the pas
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teurizing, bottling, and transportation costs associated with more con
ventional marketing, apparently realize a sufficient return to remain in 
bnisilnss.
 

Of the three groups just considered, urban produccrs appear to have 
iht' poorest long-run prospects. rhe relative operating cost disadvantage 
f these firiis like'lv will worsen in the future as the, tirban area continues 

to develop, expand, and modlernize. Also, possible future enforcement ofl 
the regulations agaiist U .npaserized milk w(iuld eflecti 'elv cuit oilte their 
present uimarket outlet. Sore., but probably not all, could shift tc having
their production pasteurized in Class III plants, but th( fact that they
have not alr'av om. So sngg(sts that such a f')rctd shift may at least 
reducelprofits, or ptrhalps c i lisses, for tIwsc' firmil.e. increase 

The grouIp of large farms cacr thu( city haive th, adivantage of' cost sav
ings resulting froc larte-scaljc lrductimn and hlw ftnm-to-inarkvt trans
portatic) co sts. If they sIul adopt centralized pro.essing and therelbv 
eliminate their present lov-volhmme and high-cost plant operations anl 
distrilbutin sstm, thY prol)al)ly could improve their competitive posi
ticui r(lativt to the l)ur'l(co-Ccallmila or similarly distant supply' regions. 

])nmrango-Coahmila prolmcrs, oni the other hand, pro)ably (njoy both 
a production and priccessing Cost adhaiitagC. Their hMig-rti p)sition ii 
the market, hlowtver, depends primnarilv on their productiomi aiid prccess
ing cost advamtages relatike tc the disadvantage of high transportation 
costs. 

The large mumicur of ,vrmol\ a of" the.small plants is striking fu'atur' 
pro essing sgmemmt. This coiindition probbl*vimluans that pric(ssing costs 
are rlhtivel' high hur tIl(mmmrkct in guncrlocl and rlthese small plants 
in particular . If c(',ntralited Pr,)Cui wen . inciiatl(, tih( ioteintial cost 
sa\ ings impjlicit ill suhi a sitmatiin wc)uil(d ac.ric first to) the proctssing 
s('glllncIt of' It(- inusry, althoiigh ill the' fiiltl aililysis hol prodt.(,rs and 
(tniil ,rsillCIi sscculd share ill Imceastrc. 1Ht tI(, ofprobablv some irosp(ct 
filialicial luosses toti(, indidihtuml small plamt owncers. j)is ti(, loss if their 
cuwlit tih(, market. mmav lie slicieit florIhe iltugratid Class Iidcutitv ill 
firinis to) uiliai iuth )rselt s\'st(,el intact in tlcI(aismuec of other forces 
for clhangc. 

At this mr ilatins publich m('ccllcrag Systci(Itice ,i.t ic if ieimg',mciu's it 
of, mmciv intcgratcd firmis c('\i thlugli thi( spcificd imilk prices miav nct 
permit it sulficient rutiri c)i]plant inimestminvt tc attrmt it-w firms iitco thI 
market. Thv lititi(,tiii -t5'w(,ii milk 'at-Lco'ics also, tcncmtrilcmts tocthu(
duplicatiom of ru'latl\vh small plant facilities. (G.ntrtlize, processing geli
erallv is limited to (lacss Ill plants. h~l in I,,lciutIvinlg r(gions, the densitv 
of Class Ill farms is incct soficicn ti support inli' thain .a rlatively small 
plant volinmli. i\'(,I thmocitgh uccay Il.e adlitional (lass I and II faris 
aiK(1 plants ilithe sami'liar(ita. 

'lIe strietir, (cif tihel )i'(lu.'ssillg si.gillmncii is highly depindent cll the 
kililds ccf pIolicies prinilgatcd I' tlih(' pnliic agenciles. If nlo Changeill 

391 



these policies is assumed, then several conclusions clearly follow. Stimu
lated by an increased demand, the present system of small integrated 
Class I and II plants could increase to some extent, but a significant in
crease in average plant volume would not be likely. Plant volumes are 
restricted effectively by the size of the supporting herd which is already 
quite large on the average. 

On the other hand, Class III plans could experience a greater increase 
in volumes processed because of their more flexible operating policies. 
And, if the apparent excess capacity is in fact real, a substantial increase 
in volume processed would be possible with little real plant alteration 
or new construction. As ail (.\ception to the standard Class I producers. 
the Durango-Coahuila suppliers seem to have significant cost advantages 
which would permit them to further inereas( their prsent share in the 
market and to be an expansive segment of the industry. 

The distribution segment is closely related to processing because of the 
relatively high degree of vertical integration that exists between these 
two segments. The apparent saturation of a residential neighborhood with 
home delivery routes seems to result from the large mninber of processint 
plants, each competing for the relatively affluent custoiiers. just as sinlla 
individual plant volumes suggest high processinl costs, excessive duplica
tion of home delivery routes suggests high distribution costs, althlgh the 
degree of inefficiency may be less. The snall-scale processitig plants and 
the overlapping honie-delierv rotes stein fromn the same caise which 
is the system of many small, integrated firms, and hoth patterns \\'ill tend 
to remain or fall with that system. Futhre changes in the distribution 
segment will dcepnd in the fi:st instance on the nature of admustlmcnts ill 
the processing segment. Additional %ariables in deter.nining the structure 
of the distributim segin t inclide cisumier pr fer(n ees fr location and 
frequency of purchase. For examnple, a relativel\Y small shift in favor of 
store purchase over home delivery might stimulate a significant reduction 
in home-delivery ser\ices if these services are relativelY unprofitable as 
some distributors suggested. Also,. (ess fre( ient purchases \%oul( reydre 
increased storage capacity somnetwhere in thw pro(essiiig-distrilbiitioiI sys
tern and more careful attention to qnality control. 

The probable future 'olumne of unpastelrized and reconstituted nilk 
has not been considered explicit ly here becanse these prodtits do nIt 
pass through the marketing system bliig discissed. It was concluded 
earlier, however, that total nalrket voltiiI' (if uinpasteurized milk likelv 
would not increase. This leaves oinly reconstituited inilk whiich., if presemnt 
regulations are niainiiiiel, can b'e (\pjccteld tI inicrease significantly. 
simply because there are 111 tlier principal pi tential soulrces If milk 
supply for the lowest inlcome families. 

The present structure of public regulations allects iilk prices and qual
ity and farin-plant operational structures ii i particular Vay; a public 
agency, CONASUPO, is provided with an incentive to illereas tle supply 
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of a close substitute for fresh milk, laugely because the requirements ofa regulatory agency in the Ministry of Public Health and Welfare tendto perpetuate a system of high-cost, integrated firms. The fresh milk industry, particularly Class I firms, generally have opposed the expansionistpolicy for CONASUPO and supported those of the regulating agency.Superimposed on the industry's sanitary regulations is a schedule of pricesspecified by the Bureau of Price Control in the Ministry of Commerce andIndustry. Given the sanitation and price control regulations, prices probably are at least as favorable to firms supplying lower category and un
pasteurized milk as to 	Class I firms, in spite of the greater political influence of the latter.

In view of the conclusions about consumer demand and given the basicstructure of milk production, a feasible approach to market expansionmight be built around an increase in retail prices for Class I milk coupledwith permission for centralized processing an(l price incentives for storepurchasers. Part of the additional industry net revenue implicit in thisapproach, i' recovered through taxation, could constitute the basis forsubsidy for lov-inconme families through the expansion of reconstitutedmilk 	supplies by CONASUPO. As a result of industry development andmodernization, there is a potential for long-run community gains in theform of higher proulct quality and lower milk prices. 
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