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INITIAL ANALYSIS OF THE ECONOMIC IMPACT
OF WATER POLLUTION CONTROL COSTS UPON
THE DAIRY PRODUCTS INDUSTRY
by

Floyd A, Lasley and Clark R. Burbee
Animal Products Branch, Marketing Economics Division
Economic Research Service
United States Department of Agriculture

This study is one of a series commissioned by the Environmental Protection
Agency to provide an initial assessment of the economic impact of water
pollution control costs upon industry, and to provide a framework for future
industrial analysis. :

For the purpose of this initial analysis, the water pollution control re-
quirements were assumed to be those developed in 1972 as effluent limitation
guidance by the EPA Office of Permit Programs. Costs were developed by

the EPA Economic Analysis Division on the basis of treatment technologies
assumed necessary to meet the effluent limitation guidance.

Because of the limitations of time and information available, these studies
are not to be considered definitive. They were intended to provide an
indication of the kinds of impacts to be expected, and to highlight possible
problem areas.

This document is a preliminary draft. It has not been formally released by
EPA and should not at this stage be construed to represent Agency policy.
It is being circulated for comment on its technical accuracy and policy
implications.



IMPACT OF POLLUTION CONTROL COSTS UPON THE DAIRY INDUSTRY
Impact analysis of necessity focuses upon differences. In this
report we have concentrated our attention upon those differences in the
dairy industry which should be expected to significantly influence the impact
of pollution control measures. These characteristics include pricing of
raw milk and milk products, financial variables, size groupings of plants by

subindustry, employment, and relation to the community.

In addition to the above, type and volume of plant effluent, standards for
performance, implementation timetables and alternative methods considered
acceptable are extremely important in estimating impact.

)
Each of the variables are considered in this report. However, these findings

should be considered in light of other work and as subject to revision under

“further analysis.

Considerable data were obtained from Vermont, Wisconsin, and Oregon. These
three States were selected because of their differences and the role of
dairying in each. These State data were useful in interpreting the more
aggregate data for the United States. Aggregates and averages can be quite
misleading when considering cost impact of a change such as pollution control.
Specific plants in specific communities will close, contract, or expand

their operations.

This study focuses upon the impact of pollution control cost in the dairy
processing industry. It does not consider impact of changes in milk produc-
tion, transportation, or retailing. Neither does it consider adjustments
which might result from cost increases due to pollution control in other
industries which provide inputs for the dairy industry, ie. feed, chemical,

steel, equipment, refrigerant, container, and ingredient manufacturers.



Initial Analysis of the Economic Impact of Water Pollution Control Costs
Upon the Dairy Products Industry
Summary

Pollution control requirements will have an economic impact upon the dairy
industry. It will not be uniformly felt throughout the industry but will
be a differential impact. Differences will be noted among the sub-industries,
among plants of different volume groupings, and among geographical regions.
Variation will also result from plant location regarding concentration of
population, access to municipal sewage systems, access to land for private

disposal, and concentration of milk supplies.

Financial characteristics of the firm, including competitive industry struc-
ture, will greatly affect the impact of pollution control costs upon individual
firms and, thereby upon the industry. The dairy industry is made up of a
large number of small plants (and firms) with relatively low dollar returns.
These small plants have been going out of business at a rapid rate for

several years.

The short term impact upon the small and medium size dairy plants will largely
depend upon how the pollution control costs are financed. Assuming that

the additional costs can be passed on to consumers, if the costs can be met

as increased operating costs to the plant the exit rate will be increased.

If the plant must finance these as capital investment costs, then there

would be a mass exodus at the cut-off date.

Very few of the small plants, and perhaps only about 50 percent of the medium
size plants could make the capital outlay required for private treatment
facilities or for their share of expanded municipal treatment systems. They

do not have the financial capability, either from internal funds or from the

capital funds market.



Most large volume plants could be expected to successfully finance facilities
for pollution control. This does not mean to minimize the magnitude of
their problems, but to recognize that these plants can solve them and remain

viable.

Fluid milk plants are in the best position. The large proportion of them
are already using municipal systems, they are larger in size, and probably
can better make the in-plant adjustments necessary. Most will probably dis-
continue making cottage cheese in the fluid plant unless they have adequate
volume and facilities for handling the whey. Further specialization and
interplant transfers of packaged products so as to minimize BOD loadings
from product loss can be expected. The cheese industmy will be most
affected by pollution control--physically and financially. Although a few
large plants have been constructed recently, cheese plants are predominantly
small-volume. They are located in smaller towns and rural areas. Few have
used municipal systems for treatment of plant effluent. Land disposal or
dumping into waterways have been the most common methods of disposing of

whey and plant effluent.

It is not feasible for cheese makers to treat whey as an effluent. Most
whey will have to be processed and utilized. Although much work has been
done to develop new uses for whey and new methods for processing it, con-
densing and drying are the most practical at present. Small cheese plants
cannot afford to do either. Generally, this puts them in the position of
being dependent upon a large plant to take their whey for processing. A
decision by one dryer can effectively close down several cheese makers as

they would have no outlet for their whey.



This study has assumed that sweet whey will be processed and the returns
will offset the extra costs. This will not be true in all cases. The excep-
tions probably will be critical to the individual plants concerned but not

to the industry.

Joint-treatment -- Joint-treatment with municipal systems will be the most
favorable solution for those plants with this alternative. In fact, when
plants pay their Pro rata share of treatment costs, the benefit will be
mutual. Both plant and community will realize lower effluent treatment

costs than if each treat separately.

In conducting this study, we found a great deal of confusion, and no little
consternation, regarding joint-treatment for plant and community. Generally
they were taking opposing views, with very few recognizing the potential

for mutual benefit. We would suggest that constructive effort toward
acquainting commnity leaders and industry personnel with the advantages

would be effort well spent.

Flexibility -~ Dairy plant people and municipal employees expressed concern
over another major problem. They are quite concerned that tolerance levels
may become intolerable. Although the plant and community may have invested
large sums and provided a treatment system deemed quite adequate by best
available expertise, there is still a possibility of mishap resulting in a
temporary overload. Such mishaps are more likely to occur with industry
sources than with residential sewage loads. 1In fact, it may not be feasible
to so overinvest in facilities and operating procedures that a mishap could
be absolutely avoided. There is tremendous difference in the cost of ade-
quately meeting control needs 99.99% of the days and providing for 100% plus

adequacy.



Employment -- Labor displacement will be felt mostly in small rural communi-
ties. Heavy milk producing areas where cheese, butter, powder and condensed
products are manufactured will lose some jobs in the dairy industry as
plants are closed because of pollution control, Larger cities should not

be much affected by loss of jobs or relocation of dairy plants due to pollu-

tion control requirements.

Price Impacts ~-- As presently envisioned dairy plant pollution control costs
should not greatly affect the price of dairy products. This effect should
result in price increases below 27, except cottage cheese. Additional supplies
of dried whey, almost doubling last year's marketings, will put pressure on

nonfat dry milk, perhaps dropping the price to the support level.

Consumer Demand -- The potential price increases should not reduce consumer
demand for dairy products except in the case of cottage cheese. If cottage
cheese manufacturers cannot find a more economical method to dispose of

acid whey than conventional treatment, the cost increase could significantly

reduce quantity demanded.

Suppliers =-- Milk producers should not be affected by adjustments of dairy
product manufacturers to the proposed envirommental standards. Some pro-
ducers may realize different milk prices as a result of plant relocations

that alter milk utilization ratios and therefore blend prices.

Community Effects -~ Numerous rural communities in the Lakes Region are
already being adversely affected by the structural changes in the dairy in-
dustry. A small number of additional communities in this region will be

adversely affected if they cannot provide plants with waste treatment services.



Foreign Trade -~ The increases in domestic costs for dairy products are not
expected to affect the foreign trade situation. Imports are already regulated
by a quota system and the Federal government can effectively regulate imports
to prevent foreign countries from taking advantage of any increase in price
differentials that might result from higher domestic prices. Exports

under govermment programs are not expected to be affected unless surpluses
disappear. Commercial exports are not of major importance to the industry;

and the impact on exporting firms is expected to be minor.



Dairy Industry
Dairy processing is divided into five major categories: butter,

SIC 2021; natural cheese, SIC 2022; condensed and evaporated products,
SIC 2023; ice cream, SIC 2024; and fluid and fluid products (cottage cheese),
SIC 2026. While there is considerable product specialization in processing,
a substantial number of establishments engage in multiple product processing.
In 1967, the primary product specialization ratios were: butter, 71 percent;
cheese, 93 percent; condensed and evaporated products, 82 percent; ice cream,
97 percent; and fluid milk, 90 percent.

Butter industry

The output of butter, number of establishments and employment has been
decreasing for years. Total shipments of butter decreased from 1.4 billion
pounds produced by 1320 plants in 1963 to 1.1 billion pounds produced by
619 plants in 1970. The decrease is attributed to the availability and con-
sumer acceptance of lower priced non-dairy spreads such as oleomargarine.
Further decreases in output and consumption are expected.

The number of plants primarily engaged in butter production decreased
from 766 in 1963 to 408 in 1970, Of the 408, 308 are classified as small
plants employing less than 20 persons. These plants are estimated to have
accounted for 20 percent of the industry's output. Ninety-one plants em-
ployed from 20 to 99 employees each and accounted for an estimated 70 percent
of the industry's output. The remaining nine plants each employed more
than 100 employees and accounted for the remaining 10 percent of the in-
dustry's output (Table 13.

Employment in the butter industry has decreased rapidly, from 12,000
in 1963 to 7,200 in 1970. Approximately 75 percent of the employment is in

plants with 20 or more employees.
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The butter industry is located primarily in the Lakes Region, an area
extending from northern New England to Minnesota and Iowa. The States in
the region accounted for two thirds of total butter production in 1970, and
60 percent of the 619 plants that produced butter. The 273 plants in
Minnesota, Wisconsin, and Iowa produced 52 percent of the butter in the U.S.
Butter plants are generally located in small communities in rural areas
close to the milk supply. The plants produce large quantities of skim and
buttermilk by-products and the larger plants have the facilities to con-
dense or dry these products. 1In 1967, 25 percent of the dried milk produc-
tion came from plants in the butter industry. The industry is also an
important source of bulk fluid milk and cream for other segments of the
dairy industry.

Cheese, natural and processed

Cheese production has been increasing for some time. Production in-
creased from 1.6 billion pounds produced by 1283 plants in 1963 to 2.2 billion
pounds produced by 963 plants in 1970. The output of cheese is expected to
increase during the foreseeable future.

The number of plants in the cheese industry decreased from 1,138 in
1963 to 846 in 1970, with the decrease confined to small plants employing
less than 20 employees. The number of small plants decreased from 932 in
1963 to 598 in 1970. Larger plants employing from 20 to 99 employees in-
creased from 178 to 209 during the same period. Plants employing 100
persons or more also increased from 28 to 39. The adjustment is apparently
in response to economies of size in processing resulting in greater effi-
ciency and lower unit costs. The small plants were estimated to account for
15 percent of total production, the 20-99 employee plants 40 percent and

the large plants 45 percent of output in 1970,
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Employment in the cheese industry has increased since 1963, the only
sector of the dairy processing industry to show an increase. Total employ-
ment increased from 18,000 in 1963 to 21,000 in 1970. Employment in small
plants, 1-19 employees, decreased to an estimated 3,800 in 1970. Employment
in the 20-99 category has increased to an estimated 8,800 in 1970. The
larger plants have also increased employment with an estimated 8,400 employ-
ees in 1970, Employment in cheese manufacturing is expected to continue to
increase but only in large scale operations with attrition occurring in the
smaller scale plants.

The natural cheese industry, like the butter industry is primarily lo-
cated in the Lakes Region. Of the 2.2 billion pounds produced in 1970,
almost 75 percent, 1.6 billion pounds, was produced by plants located in
the Lakes Region. Three States, Wisconsin, Minnesota, and New York, pro-
duced 58 percent of the natural cheese in 1970 with Wisconsin accounting for
43 percent of total U.S. output. Fifty-eight percent or 561 plants produce
cheese in the three States, over half the cheese plants, 481, are located
in Wisconsin.

Cheese plants, like butter plants, are generally located in rural com-
munities near the source of milk supplies. Plants tend to specialize but
some plants manufacture butter (most often whey butter), dry milk or whey,
and many serve as fluid milk supply plants.

The major by-product of the natural cheese industry is sweet whey.
Whey is generally condensed or dried or shipped to condensing or drying plants
by the cheese plants. But only 50 to 60 percent of total sweet whey output
is processed into human or animal food items. Some of the remainder is fed
to hogs and the balance is disposed of by various practices as a waste pro-
duct. 1t is the disposal of surplus whey that is a major source of water

pollution.

11



The positive trend in cheese production and limited market for whey
products increases the problem. Currently, dried whey is utilized in the
baking, beef, and ice cream industries but the major use, 53 percent, is in
livestock and poultry feeds. High processing and transportation costs
relative to other feed ingredients limits the use of dried whey in animal
feeds.

The output of natural cheese and sweet whey is expected to increase
during the foreseeable future. The prospects for increasing the utilization
of whey will depend upon new processing technology, factor costs, and the
ability to increase the penetration into existing or new markets. To date,
no information is available to ascertain the potential market utilization

of sweet whey.
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Condensed and evaporated products

The condensed and evaporated products industry includes the condensing
of whole and skim milk products, drying of whole, skim, and whey products
and manufacture of miscellaneous items such as ice cream mixes. U.S. output
of finished products in this industry has decreased from 11.1 to 10.8
billion pounds between 1963 and 1970. Output of condensed and evaporated
products decreased from 3.4 to 2.7 billion pounds, dried products from 2.7
to 2.4 billion pounds, and mixes increased from 5.0 to 5.7 billion pounds.

The number of plants in this industry decreased from 281 in 1963 to
257 in 1970, (New data indicate plant numbers increased in 1971), The small
plants, employing 1-19, decreased by one to 114, the medium size plants,
employing 20-99, from 135 to 121, and the large plants from 31 to 22. It
is estimated the small plants produce 5 percent of the outpuE) The middle
size plants 50 percent)and the large plants 45 percent. It is expected
that both output and plant numbers will continue to decrease. Employment
in this industry has also decreased from 12,300 in 1963 to 10,700 in 1970.
The small plants employed an estimated 1,000 in 1970, the middle size
plants 5,500, and the large plants 4,200.

This industry is also heavily concentrated in the Lakes Region near
sources of whole, skim, and whey inputs. Ohio, Wisconsin, New York and
Michigan are important States for condensed products, but there are condens-
ing plants in other regions of the U.S. Dried milk production is centered
in Minnesota, Wisconsin, and Iowa with these States accounting for over half

the total output.
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An estimated 250 plants probably manufacture all the condensed products
and 150 plants dry milk or fluid by-products. These plants are generally
located in rural areas in small size communities. Plants in this industry
are also important in producing butter and marketing fluid milk.

Ice cream

Output of ice cream and frozen desserts has increased steadily since
1963. With production of 717 million gallons of ice cream and 333 million
gallons of frozen dessert in 1963, output increased to 763 million gallons
of ice cream and 425 million gallons of desserts in 1970. However, the
output of ice cream has been very stable since 1967.

The number of plants has decreased over the same time period. Primary
plants of the industry decreased from 1,081 to 689, with the closings
occurring in all size catagories. The number of small plants (1-19 employ-
ees) decreased from 694 to 397, medium size plants (20-99 employees) from
321 to 243, and large plants (100 or more employees) from 66 to 49.

Besides the primary plants, there are thousands of over-the-counter opera-
tions that manufacture and sell frozen desserts and some ice cream. These
operations are quite small and located in population centers.

Employment in the ice cream industry has decreased with plant numbers.
The number employed declined from 29,100 in 1963 to 22,400 in 1970, and this
trend is expected to continue. Employment by plant size is estimated at
2,400 for the small, 11,000 for the medium and 9,000 for the large.

Ice cream industry plants are geographically dispersed and located pri-
marily in major population centers near the demand source. Twenty-five
percent of the plants are located in California, New York and Pennsylvania,
and production is greatest in the major population areas. The industry pro-

insignificant quantities of other dairy products.
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Fluid milk and related products

The fluid milk industry includes fluid processing into various con-
sumer products, the manufacture of cottage cheese, and production of several
miscellaneous dairy drinks. This industry is by far the biggest user of
whole milk and is the most important segment of the dairy processing industry.
Product output increased gradually from 56.2 to 59.5 billion pounds between
1963 and 1970. Cottage cheese output increased from 0.87 billion pounds
in 1963 to 0.98 billion pounds in 1970. Output of this industry is expected
to continue to increase gradually.

Industry plant numbers have declined rapidly, from 4,619 to 2,824,
during the 1963-70 period. The change in plant numbers by size of employment
classification during the period was 2,670 to 1,326 in the 1-19 employee
group, 1,448 to 1,090 for the 20-99 employee group, and 501 to 408 for the
over 99 employee group.

An estimated 800 plants process cottage cheese, but most of these are
primarily fluid processing plants. 1In 1967, 37 plants were classified as
primarily cottage cheese processing operations, and 15 had a specialization
ratio of 75 percent or more.

The trend in fluid plants is expected to continue to decline. The
small plants account for an estimated 5 percent of sales, the medium size
plants 35 percent, and the large plants 60 percent. Larger processing plants
will decrease in number but increase in size and account for an increasing
proportion of sales.

Employment in the industry has shrunk from 185,000 in 1963 to 141,000
in 1970. By employment size classification, the small plants (1-19 employ-
ees) were estimated to have 8,000 employees in 1970, the medium size plants

(20-99) 50,000 employees and the large plants (over 100) 82,700 employees.

15



The reduction in employee numbers is expected to continue with consolida-
tion in plant numbers.

Fluid processing plants are generally i;g;{éd in'bopulation centers
close to their markets. These plants specialize heavily in their primary
product but some do manufacture other products such as butter and condensed
products. Plants producing cottage cheese have a by-product of acid whey.

To date, this product is of little or no commercial value.

Additional plant information

Table 2 provides a further break-out of dairy processing plants by

type of preduct specialization, number, and employment for 1967.

16
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Table é : Dairy plants by industry and
primery product specialization, 1967

Product

Butter

Industry

75% or more specialization
Cheese

Industry

75% or more specialization
Natural cheese

Primary product

75% or more specialization
Process cheese

Primary product

75% or more specialization
Condensed & evaporated milk

Industry

75% or more specialization
Dry milk products

Primary product

75% or more specialization
Canned milk (consumer)

Primary product

75% or more specialization
Concentrated milk (bulk)

Primary product

75% or more specialization
Ice cream and ice milk mix

Primary product

75% or more specialization
Ice cream and frozen desserts

Industry

75% or more specialization
Fluid milk

Industry

75% or more specialization
Bulk fluid milk and cream

Primary product

75% or more specialization
Packaged fluid milk and
related products

Primary product

75% or more specialization
Cottage, bakers', pot, and
farmers' cheese

Primary product

75% or more specialization
Flavored milk products

Primary product

75% or more specialization

Plants

540
371

1,026
9710

465
403

58
L8

291
220

10k
60

6l
L9

25
18

by
28

850
817

3,481
3,249

203
102

1,721
1,301

37
15

12
10

U.8. Dept., of Commerce, Bureau of Census, 1967
Census of Manufactures Dairy Products MC 67(2)=-20B
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Pricing Milk -- An Overview

The most significant characteristic in pricing dairy products is the
extreme degree of interdependency of the different segments of the dairy
industry. Milk that is eligible for the fluid market may be utilized as
fluid or in manufacturing other dairy products. Since milk may be used
interchangeably in all manufactured products there is extreme competition
between manufacturers for supplies of milk and for market outlets. ©Small
differences in price may cause large volumes of milk to move from one
utilizaticn to another. The fact that joint products utilize varying
proportions of fat and nonfat solids further complicates the pricing problem.

Due to its unique role in our food supply the public has been intensely
interested in the price of milk and milk products. Most public pricing
activity has considered the perishable nature of milk, the fact that it is
bulky and expensive to transport, and problems stemming from the fact that
we have a fluctuating supply to be coordinated with a variable demand. In
light of these characteristics, the stated goals of most pricing activity
have included reference to achieving and maintaining stability, adequate
supply, income levels, sanitary requirements, and reasonable prices 1o
consumers.

Two recent developments in the structural organization of milk marketing
firms are influencing pricing at all levels from the farm to the consumer.
Development of large regional producer cooperatives with increased bargaining
strength and the increasing role of supermarkets have brought about marked
changes in the marketing of milk and its pricing.

Except for a few isolated markets, fluid-grade raw milk in the United
States is priced under Federal orders or State regulations. A classified
pricing system is almost universally used. Classified pricing recognizes

milk which is indistinguishable in a physical sense can be differentiated

18



in the economic sense and priced by use. Factors other than product use can
also enter into pricing decisions. With this system of classified prices
fluid milk, Class I, is the preferred or highest price utiligation.

In most Federal orders, milk which is used for manufacturing is priced
at (or in relation to) the Minnesota-Wisconsin average price for manufacturing
milk. Recommendations from recent hearings would add 20 cents per hundredweight
to the Minnesota-Wisconsin price for Class 2 milk used to produce cottage cheese,
yogurt, and all fluid cream and cream products. Milk for other manufactured
jroductg, Class 3, would coninue to be priced at the Minnesota-Wisconsin
series.

Basically, the Minnesota-Wisconsin price series (for manufacturing milk)
serves as the mover for most milk in Federal order markets. Prices in other
regulated markets generally follow guite closely to this pattern. It is this

marginal use price which acts as the price mover for milk in all uses.

The price of manufacturing milk is definitely influenced and undergirded
by the price support program. This program supports the price at a level
between 75 to 90 percent of parity. Support is accomplished by government
purchases of butter, nonfat dry milk, and cheddar cheese at a level which
enables manufacturers to pay prices to producers which are equal to the
announced support price,

Essentially, minimum prices for manufacturing and fluid milk are set
by administrative action. At times actual prices are at these levels, At
other times, as at present, market prices may be above the minimum level

due to demand and supply conditions as evidenced in the marketplace.
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Pricing Milk and Milk Products

Fluid Grade Milk

The concepts of orderly marketing, public interest, adequate supply,
and parity price permeate the statutory authorization for Federal milk
marketing orders. Inherent in this authorization was a desire on the part
of Congress: (1) to remedy a short run condition of disruptively low milk
prices and chronic surpluses, (2) to provide a framework for long-run
price and income stability for dairy farmers.

Orderliness has several different dimensions. In the short-run
context, orderliness implies seasonal adjustment of price to even out
milk production while avoiding large short~term Class 1 price changes like
those previously associated with seasonal swings of production relative to
demand. In the long-run, it implies prices which achieve a reasonable
balance between production and consumption. Orderliness implies short
term protection of a market from unwarranted movement of milk supplies.

At the same time, it implies adjustment of supply to least cost sources

as well as to regional changes in production cost. Orderliness implies

a proper relationship between filuid and manufacturing uses. It implies
establishment of relations between producers and handlers which facilitate
fair, but not disruptive, competition among producers and handlers while
encouraging the establishment of reliable channels of trade. At the

same time, 1t implies protecting the rights of producers to choose their

market outlet, free of coercion and unreasonable barriers to market entry.
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This concept of orderly marketing is implicit in the Act where it is
declared to be the policy of Congress
"...To establish and maintain such orderly matrketing condi-
tions...as will provide, in the interest of consumers and produeers,
an orderly flow of the supply thereof to market throughout its normal
marketing season to avoid unreasonable fluctuations in supplies

and prices."

The Federal milk order system was developed as a joint enterprise of
the Federal government and milk producers. It was designed to raise pro-
ducer returns by restoring order in a disorderly marketing system and
redressing an imbalance of market power between dairy farmers and handlers.
Measured in these terms, this institution has provided more orderly market-
ing and has served the interest of the general public as well as those of
producers, cooperatives, and handlers. The public interest has been
served by a supply-demand pricing system which has provided an adequate
supply of milk at reasonable prices from the standpoint of both producers
and consumers.

Approximately 75% of the nations milk supply is Grade A (eligible for
fluid use) and about half of all milk is used for fluid purposes. Federal
order receipts represent about 607 of total milk markets. Thus, the level
of Federal order Class I prices directly influences the blend price received

by producers of 607 of the total milk supply.
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With a system of classified prices of the general type utilized under
Federal orders, manufactured dairy products are the residual use of milk
supplies. Fluid-milk products return a higher Class 1 price to producers
and have first claim on supply. Semi-perishable products, such as ice cream
and cottage cheese, may be made from either locel milk supplies or inter-
mediate products shipped in from surplus areas. Hard products such as
cheese, butter, and powder, are residual claimants on milk supplies. The
relative prices of the products and of milk for these uses determine the
allocation of milk among the different uses.

At the present time, Class I prices move up and down with changes in
the average price paid for manufacturing grade milk in Minnesota and Wisconsin.
The é@ﬁig%ant has relied on the manufacturing market to reflect the
impact of all supply and demand factors operating in the dairy economy.

Good measures of manufacturing milk prices have been relatively easy to ob-
tain, and have provided a sensitive measure of changes in the overall supply-
demand balance in the dairy economy. The Class I differential is added to
the Minnesota-Wisconsin series to obtain the Class I price to producers.

The use of manufacturing milk prices as a mover of Class I prices has
provided a needed link between the price support and the milk order program.
Under present arrangements, changes in support price levels are directly
reflected in Class I prices as well as in prices paid for milk for manufac~-
turing.

Prices established under Federal milk orders are minimum prices. With
the development of large regional cooperatives and federations premiums
above Federal minimum prices were negotiated in many markets. There was
a tendency for average premiumsg to increase until 1968, and since then

premiums have been relatively stable to slightly declining. In most instances
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these negotiated premiums also reflected additional services provided to the

handler by the producer cooperative.

Pricing Milk for Manufacturing

Although most attention is generally given to pricing milk for fluid
use, approximately one-half our milk supply is used to manufacture other
dairy products. About 1/3 of the grade A milk (eligible for fluid use) is
used for manufacturing. The rest is produced by manufacturing grade pro-
ducers and is not eligible for fluid use.

Manufactured dairy products compete in a wider market than do fluid
products. Hard products such as cheese, butter, and powder compete in the
national market. Ice cream and cottage cheese, the soft products, are most
closely affiliated with fluid markets but are sold and distributed by
large plants over a large market area.

In most Federal order markets, that milk which is surplus to fluid
needs is priced according to manufacturing milk values. 1In 30 orders, the
surplus class price is the Minnesota-Wisconsin price. 1In 18 other markets,
it is either the Minnesota-Wisconsin price or a butter-powder formula price,
whichever is lower. Recent hearings have been held to standardize classi-
fication and procedures among the various Federal order markets. As
recommended in these hearings, milk would be priced in three classes -

Class I or fluid use, Class 2 for that used to produce cottage cheese, yogurt,
and all fluid cream and cream products, and

Class 3 for that used in other manufactured products. With this arrangement,
Class 2 would be priced 20¢ above Class 3. Class 3 would continue to be

the Minnesota-Wisconsin price.
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The Minnesota-Wisconsin price has provided the best measure to date
of manufactured milk values. This series, the average of prices received
by farmers for manufacturing grade milk in the two States, is used throughout
the dairy industry as a basic indicator of changes in milk values.
Approximately 1/2 of the manufacturing grade milk sold in the United States
is produced in Minnesota and Wisconsin. Prices paid farmers by manufactur-
ing plants in the two 8tates are particularly sensitive to changes in the
national milk supply-demand balance as reflected by changes in the wholesale
markets for butter, non~fat dry milk, and cheese.

The 1949 Agricultural Act direets the Secretary to support the price
of milk at a level between 75 and 90 percent of parity which will assure
an adequate supply. The price support program has been carried out primarily
by purchases of butter, cheddar cheese, and non~-fat dry milk gt prices
designed to enabledwmnufacture}sof dairy products to pay prices to producers
for manufacturing milk which would result in U.S. annual average prices for
such milk approximating the announced support objective.

Under the price support program, the government stands ready to re-
move all surplus from the market. Through the purchase of butter, cheddar
cheese, and non-fat dry milk, the government has effectively supported the
price of milk going into other manufactured dairy products. Because of
the close tie=in which has prevailed in Federal market orders and other
fluid milk markets between Class I prices and manufacturing milk prices, the
price support program also has provided substantial support to Class T
prices. Close coordination between Class I price policy and price support

action must be maintained.
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Product Pricing--Fluid

The fluid milk market, which began as a home delivery operation, has
now moved to the supermarket. These supermarkets, and especially the large
food chains, are exerting a great deal of influence in marketing practices
and pricing of milk and milk products. Perhaps the greatest influence, and
the most obvious to the consumer, is that found in the packaged fluid milk
market.

Supermarkets have gained a marked advantage in negotiating with fluid
processing plants. Increasing delivery cost, especially for servicing small
accounts, and a switch from home delivery to large-volume wholesale deliver-
jes has put the small processing plant at a great disadvantage. But the
disadvantage is not limited to small plants when dealing with a supermarket.

Retail food chains have developed central procurement programs to ob-
tain their packaged fluid milk products. These central programs may consist
of various degrees of vertical coordination: (1) centralized buying and
merchandizing of fluid milk; (2) adoption of limited service delivery and
performance of services in the marketing channel that traditionally were
performed by fluid milk processors; (3) more emphasis on price competition
at the processor-food chain level negotiations; (4) innitiation of private-
label brands; and (5) full integration into fluid milk processing.

?erhaps the greatest impact upon processors and upon price of the
above mentioned changes comes from that of centralized buying. Food chains
increasingly are negotiating terms of trade at their division or regional
offices rather than at the local stores. These retailers are limiting the
brands of milk handled--often to their private label and the brand of the
processor supplying the private label. The processor thus has an all-or-nothing

bargaining situation. This result, together with the size of the account,
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has greatly increased the risk associated with servicing store accounts.
To compete for supermarket accounts, the processor must be large enough to
handle the total volume of business or retail store division, which may
involve several market centers. Since retail store divisions are often
dispersed over large areas, other fairly large processors in the same
vicinity could consequently lose their accounts. Even if such processors
continue to compete, the advantage lies with multi-unit processors who
have plants covering the entire area served by retail store divisions.

Food chains, through actual integration into fluid milk processing
or the threat of such integration, have brought additional pressure into
the negotiations with processors. Private label brands, whether processed
by the retailer or by a processor, give the retailer additional advantage
as this erodes the value of processor brands.

Fluid milk processors, caught between the large retail supermarket
on the one side and the expanding large scale producer cooperatives on the
other, have lost much of their previous bargaining power in the marketplace.
Many smaller markets which previously were local in nature have become
part of a much larger market with distribution by plants located some dis-
tance away.

The net result of these changes has been a reduced profit margin for

processing plants.
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Pricing Other Dairy Products
Dairy products other than fluid milk are sold mostly through food stores--
almost entirely supermarkets and convenience stores--except for sales of
ice cream through specialty ice cream stores and drug stores. While small
amounts of these products are sold on home-delivery routes, the quantity
fluid
is not large enough to be significant. At the retail level/dairy products
other than whole milk are not regarded as competitive products. Ice cream
is widely regarded as an excellent traffic builder and is frequently
specialed. Tt has been treated as a low margin item for most of the post
World War II period. Cheese is frequently specialed as is evaporated milk.
On the other hand butter is seldom specialed since it no longer posseses
the transfer effect it once had in drawing consumers.

Wholesale prices of processor~labeled dairy products other than fluid
milk are made almost entirely by the quotedprice system. Large buyers of
private-labeled products can obtain products at negotiated prices, while
smaller buyers deal with a quoted-price system.

Wholesale prices of butter and cheese fluctuate quite closely according
to the changing supply-and-demand situation, so that the pricing system for

these products is something of a hybrid between the quoted-price system and

-

supply-and-demand pricing. For most of the other products, prices fluctuate

less often, being somewhat less sensitive to changes in supply and demand

of raw milk. Butter is particularly sensitive to changes in supply and

demand because of its residual nature. Wholesale prices of butter, non-fat
dry milk, and American cheese rest on the floor provided by the Support
Purchase Program of the U.S. Department of Agriculture so long as the
Department is purchasing these products. When supplies become tighter, prices
tend to rise above support levels. These products face a national market

gituation,
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Butter represents the balance wheel of the dairy industry as it is
usually the lowest return dairy product. Milk is not used for butter
manufacture until all other demands have been met, and butter manufacture
increases or decreases as necessary to balance total milk production with
utilization,.

A large percentage of the butter produced at country plants is packed
into boxes and sold to primary receivers. These primary receivers assemble
butter at central locations where they print and package it for distribution.
They also sell bulk butter to wholesalers and to food chain warehouses
which then distribute to their own stores. In some instances a chain acting
as its own assembler prints and packages under private label for distribu-
tion to its own retail stores.

Wholesale butter prices are largely determined by gcetivities of the
two butter exchanges: The Chicago Merchantile Exchange and the New York
Merchantile Exchange. Prices of bulk butter.at manufacturing plants are almost
exclusively based on one or the other of these exchange prices. Both these
merchantile exchanges previde facilities for cash trading and trading
futures contracts for several commodities in addition to butter. Members
of the exchange can execute trades on the floor and nonmembers can execute
trades through brokers who are members. Trading is conducted by voice on
the exchange floor. Offers to sell or bids to buy are posted along with
grading quantity.

In the market news service the quoted daily price for each grade is
the latest sale, bid, or offer. 1In the case of a bid, it will not change
the quotation from the previous day unless it is a higher price. 1If an
offer, it will not change the quotation from the previous day unless it is

a lower price, Thus, it ig possible for the quotation to varry from day

to day with no trade taking place on the exchanges. However, hundreds of
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country manufacturing plants sell butter on the basis of these quotations.
Relatively small quantities of butter are actually traded on the exchanges.

Prices of print butter to chains, retailers, and food wholesalers are
tied directly to the spot market quotations. Sales agreements are in terms
of the margin over the price quotation for either New York or Chicago. The
amount of margin is the only item to be bargained for at this level of butter
marketing.

Retail butter prices are less closely related to the spot market quota-
tions than butter prices at any other level of the marketing system. One
reason may be that general mark-up policies of the store chain are followed
and then changed only weekly or at some other time even though purchase
prices may have changed during the period. Since retail stores are selling
in restricted market areas, retail prices for butter show less similarity
throughout the nation than do wholesale prices which are made in a national

market.
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Cheese prices are established on a national market basis. The
Wisconsin cheese exchange in Green Bay, Wisconsin, meets each Friday morning
for one half hour, at which time trading members and owners of licensed
cheese factories may buy or sell American, brick, or Swiss cheese. Thisg is
the only cheese exchange in the country. There are no geographic restric-
tions with respect to either the place of business of individuals or firms
trading on the exchange, or the source of cheese bought or sold on it, so
prices established through transactions on the Wisconsin cheese exchange
have nationwide implications. While exchange prices are not official, they
are regarded as an accurate barometer of the value of cheese at any
time. Only a very small portion of the cheese produced in this country is
sold on the exchange--less than one percent of the total.

The cheese support price acts as a floor for exchange prices, since if
exchange prices fall below support prices, firms can buy
cheese on the exchange and sell it to the USDA at support price.

Soft products such as ice cream and cottage cheese, tend to be distrib-
uted in local markets by the same processors who distribute fluid milk.
Because of this and their bulky and perishable nature,pricing also tends to
be on a local market basis rather than a national market. However, since
manufactured products such as butter, powder, and condensed milk and heavy
cream can be used in making these products the cost of their manufacture is
rather standard.

These soft dairy products are often differentiated by brand name and
by quality differences.

As with fluid milk, supermarkets are very influencial in pricing these

products. Those retail food chains which have integrated into fluid milk
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processing also have integrated into processing these products.

Distribution areas are expanding for these soft dairy products.
Extremely large plants are benefiting from marked economies of scale.

Under Federal order pricing these products have been classified as
manufactured products and milk being used in their manufacture has generally
been priced at manufacturing price. However, & recommended decision based
upon evidence received at the recent public hearings on 33 market orders
would create an intermediate category for milk going into cottage cheese,
yogurt, and all fluid cream and cream products. Milk for products in this
class would be priced 20¢ over the monthly Minnesota-Wisconsin milk price

series.
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Price Impacts

Prices for dalry products will be affected for two reason;.
Increased costs of pollution control cannot be absorbed by the processors
so these costs can be expected to be reflected in product prices. The
second is more difficult to assess. Prices also will be affected by any
shift in production because of pollution control.

Much more cheese whey will be condensed and dried. This additional
whey product will compete with nonfat dry milk in the market place. If
all whey were to be dried, this would be approximately a 69 percent
increase over that currently being processed. Thils increase would be
equivalent to a 25 percent increase in nonfat dry milk production, too
great an increase for the market to absorb without marked price effects.
In fact, there is no ready market for this much additional volume at
present.

Since dry whey (human food grade) is only about one-fifth the price
of nonfat, whey is being utilized in those food products where it is most
acceptable. Most all the additional whey would be expected to go into
animal feed which is gbout two-thirds the price of whey for human use.
However, if this additional whey comes onto the market within a short
period of time we should expect the market price of nonfat dry milk to
fall to the support level. There is no support price for whey. Whey
would be driven to the price of animal feed.

The major portion of whey now being condensed or dried is from the
larger cheese plants. These plants either dry the whey themselves, or
condense it and haul the condensed whey to a drying plant, (or outlet

for condensed) or haul the liquid whey to a dryer.
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Small plants do not have adeguate volume to support their own dryer.
Unit costs of condensing and handling are greater than for large plants.
Therefore, small plants are further disadvantaged--both absolutely and
relatively. With very limited alternatives, these plants are in a poor
bargaining position. They must often provide extra service or take a
lower price for their whey--or even pay the dryer to take it.

Under present market conditions, we cannot expect increased
pollution control costs to be passed on through higher prices for dry
nonfat or whey. This would mean the producers of these products would
need to be subsidized, either by revenues from other products or by
some other form of subsidy.

Perhaps new uses can be found for whey and current uses expanded.
This, however, is a long term solution and not immediately applicable.
Greater volumes of dry whey will be manufactured, not to meet product
demand but to dispose of a byproduct formerly dumped as a waste. With
present technology, one might say regulations almost require that this

product be produced.
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Financial Characteristics of Dairy Firms

Data are not available to permit comparison of financial character-
istics of different size groups of firms within each subindustry. How-
ever, the Internal Revenue Service Corporation Source Book of Statistics
of Income, does permit comparisons of firms in the dairy industry grouped
according to size of total assets.

The 1968 tax returns for 2,875 dairy products firms (2,599 regular
corporate returns plus 276 firms reporting on Form 1120S) reveal that
several financial characteristics show a definite association with size of
the business as measured by total assets.

Just over one-half the firms reported total assets under $250,000
(Table 3). These firms had less than 3 percent of the total assets, almost
4 percent of the current liabilities, about 5 percent of total receipts
and slightly over 5 percent of the deductions. These small firms realized
only 1.7 percent of total net income, and only 1.1 percent of the total
income subject to tax. They paid less than 0.7 percent of the income tax
(before investment credits).

At the other extreme, 25 firms, fewer than 1 percent of the total,
reported assets over $10 million. These firms owned 71 percent of the
total assets, with 64.5 percent of the current liabilities. They realized
60 percent of total receipts and 59 percent of the total deductions. Most
of the net income, 80 percent, was earned by these large firms who reported
84 percent of the income subject to tax, and reported 85.8 percent of the
income tax (before investment éfedit). Only the largest two classes
reported a smaller proportion of deductions than receipts,_and the largest
asset class was the only group whose net income was a higher proportion of

the total than was their total receipts (Tables 3, 4 and 5).
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Table 3., Income Characteristics of Corporafiions Classified in the
Dairy Products Industry (SIC 2020). Percent of Total for
Each Characteristic Represented by Firms in Each Size
Grouping According to Total Assets, Computed from Data as
Shown in Internal Revenue Service 1968 Corporation Source
Book of Statistics of Income. (Summary Form of Table Al.)

Total Assets $1,000

: : : 250 000

Ttem P potarl/ D Over zero ! unger 5;r

: under 250 : 5, 000 more
Size Group as Percent of Total

I3 ,{»\_ ~ %b‘e"(&’ '/)
Tetal Returns 2,875 51.72 46,09 2.05
Total Assets 4, 867,691 2.98 21.57 5. kb
Current Assets 2, 498, 736 2.80 23.58 73.62
Current Liabilities 1,335,556 3.95 26.32 69.72
Total Receipts 12,288,990 4,90 28. 90 65, 94
Total Deductions 11,851,518 5.07 29,48 65.19
Depreciation 222, 843 3.95 26.64 69.36
Total Recelipts Less

Deductions L37, 472 .26 13.15 86.36
Net Income Less Deficit Yh7, 394 .25 12,82 86.70
Net Income 475,036 1.70 15.27 82.82
Deficit 27,642 25.05 54,88 20.07
Income Subject to Tax 440,392 1.12 11.82 86.83
Income Tax (Before Credit) 224, ol2 .68 10. 44 88,64

1/ Actual numbers and $1,000, not percentages.
Includes 4 firms with zero assets.
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Table 4. Comparison of Income Characteristics of Corporations Classified
Computed from Data
as Shown in the Internal Revenue Service 1968 Source Book of
(Summary Form of

as in the Dairy Product Industry (SIC 2020).

Statistics of Income, by Size of Total Assets.

Table A2.)
Total Assets $L,000
Item Total* ; Over zero . iiggr E _$§égoo
. under $250 . $5, 000 more
Average Per Income Tax Return, $1,000

Number Returns 2, 875% 1, 487 1,325 59
Returns With Net Income 1,954 84T 1,054 50
Returns With Deficit 921 640 271 9
Total Assets 1,693 98 792 62,245
Current Assets 869 L7 LLs 31,180
Current Liabilities 465 35 265 15, 784
Total Receipts 4o7h 405 2,680 137, 346
Total Deductions L, 122 Lok 2,637 130, 943
Depreciation 78 6 45 2,620
Net Income Less Deficit 156 1 43 6, 574
Net Income 165 5 55 6,668
Deficit 10 5 11 oL
Income Subject to Tax 153 3 39 6, 482
Income Tax (Before Credit) 78 1 18 3,379
Net Income, Those With 243 10 69 7,868
Deficit, Those With 30 11 56 616
Estimate of Cash Flow:

Returns With Net Income 321 16 11k 10, 488

Returns With Deficit 48 -5 -11 2,004

¥ Includes 4 firms with zero assets.

36



Table 5. Income Characteristics of

Dairy Product Industry (SIC 2020).

Shown in 1968 Corporation
by Size of Total Assets.

Expressed as Percentage Re
(Summary Form of Table A3.

Corporations Classified as in the
Computed from Data as
Source Book of Statistics of Income,
Avergge Per Income Tax Returns
lationship Within Each Size Group.

)

Total Assets $L,000

: : 250 5, 000
Ttem Total* . Over zero | under or
* under 250 °
: 5,000 more
Number Returns 2,875 1, 487 1,325 59
---------------- Percent «wwemccacmmmman——
Percent of Returns With
Net Income 68.0 57.0 79.5 8h.7
Current as Percent of Total
Assets 51.33 48,18 56.11 50.09
Current as Percent of Total
Liabilities 27. 44 36.33 33.48 25.36
Receipts as Percent of Assets 252,46 hih. 43 338.23 220.66

Total Deductions
Depreciation

Net Income

Deficit

Net Income Less Deficit
Income Subject to Tax

Income Tax (Before Credit)

~- Ttems as Percent of Total Receiptg ~-=-

96. Lk 99.81 98.38 95.34
1.81 1.46 1.67 1.91
3.87 1.34 2.0k 4.86

.22 1.15 .43 .07
3.64 .19 1.62 L.79
3.58 .82 1.h7 72
1.83 .26 .06 2.46

* Includes 4 firms with zero assets.
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Although the financial condition of individual firms cannot be ascer-
tained by studying averages, the impression gained as to the probable
relative condition is meaningful. Firms must have some minimal amount of
assets to effectively process and distribute dairy products. To remain a
viable competitor requires a flow of income sufficient to provide those
assets, either from internally generated capital funds or from the capital
funds market. Neither source will continue readily available unless re-
turns compare with alternative enterprises.

Technology has made it possible, and competition coupled with marginal
costs has made it almost mandatory, for plants to replace some labor with
equipment. Generally, this has increased both fixed costs and economies
of scale, placing smaller plants in a more disadvantageous position. As
a group, the very small firms, with assets below $50,000, have current
liabilities greater than their current assets (Table ALY, Reported net
income was less than reported deficits for this group, although two-thirds
of this group did realize some net income (Table.ASj. In other words, as
a group, these smallest plants have no source of funds from the business--
either from current assets or from earnings--to permit investment in plant
or in pollution control facilities. When their total assets are used up
most of these plants will be out of business whether or not they are faced
with additional investment or operating costs. Requirements which they
could not meet would hasten their demise.

The next smallest firms, those with assets over $50,000 but less than
$100,000, fared even worse as a group. Only one-third of this group reported
any net income, and deficits reported were greater than net income. The

group did have a better balance between current assets and current
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liabilities with current assets more than double current ligbilities. This
suggests that some part of these firms were operating successfully, and
perhaps could obtain funds for investmenté that were not excessive.

Smaller size firms show greater receipts per dollar of assets--both
total and current assets-~than do the larger firms (Table 5). They also
tend to hold a higher portion of total assets in the form of current assets,
suggesting that larger firms have gone further in mechanization and re-
placing labor with equipment.

In the eleven size groups there were only two significant exceptions
to the positive association between size of firms and the percentage re-
porting net incomes. All firms in the three largest asset groups reported
net income. Net income as a percent of total receipts increased as firm
size increased.

Because of their position in regards to total assets, current assets,
total receipts, and net incomes, the larger plants should not have too
much difficulty in obtaining investment capital for pollution control fa-
cilities if the increased cost can be recovered through higher prices for
their products.

The three largest size groups were the only ones with net incomes
averaging three percent or more of total receipts. These same three groups
were the only ones whose income subject to tax was two percent or more of
total receipts. No group with assets below $1 million had incomes subject

to tax over one percent of their total receipts.
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Census of Manufactures data for 1967 illustrate some of the similarities
and differences of the dairy industry as compared with other manufacturing
industries. These data also reveal marked differences existing between the
sub-industries within the dairy industry.

One measure of total volume is the value of shipments made by an
industry. It does not differentiate between total value and value added by
the industry; to that extent this measure is an overstatement of the industry
contribution. The measures as shown in Table A4 should be used in connection
with the more descriptive measures shown in Tables A5, A6, and AT.

Value added by manufacture is a more meaningful measure of manufacturing
activity by an industry. The average dairy products company adds about
two-thirds as much value by manufacturing as does the average food processing
company. The same relationship holds on a per establishment basis (Table AS5).

The condensed products industry is characterized by high value added
per company, per establishment, per employee, per production worker, per
dollar labor cost, and even per unit of capital expenditures for machinery
and equipment. On the other hand, the cheese industry tends to be low in
these respects.

Cheese plants have the highest proportion of production workers to total
employees of any of the dairy products industries. Fluid milk is at the
other extreme, with only one~third of the employees represented by production
workers.

Capital expenditures are required to replace buildings and equipment
and to adopt new technology. Individual establishments face peak periods
of heavy investment such as expansion, rebuilding, etc., but the industry as

a whole tends to invest in a more or less regular flow pattern.
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Cheese and butter, the two small-type dairy industries, spent consider-
ably less on new capital expenditures per establishment than did the other
dairy industries (Table A6). Both were also low in capital expenditures per
production worker and per dollar of depreciable assets. However, they held
high values of depreciable assets per production worker and per dollar added
by manufacture. The replacement rate of machinery, equipment and buildings
was low. Perhaps this low rate is due to a slower rate of depreciation of
butter and cheese making equipment, and to a slower rate of adoption of new

technology. Low returns were no doubt a major consideration.
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We recognize the variations in net income, cash flow, and other characteris-
tics of plants in the same volume and product groups, and certainly between
product groups. Despite these variations we believe it meaningful to make
the transition from IRS Dollar Asset categories for SIC 2020 to the Census
size categories based upon number of employees and to extend this transition

to the SIC breakdown into 2021, 2022, 2023, 2024, and 2026.

To make the comparisons, small plants are considered those employing fewer
than 20 employees. Medium size plants are those employing 20-99, and plants

were considered large if employing more than 100 employees.

Using the IRS data, small firms were considered to be those with assets
below $250,000, medium firms those with $250,000-85,000,000, and large firms
those above $5 million in total assets. Since the small firms are predomin-
antly single plant, this group compares with the ''small" category employing
fewer than 20 employees. 1In each case, just over one~half the plant-firms

are groups that will be hardest hit by any additional cost.

The medium-size groups are not so similar. Some firms in this range are
multi-plant firms. However, the major difference is that large firms own
several plants that are in the medium size category. We were unable to
separate these plants, but feel that the comparisons between the two groups

are valid and meaningful.
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Investment Capital
Additional capital will be required to implement pollution control measures.
Both private industry and municipalities will be requiring investment capital

and operating funds as new treatment facilities are built and operated.

Municipalities probably will be able to obtain some grant monies from the
Federal government. The remainder will need to come from bond issues and
from charges to industry. Some municipalities are planning to issue bonds
adequate to finance the non-grant portion, recovering the industry portion
through increased charges. Others plan to require industry to immediately
put up their proportionate share of the investment. The latter method will
have a more pronounced effort upon the firms, and will decrease their ability

to obtain credit for other needs.

Although pollution control will be a very major investment for the dairy
industry, dairy's portion of the total will be rather small. Simultaneous
demand for funds will be forthcoming and competing with regular demand for

capital funds.

With Federal grants to municipalities and with municipal bond issues, ade-
quate capital funds should be available for most dairy plant pollution
control. However, small municipalities and small plants will both experience
difficulty. Subsidized loans may alleviate the situation. But even then,
most small dairy plants will not be able to adequately finance pollution
control facilities. They do not have the financial structure to justify
credit of this amount. If pollution control costs were passed on in higher
prices these plants could continue for a time if they could pay the increased

costs as operating expenses rather than as capital investment.
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Po' .0 4 wONeL0l MA@ waTEUeNCS
This section of the repor: dis usses the procedure, analysis and
results of implerenting scandar.'s co reduce the BOD and suspended solids
content o dairy proccesing waste efflucnts. Uander the proposed guidelines,
achievement of the wminimum aci..table c¢ifiuent levels (schedule B) will
require & removal of 88.6 percent in 3OD. ./ Achievement of the "highest"
level of control technology now congi'eved “praccicable" and “available" to

the industry will require a BUD reduction on the order of 97 percent or

more.,

Procedure -for Costing

The reduction of dairy processing plant waste loads and costs can be
sccomplished by the exciusive use of in-plant wodifications or waste treat-
ment sgystems or some combination of the two. In-plant modifications offex
the adventaze of cost savings in water and sewage fees and reductions in
sroduct less that will offset partially or complete.y the cost of modifica-
tione, Wais. e treatment does not coifer any possible savings. Costs are
increased without any offseiting benefits in terms of increased efificiency.

For dairv processing plants, one alternative can substitute for the
other. The most economical technological system is probably some combina-
tion ol the two alternstives. However, a lack of information oan the types
of in-plant modifications and costs for reducing waste loads by varying
amounts prevented an analysis of this alternative and the combination of

in-plant and waste treatmen: systems.

1/ Effluent Limitations Guidance for the Refuse Act Permit Program, the
Dairy Products Industry', Aug. &, 1972,

by
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Inturme ¥ i0T WES wVai.sbiu On waste treatment systems and the invest-
menes anu cosls. Consequently, the impact analysis is based on the exclusive
use of the treatment alternative.

The analytical procedure used was the development of investment and
costs for three different sise plants in each of the five industries utiliz-
ing four alternative waste treatment systems. Table & gives the size of
piants, effluent characteristics, and principle product for each of the
five industry groups. Specifications were developed from census data and
published information on effluent wastes of plants in the dairy industry.
For fluid milk processing, specifications were developed for three situa=-
tions: (1) processing of fluid milk only, (2) processing 91 percent of the
milk equivzlent into fluid products and 9 percent into cottage cheese with
the whey coilected and shipped, and (3) the same as (2) but the whey is
discharged witih the plant effluent from processing fluid milk products.

The four treatment systems analyzed are: (1) ridge and furrow, (2)
municipal, (5) plant pretreatment followed by municipal treatment and (4)
exciugive plant treatment. Ridge and furrow is a land disposal gystem suit=-
able for smail plants in rural areas in particular, Properly managed and
operated, the system will reduce the BOD and suspended solids in effluent by
96 to 100 percent. The system is legs desirable for large plants because
of extensive land requirements, 1/

Municipal systems are assumed to have the capapiliity to reduce pollu-
tant levels of dairy processing wastes to those proposed (Schedule A).
However, it is recognized that dairy processing plants may be the primary

centributor to municipal systems, and the existing systems cannot achieve

1/ Existing or future local, state or Federal regulations will tend to
severely limic the use of land for disposing of waste products.
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degired levels. Thzs probiem w.ll be prevalent in rural areas of the Lakes
Region wherc numerous butier, cheesw, oand condensing plants are located.

Pretreatment followed by municipal treatmenc is a method to reduce
loadings discharged to municipal systems. For this analysis, pretreatment
1s activated sludge with an expected reduction in BOD of 80 to 85 percent.
Tt is assumed the municipal system can achieve for further reductions in BOD
and guspended solids to desired levels.

The fourth system is the privately owned system. This is an activated
sludge process followed by a filtration system tc reduce BOD by 96 to 98
percent before effluent discharge into a stream. Such systems would be
constructed, owned, and operated by the processing plants. Private treat-
ment syscems would be necessary for plants located in communities without
s municipal system, or too great a distance from municipal sewer lines to
justify extension.

While other treatment systems exist and are in use such as spray
irrigation, lagoons, reverse osmosis, etc., the four systems considered here
cover the expected range in costs of all treatment alternatives currently

available to firms in the industry.
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Investmeadt and cosis were decermined by each plant size for each
system., Cosis are divided inte two categories: Fixed costs or those that
do not vary with volume of effluent treated and variable costs or those
costs that do vary with effluent volume. Municipal charges are based on
the hydraulic load and a surcnarge for Y0D is added when the concentration
exceeds 200 PPM, 1It is not assumed that the charges are sufficient to cover
tne costs incurred. In many cases, plants may pay additional amounts for
annual assessments covering appurtenances installed by the municipality in
addition to a hook-up charge. 1In all probabilicy, the municipal charges
vgrd in this analysis are well below those that would cover the full cost
burden to the community.

Costs are determined on the basis of 1,000 lbs. of milk equivalent
input. The costs are transformed into the cost for treatment on a per uu:it
of finished product. In all cases but the fluid milk-cottage cheese process
case, it is assumed the cost is added to the cosgst of the primary product
of the planct. 1In actuality, firms may attempt to assign some of the cost
to by-products and recover it on increases in by-product prices.

Regults

Preliminary results on investments and costs are presented in
Lables 7-13 . The ridge and furrow and municipal alternatives are
the least cost solutions. Harper has indicated that plants processing 90
percent of the milk equivalent are connected to municipal systems. l/ While

this would support a conclusion of a minimum impact on the industry in

total, it is not likely that all existing municipal systems are achieving a
reduction in BOD and suspended solids equal to those in the proposed standards.
Therefore plants connected to systems that require upgrading face the pros-

pects of higher rates and assessments or investment in treatment

i/ See pages 62 and 66.
48



facilicies ar some fucure Late.

The pretreat-mun:cipal and private treatment systems are the most ex-
pensive alternstives. Either will create a heavy demand for capital,
possibly beyond the borrowing capacity of many small and medium size plants.
in addition, additional investment for in-plant process changes will be
necessary to achieve consistent reductions in efrluent BOD and suspended
solids by the treatment systems.

The investment and cost figures presented below should be interpreted
as only estimates for a set of unique conditions:

(1) Capsacity is defined as 260 days of operation at the daily

volumes indicated. 1In actuality, processing is seasonal
for many commodities and plants can vary the hours of operation
per day or days per week.

{2) Plants are assumed to have a comsistent product mix, but

many vary the mix and this alters the processing plant effluent
characteristics from day to day.

{(3) Treatment investment figures do not incorporate the concept

of economies of size. Such economies do exist and the figures
presented here underestimate investment for smaller planus
and may overestimate for larger size plants.

(4) Uniform rates for hydraulic and BOD loadings per 1,000 1ibs.

M.E. are, used. Information to date indicates some plants have
superior levels while others are substantially inferior.

(5) Investment figures do not include capital requirements for in

plant modifications. Plants with outmoded technology may

require large investments.
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Tl T30 favesiuient ocaa costs off four waste treatment
syStens Wi wnrec outter piant sizes.

Plant size
(M,E. in lbs. per day)

¢ s o8

Item
0,000 : 525,000 : 670,000
-------------- dollars =erewecancaaw
Ridge and furrow
Tnvestmentt/ 6, 400 68, 000 107, 000
Ammwwwsﬁ/ u 1,280 13, 600 21, k4o
Cost per 1,000 1bs. M B,/ 0.12 0.12 0.12
unicipal ,
vestmenth - - -
Anpual costd/ 1,300 13,813 21,775
Cost per 1,000 1bs. M.E.3/ 0.125 0.125 0.125
crefress plus municipal
Investment®/ 23,000 242, 000 381, 000
Annual costd/T/ 6, 560 6k, 290 101, 240
Cost per 1,000 lbs. M.Em§/ 0.63 0.58 0.58
rivate treapgent
nvestment?/ 37,000 392, 600 619, 000
hnnuul costd/ 3 86, 372 136,180
Cost per 1,000 1bs. M.E.3/ 0.85 0.78 0. 78

;/ Tnvestment based on $3,200 per acre, acresge requirement based on
application vate of 8,000 gallons of wafter per acre per day.

2/ An-ual cost is 20 percent of investment.

3/ Bacad on annual operation of 260 days with annual M,E. input of
.0, 400, 000 1bs., 110,500,000 lbs., and 1Tk, 200,000 1bs., respectively.

L/ No investment assumed but firms may have additional charges assessed
"or trunk and lateral sewer lines.

5/ Cost 1g baged on 25 cents per 1,000 gallons of waste water and an
oxtra strength charge of 3 cents per pound BOD for concentrations exceeding
200 PIM.

6/ Investment is determined from the equation: $300 x waste water
coefficient) + {($275 x BOD coefficien§z7 x gallons of Water per day — e
waste water coefficient is 3.34 and the BOD coeffici%hgggs 1.5 for butter
LLENTS.

7/ Anmual cost is sum of the fixed cost, 12 percent of invectment; the
variable cost, 12 percent of investment for investments less than $100, 000,
L0 percent Tor investments ranging from $100,000 to $1,000,000, and 8 percent
for investments over one million; and municipal charges (see 5/).

8/ Investment 1s estimated from equation 6/ plus é§$256_x waste water
cowiticient) + ($200 x BOD coefficient})/ x gallons of water per day, The
coefficients are 3.34 and 0.3, respectively. 1, 000

)/ Aanual cost is the same as in 7/ excluding municipal charges.
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Ty G 00D OF Sour differont trestment

cgutomns Vor oo didfercont sizg ohcese plunts.

: Plant size
pben : (T, 2 lba. per day)
: 35,000 . 175,000 1, L0OG,000

cmemmmmmammmn QOLLATS mmemomeeee—on

Ridge and ITurrow

investmertt/ 5, 600 28, 000 22k, 000

Annual costs/ . 1,120 5, 60C Lk, 500

Cost per 1,000 1bs. M.E.3/ 0,18 0,12 0.12
nnlcipal .

investmentt/ g - -

Annual cost2/ 1,27k 6,370 50, 960
Cost per 1,000 1bs. M.E.3/ . ik 0.1k 0.1k

troat plus municipal

aves tmentd/ 21, 700 108, 600 869, 100
Aunual costl , 118 28, h42 227, 600
Cost per 1,000 1bs. MJE.3/ 0.67 0.625 0.625

Pro
]

Privute Looot.ent
i — -~

Jnves e Y 3L, 500 172, 7C0 1,381, 500

Foroes 2ot/ f 8, 280 37, 99k 276, 200

Cust el 1,000 1bs. MoB.3/ 0.91 0.835 0. 76

./ Trvestment based on $3,200 per acre, acreage requirement based ou

applicatiosn rute of 8,000 gallons of waste per acrs per day.
£/ Miacal cost is 20 percent of investment.
e ~

3/ Based on annual operation of 260 days with annual M.BE. input of
3,200, 00C 1os., 45,500,000 1bs., and 364,000,000 1lbs., respectively

4/ No iLavesgment assumed but firms may have additional charges as
runk and laver:. Jewer lines.

5/ Coxt in based on 25 cents per 1,000 gallons of waste water and
oxirt strength churge of 3 cents per pound BOD for concentrations cxceeding
D00 PPM,

5/ Arvestment in determined from the equation /($300 x wasve water
coolt: wient)y + {3275 . BOD coefficientz7 x gallons ol water per aay, The
cocf{icicnls wre 5.0+ and 2.0 rospectively for cheesé’%ggnts.

J/ Annuul cost .3 sum of the rixed cost, 12 percent of investment;
i variabdc cost, 12 percent of investment less than $100,000, 10 percent
forovelues beoween $100,000 and $1,000,000, and © percent for velues over
one miiilon wollars; and the municipal charge (see 5/).

_@/ {fonvestment i1s cestunatved from equation in §7 plus estimate for the
following eggatiog: éz$2§ovg‘waste water coefficient) + ($200 x BOD
cocftficient’/ x gallons o WaSTe Water yith coefficients 3.3k and O.4
respectively. 1,000

2/ Anmucl cost determined as in Z/ excluding municipal charges.

e

n
@)
[97]
9]
[
Cis
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(6) Tne muunicipul cate .ced 13 based on a constant charge for
nydraulic volume and surcharge for excessive BOD 1oacing.

Rates gre kaown to vary widely between communities.

Jutter: Treaiment system investment by butter plants ranges from zero for
muricipal to slightiy over $9C0 per 1,000 ibs. M.E. input capacity per
day. 1investment for the ridge and furrow system 1is §160 for 1,000 1bs.
%.f. per day, and pretreat investment is $575 per 1,000 1bs. M.E. per day.

Operating costs (fixed and variable) range from 12 cents to 85 cents
per 1,000 1lbs. M.E. processed. Both ridge and furrow and municipal have
essentially the same cost, 12 and 12.5 cents per 1,000 1lbs. M.E. respectively.
“he cost estimate per 1,000 1bs. M.E. for pretreat-municipal ranges from
&, cents for the small plant to 58 cents for the medium and large plants.
The cost for private treatment range from 85 cents to 78 cents per 1,000
+hg. M.E. with the medium and larger size plants having the cost advantage.
Natural Cheese: Investment in treatment systems range from zero for
municipal treatment to almost $1,000 per 1,000 1bs. of M.E. capacity per
day for private trestment. Investment in the ridge and furrow system is
estimsted at $160 per 1,000 1lbs. M.E. capacity per day to slightly in excess
af 8600 for a pretreat~municipal combination.

Operating costs per 1,000 ibs. M.E. input are 12 cents for ridge and
furrow, 14 cents for municipal, 62.5 to 67 cents for pretreat-municipal,
znd 76 to 91 cents for private treatment. For the latter two systems,
unit cost (variable) decreases with plant size.

Condensed and evaporated products: Investment for treatment systems per
1,000 ibs. of daily M.E. capacity for condensed and evaporatiing plants are
zero for amunicipal, $160C for ridge and furrow, $511 for pretreat-municipal,

and $860 for private treatment.
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VOU WS w G VYo Lo D0 JOue aadlerent tregtment systenms
‘ cosweoed and evaporated plants.

H Plant size
| L : (4.5, in 1lbs. per day)
5,000 1 250,000 i %, 150,000
wrmmommmmmammme (OlLATS memr o ———————

Rid»w nnd furrow

1veatm»nt:/ , 000 40, 000 184, 000
Auxua¢ costs 806 8, 000 36, 800
Cost per L,QOQ Tbs. M.E.3/ 0.12 .32 0.12
AN :.'L-IJC.L_J‘
inves menm_/ - - -
Annual cost? 715 7,150 32, 890
Cost per 1,000 1bs. M.E.3/ 0.11 0.11 0.11

Pretreat plug municipal
Jnvestm@ut‘ 12,770 127,700 587, 400
Anruid costl/ ) 3,715 3k, 594 159, 128
Cost per 1,000 1bs. M.2.3/ 0.57 0.53 0.53
vivate tr.ouatmed

HV“G“Aflv%/ 21, 500 215, 000 989, 900
Aomual costd/ 5,160 47,300 217, 8o
Gost per 1,000 1bs. M.E.3/ 0.80 0.73 0.7%

l/ investment haseda on $3,200 per acre, acreage requirement based on an
applicatior -~ate of 8,000 gallons of waste per acre per day.
2/ Aol cont is 20 percent of investment.
3/ Bi.cd on onnuwl operation of 260 days with annual M.H. input cf
&, 500,000 Lis., b7}300 JOO 1lbs., and 299,000,000 lbs., respectively.
~/ Ne investront assumed put firms may ve subject to additional
asuesoments For trunk and iateral sewer lirnes.
5/ Cost 1s bused on 25 cente per 1,000 gallons of wasle water and an
tra otrengcth charge o°° 3 cents per pound BOD for Loncentrations exceeding
Jb PPM.
6/ Tavestments is estimased from the equation éf$300 ¥ waste water
fficient) + (J275 x BOD coefficient)/ x zallons water per day with
weitTicients of 3. 34 and 1.0 respectively. 1,000
7/ Annual cost is the sum of the fixed cost, 12 percent of investment;
Lthe Variublr cost, 12 percent of investment less than $100,000, 10 percent
Lt lnvewument between $100,000 and $1,000,000 and & percent of investment
over JM,OOO,OOO° and municipal cnarges.
br Investment is estimaled from equation o/ dbOVG plus estimate fr
vne foilowing equation: $250 x waste water ccefficient) + ($200 X BOD
colitbic 'Pntl? x gallons of water per day witp Cchf1c1ents of 3.3% and 0.2
respectively. 1, 000
2/ Anmual cost determined as / above excluding munic.pal charges.,
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o te 10t Trv o stment ana (o3oe o1 four waste treatment
DY wiae DCT Unr e 20C Creum pleant sizes,

- : Plant size
Tonu : (M.E, in 1bs. per day)
: 10,000 : 85,000 : _ 325,000
R —— mee= QOL1ATS wememmm————
Rivge ula "arrow
Snvestmen ¢ L 2, 560 21, 760 89, 600
Annual contl/ ) 512 L, 352 17, 920
“ost per 1,000 lbs. 5.3/ 0.20 0.20 0.20
Muciclpo. Y/
invegtacnll’ - - -
Banunl oo/ 520 4, 417 16, 195
Cost per 1,000 lbs. M.E.3/ 0.20 0.20 0.20
Prenrwwtmcnt lu~ municipal
tnver smend / 8, 400 71, 500 273, 300
Aomuald cost;/ 2,291 19, 4oL 69, 00C
Cos: per 1,000 1bs. M.E.3/ 0.88 0.88 0.82
Priveate irea 7’n
1nvebcmem1 12, 390 105, 300 L2, .00
vt costd/ 2,97k 23,166 48,7
Cost per 1,000 1bs. M.E.3/ 1.1k 1.05 1.0

1/ ‘nvestment based on $3,200 per acre, acreage requirement basec on arn
uQPliLdiL/s rate of 30 pounds BOD per acre per day.

0/ Asnundl cost is 20 percent of investment.

?/ Basced on anpual operation of 260 days with annual M.E, input of
2,{00,00C los., 22,100,000 1bs., and 84,500,000 1lbs

u/ No 1avestment assumed, but firms umay be subject to addit.caal
uocessments or trunk and lateral sewer lines.

,/ Cott ls based on 25 cents per 1,000 gallons of waste water and an
cxtra strenrth charge of 3 cents per pound BOD for concentrations exceeding
200 PPM,

(/ Investment is cstimated from the egg%tion ég_%oo % waste water
coefficient) + ($275 x BOD coefficient)/ allons T 088§r per day \igh
coefficients of 3.34 and 4.0 respectively.

7/ Anmual cost i1s the sum of the fixed cost, 12 percent ol investment,
the variavle costu, 12 percent of investment less than $100,000, 10 percent
ol investment from $100,000 to $1,000,000 and 8 percent over $i 000, 000; and
municipadl charges

o/ Investment is estimated from equation in 6/ above plus estimate
Irom the folilowing eguation /T$250 X waste water coefficient) + (3200 x
BOD coefficient)/ x Z&llons 5? water per day with coefficients of 3.34 and
0.0 recpectively. 4, COU

2/ Annual cost 1s the same as in 1/ above excluding municipal charges.
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Operat ing costy pod 1,000 ibs. Moo iapul per day are in ascending
order: 11 cenes for wualc:»&., +2 cencs for ridpe and furrow, 53 to 57 cents
for pretreat-municipal, and 73 vo 80U cents for private treatment. In the
case of the latter two systems, unit cost decreases with increasing plant
gize refiecting operating ecrnom.es L. variable cost items.
lce cream: <Treatwent system investwcnt by lce cream plants range from zero
for municipai systems to $1,239 per 1,000 lbs. of M.E. input capacity per
day for private treatment. Investment for ridge and furrow is $256 and
pretreat~-municipal $840 per 1,000 1bs. oi M.E. input capacity per day.

Operating costs are 20 cents per 1,000 1lbs. M.E. processed for both
the ridge and furrow and municipal treatment gystems. Pretreat-municipal
operating costs decrease with piant size from 88 cents to 82 cents for a
large piant on a8 1,000 1bs. of M.E. basis. Private treatment costs alsc
decrease with plant size from $1.14 to $51.05 per 1,000 lbs. M.E. processed.
Fluid miik: Investment for treatment systems by fluid milk plants ranges
from zers for municipal systems to approximately $920 per 1,000 lbs. of M.E.
capacity per day for private treatuent. The investment for ridge and furrow
and pretreat-municipsl systems is $160 and $565 per 1,000 lbs. of M.E.
capacity per day respectively.

Operating costs are 12 and 1z.5 cents per 1,000 ibs., M.E. for ridge
and furrow and municipal treatment. Pretreat-municipal operating costs are
62 cents per 1,000 1bs. M.E. for small and wedium plants and 58 cents per
1,000 1bs. M.E. for large pilauars. Private treatment costs are 85 cents per
1,000 ibs. of M.E. for smaii and medium size plants and 78 cents per 1,000
ibs. M.E. for large plants.

Fluid milk-cottage cheese: The addirion of a cottage cheese processing

operation even at a -mali proporcion of total milk ecuivalent processed has
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ct On . iL.G piant invescment and treatment costs, 1/

o]

g osignificiae 1ap
re this sicaarion, the whey is collected and shipped eut for disposal.
Prealsent gyscem invesrment ranges ifrom zero for municipal to almost $1,500
per 1,000 ibs. of plant M.E. capacity per day for private treatment. But
investment per 1,000 1bs. M.E. per day of capacity for fluid ranges from
zero to $924 while the investment for ccttage cheese waste treatment ranges
From zero ro $7,270 per 1,000 1ibs. ot M.E. capacity per day. Ridge and
“irrow system investment is $183 per 1,000 lbs. M.E. of plant processing
cgpacity and pretreat-municipal requires an investment of $950 per 1,000
+hs. M.E. of capacity per day.

Operating cosls for plants with either ridge and furrow or municipal
systems are 14 and 15 ceants per 1,000 lbs. M.E. respectively. Costs for
the iluid product waste treatment are 12 and 13 cents per 1,000 1bs. M.E.
for the two systems, but 31 and 46 cents per 1,000 1bs. M.E. processed into
vottage cheese for ridge and furrow and municipal treatment.

Aversge plant waste treatment cost by pretreat-municipal decreases
from 99 to 92 cents per 1,000 1bs. M.E. and from $1.38 to $1.27 for private
treatment. On a product basis per 1,000 1lbs. of M.E., the cost decreases
with increasing plant size from 62 to 58 cents for fluid product wastes and
from $4.72 1o $64.35 for cottage cheese waste by pretreat-municipal. With
private treatment, tne cost likewise decreases with increasing plant size,
from 35 to 78 cents for fluid and $6.71 to $6.15 for cottage cheese on a
ser 1,000 ibs. of M.E. input.

¥luid milk-cottage cheese (whey discharged): g/ This situation differs from

i/Milk equivalent input is allocated 91 percent to fluid operations and
9 percent to cottage cheese processing.
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Tucat bia L Lsoslenloand (0g8ws of four treatment
S¥ e, ST THIGO LUk Mmiak plant sizes.

: Plant size

item : (M.L. in lbs. per day)
: 1h,00C ;. 88,000 :  L0g, 000
meemmccmmmemae d0l1EYS =mmmmmmmec——-

Ridge and furrow
lnd

Tavestmentt/ 2,2ke ik, 100 65, 300

Annuel cos,i/ 448 2, 820 13,060

Cuwou per 1,000 1vus. M.E.j/ 0.12 0.12 0.12
[TV TSN s-.&.y it

Jnvebtment*/ -- -

Annual cost? ) 455 2, 860 10, 608

Cost per 1,000 lbs. M.E.3/ 0.125 0.125 0.125
Pretre ttmcuvvqlus municipal

Tnvestnentt/ 7,920 49, 800 230, 900

Arzaal co'tZ/ 2,266 14,238 61,395

Tost per 1,000 lbs. M.E.= 3/ 0.62 0.62 0.58

VRl v b .ft,ut

nvcs1drzg;(7 12,930 1, 300 37L 9@
AwnuaJ costd/ / 3, 104 19,512 82, Gis
o5t per L, 000 1bs. MJE.3 0.85 0. 85 0.75

/ ‘nveotment based on $3,200 per acre, acreage requirement based on an

©ocadeatien vate of 8,000 gallons of waste water per acre per day.

2/ mwrlocost is 20 percent of investment.

3/ Lu.od on an annual operation of 260 days with annual M.E. input of
3,640,00C 1bs., 22,880,000 lbs., and 106,080,000 1bs., respectively.

I/ No :nvesumert assumed but firms may be subject to additional
woisessments for truns and lateral sewer lines.

5/ Cost 1o bused om 25 cents per 1,000 gallons of waste waler and an
- sira strengtin charge of 3 cents per pound BOD for concentrations exceeding
GO PPM.

w/ investment is estinmatea from the eqaatlon é¥$300 x waste water
Cudifl,LGnC) + (32775 x BOD coelliﬂlent;7 x gatlons Water per day iih
coefTlcients of 3.34 and 1.5 reswoatively. 1,000

Z/ Anruadl cost 1s the sum of e fixed cost, 12 percent of investment;
LC variaoic cost, 18 percent of iavestment under $100,000, 10 percent of
investuenc Crom $100,000 tc $1,000,000 and 8 perceat over $1,000,000; plus
municlpal cherges.

Q/ Tonvestment is estimated fron ¢ quathn in 6/ above plus estimate
Iron the foliowing cquation /3250 x waste water coeff1c1ent) + ($200 x
EOL LOCPL¢CLCntz7 x gallons Of water per day with coefficients of 3.34 and
J.3 respect. vely. =, 000
Q/ Arrmuoa cost is estimaved the same as ia Z/ above exc.uding

M. LC _pil on ES.
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R 12, 78O L1260 x ik, 00T 80,080 ¢ T, 00 T BE000 1 371, 300
o o v s 12 3% 07 S i e e o e s () L LEITTS 0 e e cwn n e e 55 53 5t e e P 08 v e 0 R o
Kidgs gnd furyow
Mj<wnmsagﬁmm 2, nk3 512 o, 500 umumwm 3,184 16, 000 59,464 3h, 7T Tisy 2.
Anrual eoet2/ 410 ice 512 2, 563 637 3,200 13,893 2,945 1h,n =
Cost per 1,000 1bs. M.E.3/ 0.12 0.31 0.1k 0.12 0.31 0.1h4 G.12 0.21 Coim

Municipal ,
Tnvestmenth/ -— - - - .
Annual costb/ b1k 149 563 2,603 937 3,540 12,069  L,341 14, Lo
Cost per 1,000 1bs. z.m=M\ 0.1 0. 46 0.15 0.13 0.45 0.15 0.13 SIS nooe

Pretreat - Mynicipal .
InvestmentO 7,208 6,102 13,310 45,309 38,353 83,662 210,082 177,720  38(,t°
Ansel costl/ » 2,060 1,546 3,606 12,957 9,719 22,676 55,872 1,k /.
Coet per 1,000 lbs. M E.3/ 0.62 4,72 0.99 0.62 h.72 0.99 0.58 k.35 0

Private dwmmw'ms¢ .
Investument® 11, 769 9, 160 20,929 73,978 57,578 131,556 343,000 266,800  €CL
Ammual costd/ 2,824 2,198 5,022 16,275 12,667 28, 9k2 75,460 58 o

Cost per 1,000 1bs. M.E.3/ 0.85 6.71 1.38 0.78 6.15 1.27 0.78 6.15

u\ Investment based on $3,200 per acre, acreage requirement based on an application rate of 3,000 ¢ illons of
waste water per acre per day.

2/ Annval cost is 20 percent of investment.

3/ Bercd on an annual operation of 260 days with annual M.E. input of 3,640,000 1lbs., 22,880,000 1bs., a7
106, 08¢, 000 1bs.

w\ No ipvestment assuned but firms may be subject to additional assessrents for truak and latersl sewer Jimes.

m\ Cost is based on 25 cents per 1,000 gallons of waste waber and an extra strergrth charge of 3 cants per
pound BOD for concentrations exceeding 200 PPM.

6/ Investment estimated from the egquatior mﬂwwoo x waste water coefficient) + ($275 x BOD coefficier
mmwwmmmsmw.mwmmm;wmm;mmm with fluwid coefficients of 3.34 and 1.5 =nd colizge cheese coefficients of 8,35 and &

¢ VY
respectivily.

{/ Armmuel cost is the sum of the fixed cost, 12 percent of investment; the varishis cost, 12 percent of
investment under $100,000, 10 percent of invesiment from $100,000 to $1,000,000, and 8 percent over $1,000, 000,
plus minicipal charges.

6/ Investmeni estimated from 6/ above plus cstimabe fria following /{$250 x waste water coefficient) -+
(4200 x BOD coefficient)/ x galions7ol watler per day  ith fiuid coefficients of 3.34% and 0.3 and cottacc cheese
coefiicients of 8.35 and 1.7 Hmmwoowwwmm%@ )

@\ Annual cost estimated the same as 11 4\ less rwniciv <. harses. \
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the anave oa.y 1n e me.aoe ©F uissGuin, Of che acut whey. [In this
" < Y e

(]

s

situsiion, tiwe whey s discharged wita the rest of the plant processing
wagtes. The #0D lecading ig .. fuaSed substantially with only a small in-
crease in hydraulic volume.

Plant iunvegtment ranges !rom zero [or tha municipal alvernative to

$2,59% per 1,000 1bs. of M.E. capacity per cay for private rreatment. The

1,873 for pretreat-municipal

A5r

inves.ment for ridge and furrow zg 3309 and
for esch 1,000 1bs. orf M.E, capacitcy per day. From 50 to 73 percent of
the investment is for treatment facilities for the cottage cheese processing
wastes and whey.

Operating costs for plants by systems are: 24 cents per 1,000 1bs.
M.E. processed for ridge and Iurrow and municipal, $1.71 to $1.87 per
1,000 .ibs. M.E. processed for pretreat-municipal, and $1.99 to $2.39 per
1,000 1bsg. of M.E. processing capacity for private treatment. By systam,
rhe cost per 1,000 1bs. of M.E. processed into fluid products is: 12 cents
tor ridge and furrow, 13 cents for municipal, 58 to 62 cents for pretreat-
mdanic:pai, and 71 to 85 cents for private. For each 1,000 ibs. M.X.
processed into cottage cheese, the treatment cost is: $1,39 for ridge and

furrow, $1.37 for municipsal, 313.11 to $14.53 for pretreat-municipal, and

514.67 to 317.97 for private. 1/
P i

i/ A reportedly far less expensive method to dispose of whey is to dry and
mix the condensed whey with fuel 01l and burn the mixture in the plant's
boilers. No pollutant problems were reported with stack eases or ash disposai.
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&1 Situation

i

Latry Processily LTCweTlY wdasle DiS8PO

Several sources of deta on waste disposal practices of dairy processing
plants were analyzed to obtain additionsl information on the magnitude of
the problem of eliminating scream poliution. Data sources and arecas con-
sidered are (1) the 1967 Census of Manufactures, Water Use in Manufacturing
for the 0.%., (2) several sources on practices in Wisconsin a majcr dairy

State, and (3) survey informarion from Vermont.

United States

1o 1967, 518 dairy processing establiishments each reported the use of 20
million or more gallons of water a year, Fluid plants comprised by far the
largest single group, 303 or 58 percent. In order of importance, the next
iargest ;sroup was condensed and evaporated milk, 71 plants; butter, 61 plants;
cheese, 4% niants and ice cream, 40 plants. These plants reported an iatake
of 55.v biiiion gallons and a discharge of 53.1 billion gallons (table 14 ),
Lrischarge of water by these plante is principally into municipal sewers, 5.4
percent -~ v 31.0 billion gallons. But there is considerable difference

beitween the scveral industry groups. Fluid and ice cream plants discharged

76 and 72 percent of their waste volumes respectively into municipal systems.
Plants in the other three groups have a less impressive record, with only 44
percent of the waste water Irom butter plants, 49 percent from cheese, and

20 percent from condenseries being discharged into municipal systems. Becauss
of the precominately rural orientation of these plants, in terms of location,
municipal systems are not as readily available as for fluid and ice cream

plants.

Appronimately 38 percent of the waste water discharge of the industry is dis-

posea 1in sarface and cidal wacer with the small bglance 3.4 percent discharged

&1



abie L& 0 Wator lotase do. wiscadryge vy WNe UL.§8. dairy industry, 1967 /

Water (billion gallons)

LT st Ty group Establisaments Employment  Intawe % Discharge %
Butter 61 2,900 6.6 11.8 6.2 11.7
Cheese 43 4.400 3.8 6.8 3.5 5.6
Condensed and

Evaporated Milk 71 5,400 i3.5 24.2 13.1 24.7
Ice Cream 40 4,400 3.2 5.7 2.9 5.5
Cluld Milk 303 51,500 28.38 51.5 27.4 51.5
valry Industry 518 68,600 55.9 106.0 53.1 100.0

wnto the ground or transferred to other uses. Cheese, butter, and condensing
.adustries discharged 50 percent or more of their waste waters into surface
nodies while the fluid milk and ice cream iadustry establishments discharged

20 percent or less of their waste volume into surface waters.

Misconsin
A survey of the plants of the dairy processing industry in Wisconsin revealed
.ddltional information on waste disposal practices and location characteristics.
In 1972, 739 plants had an average monthly input volume of 1,92 billion pounds.
A total of 17! plants with an aggregate input flow of 0.75 billion pounds miik
were connected to municipal treatment systems. These plants account for 23
percent of the total number and 39 percent of the input volume, and average

+.4 million pounds of input per month, well above the statewide plant average

of 2.6 miliion pounds {(tgble 13).

Another 42 plants, 6 percent of the total, with a monthly flow of 0.12 billion
pounds, 6 percent of the total volume, urilized lagoon systems. These plants
average 2.8 miilion pounds of input & wonth, slightly greater than the

statewide plant average.
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Twoelve ianrs aad privelc Jeatment systums wnd a monthly input flow of 35
11lion vounds. These plants rocreserc awoul L.9 percent or the tutal plants
m i . ¥

and 2 percent of Che volume, ne piants averaged 2.9 million pounds of input

a month,

The remaining 514 plants, 70 percent of the total, had a total monthly input
of 1,02 biliion pounds of whole, skim, or buttermilk, cream, or condensed
products, equivalent to 53 percent of the state total. These plants reported
the use of a wide variety of waste disposal practices or none at all. The
practices reported were primarily land disposal methods and a few others of
quegtionable value. In general, it appears these plants are utilizing
unacceptable or questionable methods that will have to be changed before

obtaining permits.

'The reasons for the large number of plants utilizing questionable practices
are two: (1) location and (2) economics. Analysis of plant location indi~
vated that 54 percent, 399 plantg are located in communities with a population
(1970) ©f iess than 2,000. A total of 303 of these plants did not have
municipai, private, or lagoon waste treatment, and they had a total input

volume of .59 billion pounds a month.

In the comaunities with 2,000 to 5,000 population, there are 118 plants witn
81 not utilizing municipal, private, or lagoon sysctems. These plants had a

total input volume of 0.17 biilion pounds.

The 384 plants in the two population catagories generate 75 percent of the
wastes receiving what appears to be inadequate disposal. But these plants
are in general smaller than the state average. Counsequently they cannot be

expected to nave adequate reserves, earning capacity, or borrowing capacity
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to build treatment facilicies. Furthermore, it is unlikely the small com-
munities with the same type financial problems can provide joint treatment

facilities without outside aid.

The majority of these plants are cheese processors followed by a smaller
number of butter, condensing, and collection or transfer facilities. Since
there is a major structurai change in terms of size and numbers of plants

in the cheese, butter, and transfer industries underway, there is even less
incentive to improve the waste treatment practices of the small plants in

small communities.

Oregon: The state has been involved in the regulation and control of water
pollution for over 30 years. Regulations adopted early in 1968 emphasize pre-
vention and require removal of 85 percent of the BOD and suspended solids
before waste discharge. Other requirements pertain to pH,temperature, color,
and other characteristics. These standards are at least equal to those pro-

posed in schedule B by EPA.

The impact upon Oregon's dairy industry has been slight. Production trends
of the fluid and manufactured products are positive and appear no different
than those in contiguous states during the 1967-71 period. There has been

a gradual reduction in plant numbers for all products except natural cheese.
Cheese plants decreased from 19 to 6 through consolidation intc larger facili-
ties, and procuction increased 10 percent in the four year period. The

number of plants procucing cottaze cheese cecreased by two, from 19 to 17,

and produccion increased 50 percent in the four year period.

(4
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Vermont

The State of Vermont has moved rapidly tc improve envirornmental quality.

As of May 1, 1972, whey and waste from dairy plants can no longer be dumped
into waterways or on land such that the effluent will drain into the State's

rivers.

This firm regulation has effected a marked change by dairy plants, most of
which had followed the practice of dumping the liquid effluent into water-
ways. Cheese plants, especially, have been affected because of the volume

and high BOD loadings of their effluent.

The larger size fluid milk processors arve located in the larger population
centers and are utilizing the municipal treatment system. Only two cheese

plants have this alternative, and that is for waste wacer only.

A1l the other cheese plants are handling their effluent problem themselves.
The communities do not have adequate facilities to treat such large volumes.
These are small communities, several of which are confronted with inadequate

municipal systems for handling residential sewage.

Faced with the stringent State regulation on pellution control, Vermont
cheese makers, the State of Vermont, University of Vermont, local and
Federal governments, have cooperated in an effort to solve the problem. 1In
an unique joint-venture, these participants have contracted to build and
operate a central whey drying plant which would dry almost all the sweet and

acid whey produced in the State.

The central drying plant is a long-term solution for whey disposal. However,

until the plant can be built and successfully operated--and for water
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disposal--the plants must make other arvangements. Most of the cheese wmakers
have built large lagoomns; some are also spraying on land, some hauling for
land disposal, and some hauling to livestock feeders. They plan to continue
to use the lagoons for waste water disposal after the drying plant is opera-
tional. Cheese makers are paying 5¢-6¢ per hundredweight of whey to get it

hauled.

Impact Apalysis
Price Effects
The financial situation of the indusrry and the cost estimates for pollu-
tion control indicate many product manufacturers will require higher prices
to cover the increase in costs. In this section, the costs for the several
treatment alternatives are converted into unit costs for the primsry product

of each of the several industry groups.



Butter:

The increase in manufacturing costs for butter by treatment system is
0.26 cents per lb. for ridge and furrow, 0.27 cents per 1lb. for municipal,
1.26 cents to 1.37 cents per 1b. for pretreat-municipal, and 1.69 to 1.84
cents a 1b. for private. These increases are based on capacity operations.

Qutput of butter plants is subject to seasonaiity of milk supplies,
and consequently plants will not achieve capacity operation levels over
time. The effect is an increase in unit treatment costs as fixed costs are
spread over fewer units of output.

The maximum impact on butter prices is an increase of one to two cents
a pound. With butter retailing between 79 and 89 cents a pound, the addi-

tional cost for treatwent could increase retall prices between ones and 2.5

percent.

Cheese

Waste treatment costs for natural cheese with manufacturing operations
at capacity are: O0.11 cent a 1b. of cheese for ridge and furrow, 0.12
cent a 1b. for municipal, 0.54-0.58 cent a lb. for pretreat-municipal, and
0.66 to 0.79 cent a 1b. for private waste treatment. The costs are based
on ghipment of all sweet whey to condensing and drying plants, a practice
that is not conducted by all firms in the industry. Large quantities of
sweet whey are surplus to existing market needs and disposal will add cor=-
siderabiy to the above treatment costcs.

The maximum effccet ca ic at retail is an increasc oi oae cent a

ae
m
W

oound. t an average price of 31.20 a 1lb., the cent represents 7,5 =0~ -

rise in retai. prices.



Cheese manufacturers are zalso subject to seasonality of milk supplies.
This effect will tend to increase waste treatment costs.

Of more serious concern is tne problem of whey disposal. There is
little potential to expand the demand for condensed or dried whey at exist-
ing prices., 1If manufacturers have to subsidize part of the cost of pro-
duction of whey products or treat whey in the plant effluents, costs will
increase considerably and have a far greater impact on retail cneese prices.

Condensed and evaporated products

The price effect from increased costs for waste treatment in this
industry is expected to be minimal. On a per can basis (14.5 ounces of
product) the potential increases are: 0.03 cents for ridge and furrow,
0.02 cents for municipal, 0.11 to 0.12 cents for pretreat-municipal and
0.16 to 0.17 cents for private treatment. On a per case basis (48 cans),
the increases range from 1 to 7 cents. These products retail for 17-19
cents per 14.5 oz. can. Possible impact on rectail prices may be a fraction
of a cent a can, but processors, wholesalers and retailers may absorb the
increase.

Ice Cream

The price effect per gallon of ice cream from processing waste treat~
ment costs ranges from 0.25 cent a gallon for ridge and furrow and municipal
treatment to 1.4 cent & gallon for private treatment. Pretreat-municipal
would add 1.0¢ to the cost of a galion of ice cream. At retail, ice crers
sells for $:.50 to $3.00 per :aliion depending on guality. Trea:tment costs
passec tnrough the marketr could &Gd & maximum of one to two cents to the

retaii price.

(¢l
A%



Fluid milk

Treatment costs of fluid processing wastes are negligible, ranging
from 0.025 cents to 0.183 cents & quart. By treatment system, the costs
per quart are 0.025 cents for ridge and furrow, 0.027 cents for municipal,
0.125 to 0.134 cents for pretreat-municipal, and 0.168 to 0.183 cents for
private treatment.

At retail, milk is priced at 30-35 cents a quart and from $1.00 to
$1.25 a gallon. Potential price impact is a fraction of centr a quart and
a cent a gallon.

Fluid milk-cottage cheese (sit 1.)

The effects on milk prices are the same as those reported above. For
cottage cheesge, the impact 1s much greater. Costs per 1lb. of product
range from 0.20 cents for ridge and furrow to 4.22 cents for private.
Municipal costs are 0.29 cents & 1b. and pretreat-municipal are 2.75-3.0
centg a pound.

Cottage cheese retails for 33-37 cents g pound. The pessible increase
in prices could range between one and three cents a pound at retail for most
firms.

Fluid milk-cottage cheese (sic 2.)

Under this situation, che cheese whey is discharged with other wastes.
No additionai effects on cost are assumed ifor fluid milk with ail additional
costs allocated to cottage cheese processing. Costs per 1b. of product by
system are: 0O.88 cencs for ridge and rfurrow, 0.36 cents for aunicipa:,

8.3 to 9.2 cents for pretreat-municipal and 9.4 to 11.3 cencs for orivato
treatment. The effect on retaii praices under this situation is & @ .nadc

of a one ceni increwse anc & maxirus of 3

e8]

& 10 centya pouna increas

i

increases oo Gonls muZnidude would recduce consumption, output, and number of

firms manufacturing cottage casese.
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rinancial Effects
New investment for polilutzon coatrol would range from negligibie amounts up to
approximately $1 per pound of miik handled per day. Those plants already beiag
adequately serviced by municipal syscems may not have any additional investment.
Plants that will be required to build and operate their own treatment facilities
will have the high investment and operating cosc. Increased annual costs woulu

range from about 12¢ up to 91¢ per 1,000 pounds of milk handled.

Can dairy processing firms financially afford the costs of the peilution
control facilities withoui price relief? The income characteristics and cash
flow information presented in the tables Al, A2, and A3 provide some acswers

to the question.

For the small firms with assets of less than $250,000 and average tevenues of
$405,000 in 1967 that comprise haif the firms in the industry, the situation
appears critical for many. Nearly two-cthirds of these firms, particularly
firms involved In the processing of butter, cheese, and cottage cheese have
inadequate cash flows and resources to finance pretreat or private treatment
faciiities. Some of these firms would experience difficulty in covering
municipal treatment costs withou:r considering the added burden ¢i hook-up or

¢arn nor specialized fluid processors would

ts
8

asgessment fecs. Neltner tce ¢

Y

encounter as serious financiai problems, especially since many alveady are

connected to municipal systems.

The medium size cateLory ConsSisc.ny oi 1,325 firms or 45 perceat with totol
assets of $250,000 to $5,005,000 ana average revenues of SZ.7 miliion woul.
not be expectad Lo ERCSLI.L. .5 ScPi0VS o oaaancial probiem.  Two-.hiras Lo

75 percent Co..a &LIove Chaw Selocoell
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The remaincer of theoce @ .oms wWow.. enclunter linancial difficulries in
attempting to construct or operwie the pretreat or private treatment systems.

Some of these firms couid not afford substantially increased municipal fees.

The 59 firms in the large group comprise the large single plant and multi-
plant firms that accounted for two-thirds of the revenue to the induscry 1
1967. Nine of these firms veportad ceficits, but had positive cash {lows.

Although these firms have adequace returns, the multi-plant {irms wili

probably not make large investments in marginal plants.

The IRS data indicated that incomes reported by dairy firms in t»e mediun-
size category tended toward & normal distribution, with a rather flat curve

(Table16 ). Thisg tendency aprears o be strong enough to permii coo

assumption of a normai distribution of incomes for this group.

1

Distribution of income among the smail f£irms was somewhat skewed to the icfr,
with more firms reporting iacomes beiow the group mean than above the mean.

Examination of the data indicates that the mean income for these small tirms

would be at cpproximately the 52 percentile rather than at the median.

The large firms are muiti-plant firms, so are not comparable with the amall
or medium size firms, nor witn other data which are on a plant basis.
Neither are the data adeguace for estimating now nearly the income ciscri-

L) z

bution approached normal. The array is presented in Table 1€ for coxporison.

¥

although O est.mates &re maae in Chis section as to the increasec

vulnerability of large I{irms.



Table 16: Digtribution of Incomes of Dairy Firms as Computed From Data in
the Internal Revenue Service 1968 Source Book of Statistics of Income

Assuming a Normal Distribution Within Size Grouping 1/

Size of dairy firms by assets . Small Medium Large
Total number ,........oevevveeeeasccnnaseness 1,487 1,325 59
Number with net income .,..........v.vovsvevae . 847 1,054 50
Number with deficits ... vneer ivnunennon B Y/ 273 9
Average net income, SL00 ......... fe i eeeeas 54 348 b6, 687
Average deficit, S100 ........ ..o vusees o =47 -114 ~ Q4
Average net income less deficit, $100 .,..... 8 433 65, 740
Average net income, those with net, $100 ..., . 95 6588 78,080
Average deficit, those with defiecit, $100 ,,., { -108 =500 ~6,50%
Percent within 1 standard deviation (1 side). ° 34 34 34
Percent below zero (with deficit) ........... - 43 20 15
Percent of plants from mean to zero net N
income ....... ... e e e, 19% 30 35
Derived standard deviations from mean to zero .
net income ... ........ctinirinniianaaeecaas + 0.50% 0.85 1.04
Derived standard deviation (implicit $100) .. < 108 645 64,11
Derived percent below net income 0.5 standard
deviation below MEEN . ..ov'e'rverrrereneenen - 43% 31 31
Derived net income ievei st 0.5 standard :
deviation below mean, $100 ,............... - 0% 229 24,624
Derived percent below net income 0.5 standard =
deviar.on 4 0VEe MEEN ... .. .'eeuen. e eeen 7% 69 69
Derived net income level &t .5 scandard '
deviation above mesn, 3100 ,........c.00... =+ 108* 87. g "¢

1/ See appendix tables al, A2, A3.

* Ad usted Lo comTcTIule 10T 3
mesn ac &Z% of grouy racvoer than 50%.
=3 I

wew o eft. Set



With these exceptions, the assumption of normal distribution appears to be
reasonably valid for approximating che relative income position of dairy
firms. These data for previous years, and for 1969 which just became

available, substantiate these assumptions.

With a normally distributed population, about 34 percent of the population
would have incomes between the mean income and one standard deviation below
the mean. Thirty percent of the medium-size firms reported incomes between
the mean and zero. This was 0.85 percent of 34, so that one standard

deviation would be GE%?%&%&D = $645 (Table ié.

By applying these assumptions to the size groupings and their reported
incomes, the relative income positions of the firms were estimated. These
distributions were then compared with plant investment required for

pollution control facilities so as to estimate the vulnerability of plants.

Reported net income by small dairy firms averaged $5,400 (Table 16). The
average deficit was -$4,700 for the group and -$10,800 for those 540 with

no net income. Those with net income averaged §9,500.

Medium-size firms averaged $54,800, with an average deficit of -$11,400.
Those with deficits averaged -$59,000, and those with a net income averaged
$68,800.

The situation confronting dairy manufacturing plants is very similiar,
especially Zcr cheesc¢ nlants and butter plants. Manufacturing is
characterized by a large number of small and medium size plants, witl onl;”

a few large plants.

14



The great majority of these manufuecturing plants are located ia rural arezs
and small towns in or adjacent to heavy milk production areas. Relatively
few have access to municipal treatment plants which would be adequate for
economically handling the plant effiuent. TFor most of these plants, effluent
treatment is a plant problem. Costs for providing treatment acilities are

very similar for these Hiancs.

[

Considering these similarities, for this discussion the plantse were groupe

into two groups: (1) manufacturing plants and (2) fluid plants.

Small manufaccuring plants:

These are the plants which nave been experiencing the highest rate of
attrition. They are having difficulty remaining competitively vius.c.
Most of the plants have been depreciating thelr capital investment and
accepting a low return on capital and labor. They have not been making

new capital expenditures sufficient to maintain themselves in the industry

(Table Al13).

Financially, pnysically, and competitively, the small manufacturing plants
are in a most disadvantageous position. Many do not have equity capital
for further investments; they do not have adequate incomes tc mzke invest-

ments from current revenve; and current revenues certainly do not justify

'—:l
[o}
[}
o]
[G]
Hy

or investment purposes.

&

« - < -

Less than one _a Lour smcll Zanufacturing plants have acces. to .. itebia

aan 10 percent are on municida. - . 2ub

[

treatmenc faci.ities, and fuwer

the ouners would pe rfaced with the necessity Lo

~d
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A small pilant earning less thean $10,000 per year could not be expected to
successfully install effluent creatment facilities. Such a plant would be

able to make only limited, low-cost adjustments. Three out of four small

plants fall in this category.

Allowing for those plants with municipal systems available and those that
could use other methods satisfactorily, approximately 65 percent of the
small plants would be seriously vulnerable if pollution control requirements
were imposed upon them (Table 17). Extending the trend of the past few
yvears would indicate nearly 30 percent would ciose even 1if they were not

confronted with such an investment.

Medium size manufacturing plants:

Following the same procedure indicates a more favorable situation for wmedium
size plants. Besides being in better fimancial condition, about one-half
these plants are using some sort of effluent treatment, with about one-fifth

on munlcipal systems.

Medium size plants cannot expect to meet effluent standards without treatment.
Most of those with municipal systems available are already using them. The

remaining piants have very limited alternatives.

1f pollution control were required, an estimaced 30 percent of thesz plancs
would be in a vulneravie position. These would be those with net incomas
below $23,000, oi which swo—-tahires (20 percent of tocal groud) renorted

deficits.

=~
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Large manufacturing piants:

The IRS income data for large firms are not applicable in this instance.
There are a few single-plant large firms, but multi-plant firms predominate
in this group. Also, large plants tend to be part of multi-plant firms.

However, 85 percent of the large firms reported net incomes.

Large plants should not experience undue difficulty meeting pollution control
requirements as discussed in this report. Their earnings, financial
situation, being a part of a multi-plant firm, location in regards to
municipal treatment facilities, economies to scale, and physical facilities
all give large plants a greater ability than small plants to meet pollution

control standards.

Multi-plant firms also have the potential to use plant specialization yet
offer a full line of products. ©Large firms can close one plant and transfer
those operations to another plant. The large firm has a great deal more

flexibility to meet changing conditions than does the small one-plant firm.

For these reasons, explicit estimates are not made for large plants. Such

an estimate would be purely guesswork and probably misleading.

Ingustry adjustment:

Plants and companies in the condensed and dry products industry (SIC 2327
tend to be larger than the industry (SiC 202) average. Increased specializa-
tion of plants has increased the demand for intermediate dairy products to he

used as ingredients by other dairy plants, i.e. condensed for ice cream,



powder for ice cream, cottage cheese, and fortification. More whey Is also
being condensed and dried thereby increasing the demand for condensing
services, Both these factors are expected to continue and to moderate the
impact of polilution control upon condenseries and driers as compared with

the other dairy manufacturers.

The cheese industry has a iarge number of small-volume plants located in

small towns and rural areas. Relating the increased investment anu operacing

{

costs to thils industry shows that a considerable adjustment could be

expected.

Increased annual costs would not be the major reason for cheese plants clo.aug
down. These costs could be passed on. The major factor is the nigr fnveat vol

required.

Small cheese plants are aliready in financial trouble. Their rural locatio:
means they will have to provide treatment facilities--either for taemselves or
to bear a major portion of new municipal systems for small towns. »Most smal'’
plants cannot Zinance an investment of thils magnitude. Large plants should be

able to finance and maxe the investment. Medium-size plants are the dividing

<ine.

Small cheese plants, 598 out of 846 total, produced about 15 pernent .. the
cheese in 1970. The IXS data reveals that about 45 percent of these plan.as
realized no net incoma. Most of chese would be going out of business whether

Or not they were reguirad Co 1nvest so as to control pollutionm.

78



s

Cheese plants averagew only 40 percent of the average per plant £or tne Celly
industry in dollar value addea by manufacture in 1967 (Table A5). The average
value of shipments per cheese plant was about 80 percent that of the average

for the dairy industry. Average wollar deprecilabie assets was 35 percent of

the industry average.

0

Applying these measures tc cne 1968 IRS date would indicate an average assel

value of approximately $25,000-530,000 fcr these small cneese nlants ond &inaas
recelpts about S$3Z0,000. The average small cheese plant with net returns w.oals

have earned considerabliy lewus tinan the $10,000 dairy industry average Tol i

plants.

For these plants, the nece3sary ..vVesodeni Lor poslurion oontiu. . oaid be
almost equal to thelr preseac tocel assets. Only a small part of thaese wo- o
“*

plants could justirfy unis type investment. In this group, tne planc succe - -

fully making che invesimenc wouid De L[he excepcion.

e salvage value ol wosc dairy »lants 18 extremelv 1ow. IJhais 1a aLpociais
true manuiacturing piants. There is a surplus of used equipment

&0d LC 1s very specisil.ad.

[



Fluid milk products:

Fluid milk plants tend to be located in larger population centers. Most of the
effluent is discharged into municipal systems. Therefore, these plants do not
face as much of a disposal probiem as do many milk manufacturing plants. Even
in those instances where new or expanded treatment facilities are required, che
cost is lower, for bota piant and community, than if the plant had to provide

its own treatment facilities.

Average dollar value of shipments per fluid milk establishment (Table A4} were

about 10 percent greater than the overall average for the dairy industry.

Small fluid firms:

Small fluid processors have been experiencing strong competitive pressures which
have resulted in a high attrition rate. These pressures are expected te continue

during the next 5 years, and add to the impact of pollution controi requirements.

Approximately 62 percent would have earned less than the mean income and mcst of
these could not be expected to survive the necessity to make additional invest-
ment. However, increased municipal sewage charges that could be treated as
operating costs and mostly passed oa through higher product prices woul
put a littlie more stress upon small piants. About 60 percent of the smail J.uid

plants could bve expected o oce very vulnerable to closing during che next 5 years.
Most of them would be vuinerasle zven without deing rfaced with polliution control
requirements. Polilution conzroli resquirements wouild probably be s significant

Y

reason for increasing sach vilneraoili:y for 20 percent of this zrouw? (Tablie 17).

CA’
(4]



Medium size fiuid:

A normal distribution would wudicate about 31 percent of these plants would have

earned less than 522,500 and 89 percent would have been below $87,000.

Large fluid firms:

Most large fluld plants are operated by regional and national firms. Food

retailers and producer's cooperatives also operate some large fluid plants.

The comparison between data sources is not so evident, nor as valid, for large
plants as is the case for small and medium size plants. However, applying the
percentage figures for large firms to large plants (for they do operate

primarily large plants), oniy 15 percent failed to earm net incomes (Table 18),

Large plants will close during the next 5 years, but these will tend to be
selective closings, and there will be some replacements. The data are not
adequate to make meaningful estimates for these plant closings due to pollution

control.
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rroduceion £ffects

The Jcocis:on to invest or to zhut=down is a separate decision to be
made by ecach plant. There ere ooth profitebie anc unprofitable plants in

v3try. However, despite the many variations,

o

ali s8ize categories of each irn
the problems--financial and physicali-- Land to ve of like magnitude for
curtain groups of plants.
Pasically plants that will face the greatest problems are:
Sme.ll plants,
Cottage cheese plants,
Cheese plants,
ulter plants,
Plants without access 1o municipal systems,
Piants in communities with small population base,
Northern plants (frozen ground for land disposal).

™

is corieinly implies that small cheese plants located in small
Sortheryn comrunities without access to municipal sewsge systems will be
facing the nost ¢ifficult problems. In fact, very few of these plants can
be oxpected to survive pollution control requirements if left to thair own
resources.

Some larger oclants will be shut down. Primerily, the reasons will be
w0 consolidate operations, to clcse obsolete plants, 10 change location,
or for some reason that would cause pollution control costs to be unusually
great. Shut-downs because of pollution control will tend to be a selective
rrocess Tor larger plants. The opposite 1s true for small plants as only a

solect vew can be oxpected to remain competitively viable,
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Plant Ciueings would swuse voasigeracle probiems because of a shortage of
facilicics for nandling milk during cthe spring flush production of May and

June. These shortages would be in the manufacturing industry, cheese, butter
and powder. Extra capacity would need to be provided at new or existing plants.
Local communities would still e hard pressed for short periods. Fluid plants,
except for isolated instances, wouid not be expected to have a capacity problem

because of closings due to poliution control requirements.

Production of dairy products will be affected by water pollution control
requirements in the dalry processing industry. 1In general the major effects
will be higher processing costs, slightly higher prices, reduced number of

nlants, larger and more specialized plants, and some relocation of processing

plants.

Pollution cortrol requirements will have the greatest impact upon small
manufacturing plants and will cause them to be more vulnerable. These
saguirerents could be expected to significantly increase the vulnerability

of about third of the small manufacturing plants and about one-seventh of
the medium size plants. This would seriously threaten about 14 percent of the
total volume of manufactured dairy products (Table lg). The expected impact
upon fluid industry would be about one-half as great as that upon the

manufacturing industries.
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cmpluymear bifects

Adtnoun the daasy 1LaudTly - WiGergding mejor structural changes in
terms ol coductione lu plant ~uwubers gad empioyment, the adoption of more
stringent polluticn comtrel regulations is expected to accelerate the
rate of exits from tne nauslry. %o types of communities are expected
40 be most impacted: (1) rural comminities primarily in the western half
of the laxes Reglon where calvy jroudet manufacturing activisy is
concentrated and (2) urban communities throughout the country wnere
fluld and ice cream processing facllities are located. In the first
case, & high proportion of the product manufacturing plants; butter,
cheese and condensing; are located in 1iightly populated communities,
less toan 2,000 in whe majority of cases. These communities probably
wiii nut te Tinancially sble to construct and operate treatment facili- =
to service local industry without major assistance in the form of grant:s
or aids from outside sources.

Thire are L,463 plants in the butter, cheese, and condensing
industr.es in the U.S. employing 38,068 persons during 1971. While
piant nuwnoers ere decreasing at the rate of 3 te 5 percent a yeoar,

empioyment has decroased at a lower rate of 2 percent a year. Decreases

@

In employrent ir the butter and condensing industries ig being partially
off'set by 1icreascs wn cheese manuiacturing.

it is anticipated that the current practice of consolidating small
plants, employing generaily iess tnan 20 perscns, into fewer large scale,
more efficient plants, with sctisTactory in-plant pollution control

cquipment or with joint treaument Tacilities wilil continue., These
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Pladn e wWo Lo loci Lo uie dor ey rural centers not far removed from
e sourrce Of milk cugpiles.  The explioyment probiem is one of disloca-
tion a& well as loss of ewpiloymenc opportunities.

Some wminor secondary effects are likely, voth Tavorable and untfavor-
able. The small commaunitics losing plants wiil experience reduced economic
activity ana a lower property tax base. But the communities gaining the

new plants will benefit from the losers., Regilonally, the losses may bte
largely offsel by the benefiis. However, the full economic impact will
depend on how pollution control regulations afTect all economic activity
in & particular region.

T number of communities impacted will number less than a thousand
snd mosi wiil be located in the Lakes Region. Since flirms in she threc
industries are already in the process of restructuring, the cumber of
communivies impacted primarily by adoption of the pollution control
slaldar.s may number only several hundred.

e fluild and ice cream processing industries precents a difizrent
situation in severa. respects. The two account for 70 percont of the
plants, 3,31C, and 80 percent of the employment, 153,953, in the dairy
industry. While plant numbers are decreasing at about 6 percent a year,
empioyment 1ls decreasing at an increasing rate. Over §,100 jobs, almost
7 perceat, were lost between 1970 and 1971.

Tnese plants are located primarily in population centers and will
act experience the impact Trom po_iution control regulations as is

expected irn the rest of the industry. Most of the plants are connected



Lo MUdoicl ot syetems babt ngy asve o make in-piant modifications or

construct provseatment facilivices to reduce waste loads. Some plants

monufactur  ne. cottage cheese moy be Jorced to cease this activity.

It 1s wapected that some pleats will be forced to cease operations

or relocate as a result of poliution controls.
likely involve more than a move of a few miles
operations. These operations will probasbly be
units outside metropoiitan areas.

Community impact from ad justments by fluid
‘be negligible since these c¢perations represent
economic aétivity of the community. Employees

should ve abie to obtain new employment in the

Relocation will not
except for cottage cheese

congolidated into large

and ice cream plants will
a very small part of the
that may lose their jobs

large and diverse job markeis

of urban areas. Employment cutside the dairy industry is the best presnect

since there is no indication of a reversal in the employment trend in the

fiuld ané ice cream industries.
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WiLeo 8iN @8ho foMenI wure Ues 26 £0 1lswscrate employwent effects.
pasicaily, Wiscomsin 1 a ufus sdwie. Muca of tne State's
income iw realizes Crom agricu.ture and zelated industries. Any
decreaze in job opportunities in these Industries would be felt
throughout the State's voorcmy.

According to the Buresu oif the Census' County Business Patterns,
1970, there were 15,673 cmp.ovees working in dairy products plants
in Wisvcousin. More ~han one-hali of these, 7,901 were employed in
cheese plaants. Fluid milk plants employed 4,i33; condensed and dry
milk plants 2,106; butter plants 1,012; and ice cream piants employed
5i9.

According to data provided by the Wisconsin State Department of
Agricuiture, more than one-half the cheese plants employed 7 or fewer
work2:5. The majority of Wisconsin cheese plants are located in or
near small towns. They have & marked impact upon the labor market in
these suall communities. In facct, 121 of the cheese plants are in
cotpmnities with fewer tnan 500 population, and 214 are in communities
under 1,000 population. Tnere are 150 in towns with popularions of
1,000~5,000, so that over 80 percent of the State's cheese plants are in
communities below 5,000 population.

Fluid milk piacts in Wisconsin tead to pe in the larger towns and
cities. This 1is eapecialiiy true of the larger plants. Fifty-nine
fluid planvs (of 121, cre in coanties with more than 20,000 employed

workers. These 59 platts caployes over 3,200 people, or 78 percent of

the emplioyees of fluid plants in tae State. These larger plants packaged

moagt of the fluid miik.



ice cream planis aisc ws< iocated In the larger population centers.
Only 7 of the 70 were in communities with fewer than 1,000 population,
and 10 more in towas up to 5,000, About 60 percent, 42 of 70 plants,
were in cities with more tnan -J,000 zopuiation. These were the larger
plants anc produced most of the Stat:'s ice cream.

Cottage cheese is produced in Wisconsin primarily by fluid milk
processors. The plants are located in the larger popuilation centers,
with 80 percent of them in cities over 10,00C. Only small amounts are
produced by those plants in smaller communities.

“isconsin dairy product plants empioyed 15,673 workers, which wos
1.2 pezrcent of total employees 1/ in tne State. bdore than 1 percent
toral employees were employed by dalry product plants in 34 counties.
In 10 of these counties dairy plants employed more than 5 percent, and
in ong of these they employed more than 10 percent of all employees in
the councy.

The ratio of dairy plant employees Lo total employess rands higher
in tne iesspopulous Wisconsin counties. Due to nondisclosursz requirements,
the breakdowns shown in the county business patterns are limited for
those counties wivn few firms. Therefore, the impact of dairy plants
in the local labor market is grecacer than these data reveal.

Receiving stations 4nu rransier stacions are located in the milk
procduction area rather than i the consuming center. In either case,

the station itselr uses buv Littie labor. To a great extent, these

1/ Aw. definea by (ensus Bureau ia County 3usiness Fatterns, 1970.

fe¥)
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stations ave combined witi, Or i ieast operated in connection with,
manufacturing plants. In rhis manner, che milk can he assembled and
routinely forwarded to fiuid plants when needed or simply used for
manufacturing when not needed for fluic. Often~times, the wilk is
received and transferred for manufacturing in iarge plants so0 as to
realize economies of scale. Centrai manufacturing also evens out the
milk flow, reducing variation in receipts, manufacturing, and also

in the effluent.

The Vermont dairy industry differs from that of Wiscongin in
several ways. Nearly 90 percent of iarm income in the State comes
from dairying. Basically, Vermont is geared toward supplying fluid
milk to the Boston metropolitan area, manufacturing that which iz
excess to fluid needs. Due to the distance from Boston, Vermont
absorba much of the variation in supply and demand so about 30 percent
of the milk is used in manufacturing. Cheese is the primary product
made from this miik.

The 40 dairy plants employ 1,905 people, 15.3 percent oi total
employment in the State. Thirty of these plants in Vermont are fluid
milk plants, while only 7 are classed as cheese planis. These fluid
plants employ more than 82 perceat of total dairy plant employees in
the State. As in Wisconsin, these fluid plants, and especiaily the
larger ones, are located in the larger population centers.

Vermont's cheese plants are small to medium size. They are

located in small towns and have an important rxoie in the community.
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The cheese plant is the oniy manufacturing industry in some instances.
in such cases, percentage compariscons fail to portray the full impact
which would result from a change in employment and associated economic

opportunicies.

Community .mpact--Overview

Wiscongin and Vermont were selected to illustrate the probable
impact that pollution control requirements would have upon the dairy
industry and the community. It is recognized that each production-
processing area has a aifferent set of circumstances, but the similari-
ties are significant and provide useful guidelines for evaluating change.

Both States are basically rural. Milk production is concentratad
in rural areas. Vermont has nc manufacturing grade milk production.
The emphasis 1s upon servicing the metropolitan Boston fluid milk market.
Due ©o locution, Vermont plants handle much of the fluctuation in this
surpiag by manufacturing it into cheese. These manufacturing plants
are located in small communities within the milk producing areas.

Wisconsin services a large proportion of the Chicagoe fiuid milk
market. Other fluid markets, some quite distant, use Wisconsin as the
ultimate source of reserve supply. About 16 percent of the State's milk
production is shipped cut of State for processing. However, the
Wisconsin dairy iadustry is primarily manufacturing oriented, and it

is by far the leading Stste in manufactured dairy products.
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The Northeasivern Statel darsy industry would realize an impact
similar to that in Vermont. This area 1s primarily a fluid milk market,
with the surplus being man.idcgured in rural areas. The fiuid plants,
and associated 1ce cream and cottage cneese plants, are located in or
near iarger metropolitan aveas. These urban plants and communities
will be least affected by poliution control on the dairy plants. For
them, it is more a community effluent treatment problem. The Northeast
wilk manufacturing industry 1s very much a sub-industry of the fluid
industry. Therefore, the impact upon these piants will aiso be tempered.

The neavy milk producing North Centrai States are simiiar to
Wisconsia., This area produces a large portion of the nation's manufictured
miik procucts. These manufacturing plants are mostly located in smalier
towns and communities. Effluent treatment for them will be more of a
plan. srobiem insofar as the milk plant will be producing more effluent
than that produced by the remainder of the community. Even if the wmilk
plant uses the municipal sewage treatment plant, it will be bearing a
large share of the sewage treatment responsibility--a much different
sltuation tvhan when wash water, whey, and similar effluent were discharged
into waterways ov onto the land.

Zven where the manufacturing in these areas is in connection with
the fluid market, the overail ratio of fluid to manufacturing is much
lower than in the Zasi. “hereiore, the Midwest manufacturing industry
will necessarily vear more of the pollution control costs than in those
markets where filuld wilx dominates the marke:. Unless thils changing

cosi resecionship L. ooliguiced, shifting production patterns could be
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fostercd through pricing ani reguiatory procedures whereby the fluid
sector unculy and unevenly subsidized some part of the manufacturing
industyy. If such were o occur, without offsetting cousiderations,
the Midwest manufacturing industry would be disadvantaged in comparison
with the fiuld markets of the Northeast, Southeast, South, Southwest,
and Far West.

Pollution conirecl costs wiil be lower for those plants that can
pay a prorata share and utilize municipal systems than those which must
provide their own treatment faciiities. This economy will increase the
rate at which smaller pilants have been cliosing. The greatest impact
resulting from pollution control measures will fall upon plants in
small communities and upon those smailer communicies.

Bulk handling of raw milk has resulted in many receiving stations
being closed down. Although much of the adjustment to buik handling
hag ..ir=ady been made, more will be closed as the additional prassure
and comt of pollution control is felt. Over one~half the receiving
and transfer stations in Wisconsin are in communities of less than
2,000, with 60 percent of these in small communities smaller than
1,040,

Unless the receiving station can use the municipal system, effluent
trestment would be too costiy. Once loaded, the transport could move
the milk directly to tae processing plant rather than using & receiving
station., The exception would be those receiving and transfer stations

opurating ag part of a manufacturing plant compiex.

&£
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Probably about cne-third of the recelving and transfer stations
would be subject to closing rather than implementing measures to
adequately control pollution.

Forty percent of Wisconsin licensed {luid plants are in communi-
ties with fewer than 2,000 population. However, these tend to be
smaller plants and process not much more than 10 percent of the packaged
milk. At least one-half these plants could be expected to discontinue
packaging fluid milk as pollution control would be too costly for these

already competitively disadvantaged plants.
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Incernacional

Incernational trade is not & particularly important factor to the
economic activity of the U. S. Dairy Industry. Exports over the past 13
years have averaged 1.5 percent of total milk production and ranged between
a low of 0.3 percent iu 1967 to & high of 5.4 percent in 1964. Imports
have been more stable in volume averaging 1.1 perceat of U. 5. production.
One distinct difference is the growth ir imports and contraction in exports.

A substantial proportion of the dairy products export trade is made
under government sponsored programs, in particular P.L. 480. Stocks of
daeiry products acquired by the CCC (Commodity Credit Corporation) in their
activities to support dairy prices are distributed under P.L. 480 as dona-
tionsg, and for goft or hard currencies, to foreign countries for welfare
rfeeding programs. The volume depends on the level of activity of the CCC,
inventory of stocks in excess of domestic program needs, and available
.andg. In recent years, supplies of dairy products have come more closely
in balance with demand and stocks available for distribution have shrunk.
Currently, supplies have been reduced to a level that has almost ended
distribution under P.L. 480.

Under P.L. 480, the major products exported have been dried milk,
canned milk, butter and gsome cheese. These products were exported pri-
mariiy co Asiatic and Scuth American countries. During the early period
of the program, 1954-60, over 60 percent of total exports were under
P.L. 486. 1Ia more recent years, commercial exports have comprised a maj-
ority of shipments.,

Tihe commercial export shipments have consisted of dried milk, canned
miik, butter, small awounts of cneese, &nd infant and dietetic foods and

mixes. Snipnents tend to fluctuate wicdely on a year to year basis. The
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15 encouncering .ncrveasingly severe competition in commercial foreign
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grrets from western Jurcpean countries, Australis and New Zealand. The
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U. S. is not likely to increase sales abroad in the near future.

Dairy product imports by the U. S. have consisted of a variety of
cheeses and casein. Cheese and casein are imported from western Europe,
Australia and New Zealand. During the past two fiscal years, cheese and
casein imports have accounted for 92 and §5 percent of the dollar value of
dairy product imports. Cheese imports substitute for cheese produced in
the U. S., but the U. §. relies on imports for its entire supply of casein.
World supplies of casein have been short of market requirements.

Two programs are used to regulate the quantity of dairy products
imported into the U. S. Tariffs are applied to all dairy products but have
been imposed under section 22 of the Agricultural Adjustment Act of 1933
as amended in 1953. Quotas have been established for all dairy products
cxcept some specisl cheeses, casein, and lactose. The quotas have been

[

effective in almost every year in restricting imports of products cthat
would substiture for products produced domestically.

Table 18 is a comparison of the imports and exports of dairy produccs
on a milk equivalent basis. During the early sixties exports exceeded
imports, but this situation has changed with increased imports and dimin-
ishing P.L. 480 export shipments. Imports are expected to exceed exports
during the years in the near future., 1/ Beginning with 1966, {imports

have exceeded exports on an avevage of slightly more than one billion pounds

M.E. & year.

1/ During 1971 large commercial sales of butter were made to the United
Kingdom pecause of a4 lack ¢f supplies by traditional exportiag countries
to the U. K.
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Table 18: Dairy producc imports and exports, U. S., 1960-1971 1/

Year Imports Exports
miliion 1bs. ¥ of production million 1bs. 7% of production

1960 604 0.5 776 0.6
1961 760 6.6 655 0.5
1962 795 0.6 1,287 1.0
1863 915 0.7 5,036 4.0
1964 830 0.7 6,872 5.4
1965 923 0.7 1,836 1.5
1966 2,791 2.3 778 0.6
1967 2,908 2.4 363 0.3
1968 1,780 1.5 1,185 1.0
1969 1,600 1.4 921 0.8
1970 1,874 1.6 438 0.4
1371 1,342 1.1 2,480 2.1

1/ Milk equivalent, fat solids basis

Table 19 compares the dollar value of imports and exports of dairy
products on a fiscal year basis from 1960 through 1972, 1In every year but
two, 1967 and 1970, the value of exports has exceeded imports. On the
average the difference has been $54.4 million in favor of exports. However,
some of the exports under P.L. 480 have been donations or for soft curren-
cies. Currently, P.L. 480 shipments are for hard currencies.

In terms of balance of payments, the U. S. has maintained a very small
favorable balance of payments. However, with the value of imports increas-
ing and expectations of a decreasing dollar vaiue Ior exports, the balance
Of payments .. expected to become unrfavorabie by several miilion dollars a

year.
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table 19: Value of dairy product imports and exports, U. S., 1960-1972 1/

Vear Imports Exports Difference
(milliong of doilars)

1960 45.2 114.4 + 65.2
1961 52.7 117.3 + 64.¢
1962 54.1 114.9 + 60.8
1963 54.8 143.1 + 83.3
1964 57.2 191.5 + 134.3
1965 67.6 204.6 + 137.0C
1966 94.1 160.8 + 66.7
1967 133.2 110.6 - 22.6
1968 85.8 103.6 + 17.8
1969 101.1 138.7 + 37.6
1970 112.1 109.1 - 3.0
1971 125.6 131.2 + 5.6
1972 140.2 195.1 + 54.9

1/ Fiscal year

The impact of implementation of environmental control programs on the
dairy, production and processing industries is expected to aggravate the
balance of payments situation. However, during the adjustment period, the
U. S. can m&intain or even change import quotas to minimize the payments
problem. This would further reduce dairy product supply availability from

alli sources and increase product prices to consumers.
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nitects Upon the Infustry’s Surparicrs and Consumers
Suppilers

Oniy mincr effects are expected upon milk producers. As plants are
closed producers may have to Tiud new buyers for their milk in some
iastances.

Ancther possible effect is the relocation of processing facilitaes
Trom one milk market order area to a different area. This could result
in & change in the utilization rativ of fluld to manufactured and alter
the blend price received by producers. This is not expected to become
a serious problem.

Arn adaitional potential problem is the supply of equipment for
in=plant modifications and waste pretreatment facilities to either
reduce or treat hydrological and BOD loadings. Recognizing that a
number of industries will be in the market for this type of equipment
ab the same time, suppliers may not be able to furnish the equipment
without considerable delsy.

Businesses servicing the dairy industry can expect dairy plants to
decrease in number but increase in size. Small manufacturing plants loca-

red in rural areas will be most gffected, as will those businesses which
are dependent upon this segment.
gonsumers

Table 20 presents three possible price effect levels upon consumers
expenditures. These are: low, cxpected, and high. The low is based on
extensive use of plant-community joint treatment, the expected level is
8 mix of joint treatmen: anc plant pretreat while the high is based on a
wix of o.nc, pretrest, &nd privece treacment. The figures have been

adjusced oo reflec: the nign proportion of dairy product wastes alresady
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velgy, treated by munioipal oyLsterne.. Tae expenditure effects are based
or, 1971 por caplta consuapinon data. NO adjustments have been made for
possible murgin increases by wholesalers or retallers.

The expected impact is 20 cents per capita or $4l.4 million a year.
The major item is ccttage cheese Tollowed vy fluid products and natural
cheese.  The increases on & per unit of product basis are not large,
and consumcrs are not expected to react by reducing consumpticn of

these products.

Table 20: Potential impact of water pollution control standards
upon annual consumer expenditures}/

o : Per capita 1 Effect .
rroduct . consumption®/ | IOV . expecteqd : High
T ST ) R———

fe e

LULTOT 5.1 1bs. 1.1 2.4 4.2
Cheeue i2.1 1bs. 1.2 2.5 ok
Conda 8‘5 v ADe 11.8 le. 03 a8 1'51
ince cream & frozen products 6.3 gals. 1.1 1.7 2.6
Tluid products 30.1 gals. 2.3 3.9 6.1
Cottege cheese 5.2 lbs. 3.2 8.7 6.1
Total per caplta 9.2 20.0 34.9
Totel per Tamily of four 36.8 80.0 139.6
Total U.S. (million dolliars) 19.0 L1k 72.2

é/ Considers only the extra ccst of pollution control assoclated with
manviacture of these products. Does not consider increased
ingredient cost or markeving margins.

2/ 1971 consumption.
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Crioical Assumprions
Several essunplions were ubed 1o Order ©0 estimate the impgcc which might be
expected as & result of iwmposivy poilucion control requirements upon the

dairy processing industry. Some of tne more critical include:
1. The data as presenced .. the .947 znd previous editions of
Cengus of Manufactures s veprlsentative of the sub~industries
{SIC 2021, 2022, 2023, 2024, 2026) and that past trends will
continue.

2, The data as presented by Incernali Revenue Service in the 19656
Corporation Source Book of Statistics of Income are repre-
sentative of firmas In the dairy industry; that these can be
projected through the next 5 years; that the incomes within each
size grouping approximated the normal distribution (in fact,
it is somewhacr skewed to left in small and medium size groupings).

3. Cost estimates for treatment facilities were suppiied by EPA.
Thege estimates, made upon limited date, were applied to
different size plants and to the wide range of conditions as
found in the industry. Economies to scale were treated as minor.

L, 1t was assumed that facilities would be available and that
efflucat treetment methods and facilities would perform satis-
Factorily., Allowances for failures were not made, although
some new facilities are reporting operational troubles.
Allowances were not made for geographical differences in cost
estimates.

5. T-=plant modifications were not considered. Neither was the
cont of whey <isposal from cheese plants, except as noted in
the digcussion. Product mix was not considered as influence-
ing treatment costs except as noted. Subsidization (firm,
product, government) was not considered.

6. Jincreased cost from poliution control was considered only as it
appiiesa to thne dairy processing industry. Cost changes in other
gctivitieg were not considered. Such changes would affect the
net result as these changes are cumulative.

Limications due to assumptions: Detailed data are not available to array
plants by gize and income in the product groups. The assumptions were made
and the available data used for comparisons, but it is recognized that such

data do not adequately reflect industry conditions, especially the variety

of circumstances and the changing competitive situacions.

ree, -

‘he compariscas have not been veviewad by the dairy industry nor technical

eogineers.  T.us should be done.



Poilurion controi wiil ¢os=. ow the cost will be distributed and
what will be rhe differcarisl impacts are the main considerations.

If one incorporates economies of scale in controlling pollution the
larger plants naturaliy wiil fare better than under the ggsumption of
Linear costs. However, in geveral, neither assumption would permit small
daivy planrs to survive.

Were all increased costs to be passed on Lo consumers in the form of
tigher product prices, small plants still could not invest the sums required
to provide their own treatment facilities. These small plants could con-
tinue to operate, but at an increasing disadvantage, if pollution control
~ould be effected soleiy through increased operating costs. They would con-
tinue the process of "living off depreciation", but at an accelersted rate.

Piants using municipal treatment systems will probably realize an
advantage over those who must provide their own treatment facilities. This
would be true for investment and for operating costs. Even though the
community n.st expand or even build new facilities, this wouid be the least
cost method ¢of handliing efijuen: from most dairy plants.

Processing plants iccated in communitieg where the plant generates a
targe proportion of the cotui effluent will be somewhat handicapped. 1If
wuch piants are charged proporuvicnately to their contribution to total
cilivent, they will have higher costs,investment and operating, than similar
plants using larger municipal sysiems.

ingustyry reports signiiicant oconomies to scale in treating waste
discnarges. Dailry plants, discharging a waste that is compatible with

-

nunicipal systems, can bdenefit themselves and the community by using the
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~enicipa’ systea. The broader base will then permit lower investment and
cocrating anit costs for treatment ¢f residential and plant etffluent.
(Perhaps tais fact could be used by plants in public relations. Many com-
munitcies are "blaming' dairy plants for increasing their sewage treatment
cOSEB.)

Compiiance dates must be set in order to secure compliance. rHowever,
mere drasiic adjustments should be expected when the conversion peried is
retarively short.

Cheese plants in one aree, under time pressure to adjust, were offered
various sclutions to their whey disposal problem by firms who proposed to
drv the whey, Generally, the proposals assured the dryer coperater that
h.a expengecg would be covered and some profit realized for a desigrated
pericd of vLime ranging up to 30 years. Under long~term contracts, che
vhecse ranufacturers would have been responsible for providing tre whey at
# nrice stipulated under present market conditions, which amounts to almost
wiviag the ~hey to the dryer in order to '"get rid of the problem'.

Whiie market conditions may remain unfavorable for raw whey {or some
time, the change in demand for skim milk (which formerly was consiicred
waste) shoulid aot be dismisged. If in 1960 butter plants had contracted
to seil skim uilk to dryers for 30 years, at 1960 prices, they would already
e defunct. “n 1960, butter represented 70.6 percent of the value of butter
> nonfat dry milk and 85 percent of the price paid to farmers for milk.
In 1971, the value of butter in whole milk was only 54.5 percent of the
value of butter + nonfat dry milk, and equal to 63.3 percent of the price
received by farmers.

Were a similar snift in value to occur for whey, no cheese plant could

survive under the concracts as had once been agreed to by Vermont cheese makers.



Tiig BeLlu.., Laken ucd. Fre8sure o Gwel 4 time deadline, then would have
chanyged tuet btate’s creese inwugtoy complotely. Eicher the present cheese
plencs wouid have been Iorced cut of business or would have come under
complete concrol of tne dryer as he subsidized their operation.

With the breakdown of ns.otlations. and & cooperative approach by the
State, community, EPA &#nd the Cheese makers, Vermont now is in the process
oif making new arrangements which appear to be much more workable and ad-
vantagecus o5 the industry.

Timing, standards, and realistic alternatives are all important con-
siderations in improving the eifectiveness of pollution abatement. At
pest there will be some cost, but disruptiong to the industry may be min-
imized. (therwige, cost may be considerably higher and the disrupt.ive
effeci much greater.

This anaiysis has considered the economic impact of water pollution
controi in ithe dairy processing industry. Other pollution control reqguire-
ments ¢lse will have an impact. Whereas any single control program may
in itsel: indicate only minor impact, the cumulative result of the various
coatrul measures and adjustments within each subindustry may cause the

aggregate to be quite different from the individual parts.
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This anglysis D48 incoTporated tac waciiionai oocca of pollution control into
{he gairy proccssing incustry. Aoy chége waich would change the cost would
change the results of the analvsis. Periaps the most significant variable

is rhe level of pollution abatenmenc required. Limitations upon effiuent
treatment or disposal methods can greatiy aiter costs and feasibility of

making adjustments.

The time aschedule for meeting requirements will also influence plant adiust-
mencs. Excessive delay would encourage noncompiiance; too rapid a time-table
would make it impossible for many plants to make necessary adjustments.
Pevhape i1t would be advisable to approve some methods on an interim basis,

while long-tevm solutions are being erfected.

W.th the limitations of this anslysis we cannot assign specific statisticza.
measures of religbllity. However, in light of the data and consultation with
industry prusonnel, we feel the unit cost results are reliable within 20

percent {pius or minus).

Estimated plant and volume adjustment are discusgsed. These estinates do not
claim that poilution control requirements would close the plant, there is

no leasible way to make a meaningful estimate of that adjustmeni. The dis-
cugsion is intended to iadicate where pollution conirol wculd be & significant
consideration in the decision to close. These estimates providc indicators
{or change i, daivy plant nwumbers. Actual closings will be greater, but that
would be true for most of tre dairy industry even without increasing costs

or investment due to poilution control.

In-niant mwouilications are not anaiyzea in this report. The potential for
reduction of aydraulic wrnd BOL loeaings asre not well enough known. weither

4re CHE 000 e O LnM-prani Ca&nZt. adeguately Known.
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Impact Areas for Additicnal Consideration
We strongiy recommend that the potential and cost for reducing effluent by
‘q-plant wmodifications be che subject of further research. Such research
could be accompiished withour undue cost or use of time. 1t should be done
i1n different size plants, making different products under different leveis
sl technorogy.
The most critical assumption implicit in this report is thar plants would be
able to successfully and continuously meet prllution abatement requirements
ov providing the facilities. This is not necessarily true. JYNew plante
witn aew treatment facilities are reporting operational problems. These
reports are trom large firms with considerable expertise and experience, &

well as financing.

Changes are inter-related to such an exteunt that even problems in physical
treatment canne . @ll be foreseen and provided for. This economic analysis
Joes not inguire into the technological aspects of handling ana cresting

siant effluent.

wconomies of scale for treating waste are probably greater thaus recognized

.n these cost computations. 7To that extent, smaller plants will be more
seviously affected and large plants less soriocusly affected than shown.

Jaere is no existent market for the volume of dried whey which will be forth-
coming because plants are no ionger permitted to dump their whey as they
nave in the past. New uses will be developed and present uses expanded.
“uwever, the impact of this additional volume is open to question. At least
1 Lae 5u0rt-vdn, nonfat cry wi.K Drices ca&n De expected to sa forced oo che
BUPPOTE pride, Taere i8 no supoove for whey, so dry whey would be expected

¢ TEMAIN &C &4 Jery .ow-level price.
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GETrain CiT.ucdLENC0S Clwiw @ucuy il conciusions of this reporc significantly.
TF firme could not pass Ine incrusses covats along to thelr customers the
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impaut wouid be much more drascic than .ndicated.

A control policy which would permit some form of land disposal--or other less
cogtly method--by small plancs in uncongested areas would reduce the impact
upon small macufacturing plancs rocaced in such areas. Total effluent from
guch @ plant may be less poiluring than the treated effluent from a large

piant in a congested area.

Time sllowed for meeting standards is critical. The quicker plants are re-

guired to meet gtandards, the greater the impact upon the industry.

Ternnoloyital Jevelopments, in plant or in effluent treatment, could havae a
real infiuence, This is especilally true if it were to alter the economiecs
o scale reiaciorships. Changes in national demand and supply conditions
sor milk soe milk products would have a marked influence upon the impact ex-

pected in the industry.

Structural changes in the industry could alter the expected impact of pollu-

rion controi.

Impact of poliution conctrol wiil be grestly influenced by the proportion of
dairy products produced by plants using municipal treatment facilities, as
this is the most economical way. Hharper estimated that plants with 90
percent of the volume were using wunicipai facilities. This estimate appears
to be valid for fluid milk pisuts. however, survey data from Wisconsin and
Vermont snow a much lower proportion of the manufacturing industry using

Y4

MUALCLpaLl pyscems, HAany ol the Jenufaccouring plants do not have access to
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such gysiems (Vables ALY, Aoo, a2l AZZ, #23). Aoscut three~fourths of &
billlon pounus of wiik & mouonh 1 Suwndiee by Wisconsin plants not on muni-

cipal systems (lable 525).
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Structural Aspects of the Dairy Industry

Two recent structural changes have altered the traditional relationships
among sectors of the dairy industry. Producer cooperatives have grown from
local to regional organizations. Concurrently, retail food chains have
developed central procurement programs to obtain their packaged fluid milk
products,

Producer Cooperatives

Cooperatives have effected a dramatic change in their relationships with
producers and processors, and, perhaps most importantly, among themselves.
The local producers' cooperative has become regional and national in its
milk marketing principles.

New production, processing, and transportation technologies, economies
of size, and the breakdown of intermarket barriers all have increased the
mobility of milk supplies. Distributors service large marketing areas from
a central plant,

Bargaining and functional effectiveness were both limited for local
producer organizations. Producers' cooperatives found that they had to grow
to properly service their members and the processors,

A number of Midwestern cooperatives formed two large bargaining federations
in the early 1960's, and these initial federations have been followed by
oxtensive mergers among cooperatives. Thus, truly regional cooperatives have
developed throughout the Central and Southeastern United States, These
mergers have probably set th:. pattern for continuing merger activity among
cooperatives in the dairy industry,

Cooperatives have developed full-supply arrangements with many processors.
Undev full supply, the cooperative exercises complete responsibility for
providirg the processor with a flow of milk as needed. Procuring the fluc-
cunting supply and ceopdinating it with a variable demand has been a high-
cost operation. Varisbility of fluctuations, the risk factor and degree of
uncertainty, and cost have been roduced by this cooperative action,

Yarm quality control, intermarket transfer, and surplus management are
heing more effectively performed by these large cooperatives., Their size
and method of coordinating these activities give flexibility of operation,
whilc providing necessary stability for efficient milk production and marketing,
especlally in maintaining price relationships among markets, Approximately
/2 percent of the Nation's milk supply is marketed through cooperatives. Both
the aumber of cooperatives and producer membership have dropped to one-half
the level 20 years ago., Though some of this attrition occurred because coop-
eratives went out of business, recent merger activity also has reduced their
number,

These large cooperatives have consolidated much of their bargaining
activity into big regional cooperatives and federations. Increased bargaining
activities and shifting a major part of the responsibility for supply coordi-
nation from processors to cooperatives will continue to influence number, size,
and competitive activities of processors of fluid and manufactured milk
products.

1/Excerpted from "Market Structure of the Food Industries' MRR 971, ERS,
USDA, Sept., 1972.
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Number of Plants

The most consistent structural change in the dairy industry has been
the decline in plant numbers, A major influence has been the continuing shift
in the economies of size curve, Small plants find themselves at an increasing
cost disadvantage in processing milk compared with larger plants. As proces-
sing becomes more complex and equipment more costly, unit cost of processing
small volumes becomes prohibitive.

In the 1900's and 1910's, introduction of many city ordinances requiring
milk pasteurization resulted in relatively higher costs for small distributors
compared with larpe ones, and wony small distribucors could no longer compete.

In the 1920's and 1930's, iatvaduction of clessified pricing plans providing
for uniform prices to producers oy il wecliers, both large and small, forced
numerous small handlers to pay rthe same vrices us their large competitors,

Many of these small handlers f{ound ¢ imnossible to do so and they, too, went
out of business. in the late 1930's and 1940's, cost levels of smaller
distributors were raised further by intvodaction of the paper carton. Since
World War 1T, several techmologica. and economic developments--none of them

outstanding--have tilted the cost curves further.

Fconomies of size in plant opevations are well demonstrated by the
following tabulation :

Plant size (quarts per day). Cost per quart

: Cents

6,000 +uvereennnniennnannss
20,000 vuurvnneneveannonenst
5C,000 eeuseeanncennnrernnnt

100,000 evvnrcvennrennnionat

200,000 weneaneursernnnonnnat

400,000 tuiurrenanvornrnnast

BOU,000 v veurreunreaneonnnnst

[ .

.

°

RS ECENS IR FUR SURN .
»
RN NRv s S PR BN

s

Obviously, the smallest plants are severely disadvantaged and cannot
nom, 2o unless they obtain access to specialized markets at higher than average
viices or unless their owners are willing to accept substantially reduced
returns for beth investment and management. Middle-sized plants operate at
some disadvantage.

Number of plants operated by local firms has declined most sharply. How-
ever, the trend his bern downward for milk bottling plants under all types
of ownership (table A8).

Fluid milk bottling plants in the United States fell 53 percent between

1948 and 1964, This decrease in 17 years was equaled by a 54-percent decline
during the next 7 years--through 1971 (table A-9).
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Table A8 ,--Fluid milk bottling plants operated by various types of firms,
December 1964 and December 1970

f f e Change,
Type of firm : December 1964 : December 1970 1964-70
Number Number Percent
National ....cv.u.. el 280 205 =37
Regional .....vvvenes: 90 66 -27
Local: :
Multiunit ee.... ool 231 110 -52
Single-unit «....... : 3,209 1,658 48
Cooperatives: :
Multiunit eoce-voees 115 95 -17
Single-unit .......: 152 81 -47
Total veeecvencest 4,077 ,215 -46

Table A9 -o=-Fluid milk bottling piants operated by commercial processors,
1948, and December 1964-71

Period ‘Regulated b? Othex : Total
Federal orders :
~~~~~~~~~~~~~~~~~~~~~~~~~ Numbey ~wwmweeccrcc e ccccccc e m———

1948 ..., weseonl 8,484
1964 v eneacat 1,936 2,141 4,077
1965 L. ieneeneat 1,782 1,939 3,721
18966 .......... o 1,530 1,828 3,358
1207 ..... sieroel 1,456 1,503 2,959
1968 teeniennenss 1,485 1,155 2,640
1969 seeeevencaas 1,478 980 2,458
1970 teivienrnast 1,349 866 2,215
1970 arieevsnnaar 1,136 728 1,864




While many small plants have gone out of business, remaining plants have
grown larger. Fluid milk plants packaged an average of slightly more than
20 million pounds per plant in 1970, compared with less than 13 million
pounds in 1963 and about 5.6 million in 1948,

From 1965 to 1970, number of plants selling less than 4 million pounds
per month of packaged fluid milk decreased sharply. 1In contrast, a marked
gain took place in plants packaging more than 4 million pounds (table A10).

Table A10Q ,,--Size distribution of fluid milk plants, comparable Federal
orders and States, 1965 and 1970

Monthly sales volume of : : : Change,
packaged fluid milk products: 1965 : 1970 : 1965-70
(1,000 pounds) : D :

I —— Plantsg ~wrwemmoma—- Percent
Less than 100 ............... : 495 220 -56
100-499 ... ..., crevinet 855 444 -48
500-999 ..ttt wt 300 183 -39
1,000-1,999 .ol veel 266 205 -23
2,000-2,999 ... ...t 128 108 ~-16
3,000-3,999 ... e, eel 102 32 -20
4,000-4,999 ... . 0iiiiiienn .: 48 65 +35
5,000-9,999 ........ Cee s et 126 138 +15
10,000-14,999 ........... ..., : 33 38 +15
15,000-19,999 .. iviiiienianat 12 18 +50
20,000-29,999 ... . iiiniiaa 7 12 +71
TOtal ivenionennnns cere e : 2,366 1,513 -36

Manufacturing plants increased the average volume of milk (milk equivalent
pasis) which they made into manufactured dairy products from 5.6 million pounds
per plant in 1948 to 10 million in 1963 and about 17 million in 1970.

Though most of the impetus for larger plants undoubtedly comes from
economies of size in processiny, institutional factors also exert a strong
influence. Under full-supply arrangements, cooperatives pick up milk from
foermers, deliver 1t to plants according to a specified time and volume
schedule, and have complete responsibility for filling shortages or processing
surplus into manufactured products. This ghift in procurement practices has
enab.ed [luid milk processors to close racy smatl country plants which they
had maintalned as & source of fluld milk and a means of handling their
surplus, This change has contributed to overall efficiency in supplying the
fluid milk market and in manufacturing dairy products
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Number of plants manufacturing dairy products also has been declining,
but at a slower rate than that of fluid milk plants, Manufacturing plants
dropped 37 percent between 1944 and 1961 and 42 percent from 1961 to 1970
(table A1l).

Smaller volume plants have accounted for most of the decline in numbers,
both in fluid milk plants and manufacturing plants {(table Al12 and fig. 1).
The decline has been dramatic for plants with fewer than 20 employees, while
the number of plants with more than 100 employees has remained almost steady.

Larger plants naturally have a greater than proportionate share of
employees, value added, and value of shipments in the industry (fig. 2 and
table A13). However, considering econcmies of size, their proportion of new
capital expenditures appears more than adequate to maintain the greater
share. Thus, the shift toward larger plants should continue or accelerate,

Distribution

The fluid milk market, which began as a home-delivery operation, has now
moved to the supermarket (fig. 3). Iuncreasing delivery costs, especially for
servicing small accounts, combined with economies of mass merchandising and
new shopping habits by consumers to bring about this shift.

The switch from home delivery to lavge-volume wholesale deliveries has
put the small processing plant at a great disadvantage. Processors outside
the immediate area can service large supermarket accounts, whereas they would
not find it practical to service home-delivery accounts, Many of these
smaller plants have discontinued processing and become distributors for other
fluid milk processors. In some cases, # pumber of small distributors have
joined together to establish a jointly heid bottling plant, while maintaining
their separate identities as distributors,

Supermarkets have not been the only outliets to gain a part of the volume
formerly delivered to homes., Dairy stores, delicatessens, convenience stores,
and other types of foodstores account for about a fifth of sales; restaurants,
hotels, institutions, schools, military establishments, and vending machines,
another fifth (table AI4).

Integration by Supermarkets

In the 1930's, two large national grocery chains built their own milk
bottling plants to serve some of their stores. After World War II, they
added more plants in other areas. In the last few years, they have been
supplying a high proportion of their stoves with milk from their own plants,
In the postwar period--primarily in the late 1950's and the 1960's--other
chains and a few cooperative and voluntary groups built or purchased milk
plants,
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able Al2,.~--Dairy product establishments, by number of employees, census years

1854-57
Proportion of total establishments
Industry and Total with--
year :establishments: i-19 20-99 : 100 or more
: employees : employees employees
Number =----c-cece-e- Percent -==----~cceceva--
Creamery butter:
1954 .. eiirnnnnninenst 1,262 80.4 17.1 2.5
1958 cheiseenena . 1,058 78.4 19,2 2.4
1963 ........ ceensaeal 766 76.7 21.7 1.6
1967 L .viiiiiieinaaaat 540 4.4 23.9 1.7
Vatural and processed
cheese; '
1954 .. 1,419 87.2 12.4 i
1958 ... it 1,203 86.7 12.4 .9
1963 (it 1,138 81.9 15.6 2.5
1967 vivieininocnnnnat 1,026 76.8 20.1 3.1
sondensed and
evaporated milk:
1954 o ineicneenanaat 359 46,5 45,4 8.1
1958 L.t iiiaeat 313 5.5 54.6 9.9
P L R 281 40, 9 48.1 11.0
1967 cuniinnnvs reeael 291 41.9 47.4 10.7
[ce cream and frozen
degserts:
LOE4 e coeaaat 1,587 70.0 26,3 3.7
1958 L. .eieans . 1,382 67.2 28.5 4.3
1963 it iinneneat 1,081 64,2 29.6 6.2
1867 Lt irecncaonat 850 61.8 30.7 7.5
Subtotal, sum of four
sadlstries:
L9 e cierasaeeaoant 4,627 76.3 21.0 2.7
F O < 3,956 73.6 23.2 3.2
1963 L. iennn veaee 3,266 71.3 24.5 4,2
F L P 2,707 67.9 27.1 5.0
Truid mitk:
R 5,817 61.6 29.6 8.8
R ‘e 4,619 57.8 31.4 10.8
[ A . 3,481 53.0 32.9 14,1
Source: Bur. of the Census, Census of Manufactures, U.S., Dept, Commerce.
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HOME-DELIVERED FLUID MILK SALES
% OF TOTAL SALES
50
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N i | ~
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SOURCEI MANCHESTER, ALDFN € FRIUING mil £ "ND D2iRY PRODCY . T RINCIPLES, PRACTICES, AND
PROGIEMS, U S DEFARTMIMT GF ACRICULTIRE, AGRICHILLTGRF ' { INOMIC RCPORT L7, JTUNE 1971,
U.S. DFPARTMENT OF ALRITIHITURF CiF s ER2B260 .. 0 ECONOM:T RESEARCH SERVICE

Figure 3

In 1965, 20 companies in the Upnired Statres operated 36 plants which
processed 3 percent of total volume (rabi. 51i5%, Ly 1967, this figure had
increased to 5.1 percent and, by 1969, 73 companies operated 41 plants and
accounted for 6.8 percent of total volume,

Some incentive for vertical imregration by supermarket chains 1s provided
by the existence of relatively high (ixec marpine under resale price comtrol,
{nder such control, there has been considerapble reluctance to permit quantity
discounts and limited service ieliverv. In these circumstances, supermarket
crganizations have an incentive to build or acquire their own milk plants to
nture available profits, In paris of the country where resale price control
doee aot provide guaranteed margins, incentives are less clear cut. The
zreusent hag been given that a retaill nrpunization deals with a different labor
vepanization than do processors and might be able to achieve economies of
distribution which conventional milk prucessors could not. Generally, however,
this argument does nct seem to have held. Another possible incentive is that
o retail organizution operating its vwn mrlk plant cen be fully assured of
capturing 51l economies possibie in a large-volume, limited service operation,
s ocoeonomies might be prevenved {f oivice neroliacion with processors were
uses, pecause of trade practice regulat.ow activities of Federal and State
agencies,

A broad range of forces can aflect a2 food chain's decision to integrate
backward in the marketingy, chanoel, These [orces include: (1) relative cost
of performing a set of functions under a vertically integrated system compared
with cost under an open markgt Price system; (2) forces that may influence
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Table Al4 .—-Fluid milk products, by type of outlet and distributor,
1969

: Volume accounted for by --

c . * Producer-
Outlet shommexrcia "Subdealer l/:dlstributor . Total

lprocessor 2/
D Percent —-—=-—-—mm——rmm———
Home delivered .......vce....2 15.4 7.4 0.4 23.2
Plant and farm sales to :
CONSUMELS +osossracvnonnsast 3.0 - .9 3.9
Stores: :
Supermarkets: :
Integrated ..... cereaanst 7.1 - - 7.1
Other v.vevvenene seseenaz 21.6 .1 —— 21.7
Dairy and convenience :
stores: :
Integrated ....... creeent 3.4 - 1.1 4.5
Dther cvevieoseanss - 5.2 2 - 5.4
Other grocery stores and
delicatressens ...-.cees044: 5.5 5.6 .3 11.4
Commissary stores .....vs..! 1.0 - - 1.0
Nonfood stores ....... et 7 37 3/ .7
All stores s..eveeeeeses 44.5 5.9 1.4 51.8
Institutional outlets:
Military evvecenosocarsoans 2.3 - - 2.3
5cho0ls e eriiereinaenst 5.4 1.4 3 7.1
Kestauvants, hotels, and
Institutions covevevonnoes §.3 .9 .1 9.3
A1l institutional s 16.0 2.3 4 18.7
Vending machines ..veeesees? 1.8 .6 3/ 2.4
Total ....r0e0...t 80.7 16.2 3.1 100.0

1/ Distributors who operate no milk processing facility but purchase their
total supply as packaged milk.

2/ Obtain their primary supply of raw milk for processing from their own
herds.

3/ Less than 0.05 percent.
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Table A15 .--Milk bottling plants operated by supermarket groups under Federal
orders and other regulations, December 1965, 1967, and 1969 1/

Item : December
1965 : 1967 : }969
§ e e e o e e e Number ——=—ememe e e
Plants: :
Federal orders .......oes8 21 24 28
Other ..iveeieererrsosanns : 15 16 13
Total ..... Creresaraens : 36 40 41
Companies ....vviievennenns .l 20 22 23
———————————————— Million pounds =——v—memmecemaaae -
Volume: :
Federal orders ...... eeeet 88.0 130.7 209.7
Other (estimated) ........: 48.6 80.6 96.0
Total ...vveeervevnneans : 136.6 211.3 305.7
e e e = PRTCENE e e e

Proportion of sales of
commercial processors ..... : 3.0 5.1 6.8

1/ Most sales go through supermarket's stores, At least 5 other supermarket
companies operate milk plants which supply other outlets beside their own
stores; their volume is not. included here but in table 19,

Source: Manchester, Alden C. Pricing Milk and Dairy Products, Principles,
Practices, and Problems, Econ. Res. Serv. U.S. Dept. Agr., Rpt. 207, June 1971.
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survival or growth of a firm; (3) forces that may have market power connota-
tions; and (4) the legal and institutionmal evironment--various laws, regulatory
agencies, and bargaining groups.

The extent to which food chains have adopted centralized milk programs
which represent various degrees of vertical coordination has been increasing.
Developments that undoubtedly have resulted because of the forces encouraging
backward vertical integration in fluid milk marketing channels by food chains
are: (1) a general trend toward centralized buying and merchandising of
fluid milk; (2) adoption of limited service delivery and performance of
services in the marketing channel that traditionally were performed by fluid
milk processors; (3) more emphasis on price competition at the fluid milk
processor-food chain level of negotiations; (4) more attention to separating
out the cost of fluid milk from the associated bundle of services at various
stages in the channel; (5) initiation of private-label brands; and (6) full
integration into fluid milk processing.

A somewhat different form of integrati-m--or coordination--which super-
markets are practicing may have a greater impact on distribution., Food chains
increasingly are negotiating terms of trade at their division or regional
offices rather than at local stores. A study of the North Central Region
found that about 80 percent of the s:permarkets and 50 percent of the smaller
stores served by i83 food distributors without their own milk plants were
supplied milk on a centralized basi:

Supermarkets are limiting the brands of »nilk handled--often to their
private label and the brand of the processor suppiving the private label,
The processor thus has an sill-or-nothing bargainira situation. This result,
together with the size of the account, has yreatlv licreased the risk associated
with servicing slore accounts. 7o compete tor supcnearket accounts, the
processoy wmust be layge emough to hanule the total volume of business of a
retail store division, which w2y invelve several market centers. Since retail
store divisions are often dispersed cver laryge areas, other fairly large
processors in the same wicionity could consequertly lose their accounts. Even
f such processors continue vo compete, the advantage lies with multiunit
processors who have plants covering the entire area served by retail store
divisions,

from one point of view, a processor is not large enough to compete for
supennarket chain or group acecounts if he would be unable to withstand the
fincacial chock of losing the account later. In general, medium-sized
srocessors can exist primarily by serving the home-delivery market and non-
supermarket portions of the wholesale market. These outlets are significant,
however, and account for about 68 percent of all milk distributed.

Indus iy Concentration

Eigkr large dairy companies sre importaunt in the market for all types of
dairy products. Several date back into the 19th century, but major growth of
all eight has occurred since the turn of the century and of all but one, since



the mid-1920's., Much of the growth of these companies--like that of other
industrial firms throughout the economy--occurred during two of the three
merger movements in the United States,

The first wave of mergers around 1900 did not include significant
activities in the dairy industry. The second merger movement--during the
latter half of the 1920's~-saw one dairy company with sales of over $100
million in 1919 more than double its sales volume, primarily because of mergers
within the industry., 4nothet company was organized in 1923 and immediately
began a period of rapid growth. primarily through mergers. By 1930, this
dairy company had become the largest in the industry.

The 1950's brought the third major merger movement. As in many other
industries, several companies in the dairy industry grew very rapidly,
primarily by merger with other 7 irme in the industry. By 1956, each of the
eight national dairy companies had salos of over $100 million, although not
entirely of dairy products,

In 1934, the three largest dairv companias accounted for 22.8 percent
of sales of packaged fluid miii s creom made by all commercial handlers

{excluding producer-desiers:,. 38y 130, theilr share had declined to 16.4
percent, Between 1930 and 1937, the chare oI these three companies increased
modestly-~-from 6.4 to 18.8 pervent. Tuving the same period, the share of

the fourth to eighth targest comisaraes weni from 4.3 to 8.3 percent,

Horizontal acquisiiions made by da.ry companies have slowed substantially
since 1957, primarily because the FTC has challenged acquisition efforts of
a number of the large companies wnder =ectlon 7 of the Clayton Act. The four
largest fluid milk companies dropped from a 23-percent share in 1958 to 21
percent in 1%67. This change worg offset with ac equal gain by the fifth to
eighth largest: thus, the eight large:  maintained thelr 29-percent share of
the national market, The ninth throagh 20th largest companies also increased
their share so that the #op 20 companies moved from 37 percent in 1958 up to
40 percent in 1967 (table Al6).

These large dairy companies, prevented from expanding their activities
wu the dairy industry, have been diversifying into a wider variety of product
lines. Larzely through mergers, they have moved into new lines inside and
outside the food industry.

Despite the rapid decline in plant numbers, concentration in manufactured
producrs has changed !4t o ot *he mapufacturing level in the past quarter
cwatury., Concentration of producticn ip the butter industry dropped from
1947 to 1963, but rese durin: 1963-67. The pevcentage of total natural cheese
presuction held by the ifour o eight largest companies fell between 1947
and 1954 but this share hzs risern since 1954, 1In 1958, the census class-
ification was change? to ‘pnclude processed cheese with natural cheese. Volume
of the four largest firms iuiraased from 35 percent of industry shipments in
1958 to 45 pexcent in 1267, The Yifth to eighth largest firms raised their
share from 7 to 8 percernt in rthro same time period; thus, the eight largest
had 53 percent of industry s-iwents in 1967,



Table A16;.-—Goncentration in dairy manufacturing and fluid milk industries,
census years 1947-67

Value of shipments

. . accounted for by--
Industry and year i 4 largest : 8 largest : 20 largest

companies : companies companies

————————————————— Percent ——==—=—=m-——ce———.

Butter: :

T 18 24 32

1954 L ittt ittt 14 19 28

1958 ...... e . facaeneened 11 15 24

1963 ittt eeeaas vesl 8 14 25

1967 (... veiinn Crreene s anaen oot 14 20 33
Cheese, natural and processed: :

1963 (.iiiiiinnn e esenen.a NP 45 50 59

1967 ovviiiinnnn Prrrasresesasrenal 45 33 62
Condensed and evaporated milk:

1958 L .iiiennonncicnanannns ene et 38 48 58

1963 ....vhueen trerenesras cerensl 33 42 55

1967 i Ceenseeerenst 35 47 61
Ice cream and ices: :

R T : 33 41 52

1958 Lttt eant 35 44 54

1963 ...... Cee s M e sae ; 34 43 57

1967 ....... feee e Pesiu et 32 42 57
¥luid milk and related products:

TA58 L. feraanaa e N N 2 29 37

1963 ...vnn e e rena el 22 29 38

[ 21 29 40

Source: Bur. of the Census,Census of Munufactures, 1967 Special Report
Series: Concentration Ratios in Manufac:iuring, Part 2: Product Class Concen-
tration Ratios, U.S. Dept. Commerce, 1971.
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Figure 6 Butter Production, as Percent of U.S.

Total, 1971
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U.S. Total, 1971
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