. W ﬁ.vw.hw..

-
.

.




s R

S oy
i e
G e

G
i

R e o G
L e - i , Gkl
volilian Lot e : : : Y

o

i
o

- S i : e e o L7 : e
B e A G {@»’gﬁ;ﬁ, N = s 2 - B Gl s -
: . e = e v oo - . L .

X

s TR - o
e il g
. - - o o . -
i e i ae ; S e SRR i

S . - e ; L ; i e o

o o e L Lo S e : e
L . - . a ¢ e e e -

T e PR T
L e Lo
= SemEa e A 2 o
o s TR
Thanid o S Sopch T 2 e e o i ey
e s e : o o el | o S

- s

i e

L e
v e

e S e
S I G ; g nel e
o o = e

o

-
L : - !

i

E

e 2 : S
coian Seus o i

ST e : r el S V- ; : i : e
. - ... - o o s
S i L - ] i

e e e Sy - e T e L
L e e e i o g

el e e
Al S
i e e o
7 it T i % A2 = e
Somaan e i e : i ' : L
i aa T i i e G S S Eenl ey e
: o 2 o

e =

Sy

isiada g ot e 2 : - S

Z & z : i i ST s

Gl : i e
o .

o

s C o s Do s - 2
. 2 5 i o i e R e SR S
T e - ) e Z e

e Heie oy 2 e :
o S e S Rl
7 s o e

o

e
g

e
S iy

o v o
; 7 S as % s Sa o

e o S SR S B e /_ Dl G e e

i o e e Seliideoui e o e L e

Slae e

S it e i e S i s T e ’
G G G i e S : Sl S bl e o e oy
i z i 5 < o i i 5 - S
i i

R
e = 7 o i e ; B i : e g e
Lt e S = i s e caouhaRms e i B e e ST
S e e T A s e S s
e 7 - e e e L S e S s
o o S e L

T

e . s
o e ;
e ey 7z o i o
= o o e = e

o
=

SR

e

-
pass i e 2

i

G i G e g
o ’ i D

3

B e e
o S0

e
i : e

i ,
SR e
sl

R

el e i e i i L : i i
e o S i : e

o o S o e

7 : e

S

e

e S e
Crmil e

e
i

i

o
S el
S s =
e : 5 S e e e
i % 25 S S ¥ 3 e

b 25 z s &

5
il

e Ll T e S L , e o S P

S = < S o oy 5 S e G
i o = ¢ S B IR S . % G
o L

i

e @ e S 5 % o
Tt A : i S e - e :
: 2 - i v e Sl ety S L S

s . & 2 i Lo

i e
- s o e s o A 2l i e Sl e
i 5 P A A

rainy
e
Shneen

et

S
i

i i s SR
o i : L g
e e Giine - o Siai
2 LA i -

i

i
R o 2 bR e e, 53 S e e g A
R el Rl e S s G
i e

o

v

L o y

G S e

s : - i .

i S = R i B e A i e

S e S e : b BRI o) 2 . TR

o e - o o o i o

e . o o -

Lo s D iEn e 7 z . : = e S LR i

S SR h i S Commdme e . i e e
& S i el ey 2 S A
o G e e - i S o
- o L - - : .

e _ a SR s i

. .

' e

L e e : o
Gt S
iy 2 i
A S R

S o
o Lt e e il S o el b =
R e i et

o o e e o o
2k . i Tl an e : e e e i ' BosuEnd e s
i el S SR 2 e . 5 SR e b i

v e - ; L

Ve
5 s e % b SEirs
1 e s B o e e ey i e et i T

ol G o el s O e s e
e o e e dhe Balicy o nenal 1 : S i
e Slvade gl s e e e o e R ekl

. = =cucoliondl and employment opporty

22 i .V“ e
G v i

S

-

Tom o Rr ) . G e e gym\ wjﬁ'u v ijﬁ;gﬁﬂ QHVE%:Q} : ﬁ;%fw

~ cenec copioyment op fhe basis of any legally prohibis
] i, w fﬁf it B [i e F o R ,/)-;::Eg:\ e 2 Lo

W

S
e

5

s

R

%

7

creed, ecligion, ndtiona! or ethinic erigin, o
' Boversity is commilied fo the maintenance of

e 7
-
oo - Sy

2
i
i
N P

programs which will osure tha :

Sy SR S e T
; SR

L
S

s

o sl
Laie e
Rl T B
n s e Al
e 2
T

L : i
o
g

-
o S o7 ~ - e G
i e i e ionay = ; i o T i
e fea e R S 7 A Lot B R ey s
AN A S e e o S S i Py A
St e e i 5 ] 3 S 7 Sy B e

LT
SR
},‘:

7 i
S

i




Preface

Andrew Novakovic is an Assistant Professer and Richard Aplin is &
Professor in the Department of Agricultural Economics at Corneil
University.

The research reported herein has been funded by a grant from the
Agricultural Cooperative Service of the U.S. Department of Agriculture.
We wish to express our gratitude to James Roof, Senior Agricultural
Economist, and Charles Ling, Agricultural Economist, who provided us with
technical assistance and cocrdinated our project with ACS.

We are indebted to George W. dJohnson, Jr., General Manager of JAI
Engineers and a professional engineer with experience in the design and
operation of fluid bottling plants, who provided us with technical
assistance on the project, and James Pratt, Research Support Specialist
at Cornell University, who assisted us in our analysis.

We are also grateful for the helpful reviews of Dr. Norm Garber,
Dr. Robert Jacobson, Richard Langworthy, Steven Levine, John Mengle,
Robert Miller, Eric Rasmussen, Dr. Robert Story, and Robert Wellington.

The contents of this paper are the responsibility of the authors and
should not be interpreted as reflecting the views or opinions of the U.S.
Department of Agriculture or any of the other contributors or reviewers.

 This report is a summary of a larger research report which has been
published as:

Andrew Novakovic and Richard Aplin, Some Findings on the Compara-
tive Cost of Reconstituting Beverage Milk Products: Reconstitu-
¥ion ve. Frash Milk Processing, A.E. Res. 81-15, Department of
Agricultural Economics, Cornell University, September 1981.

Copies of these reports can be obtained from:

Dr. Andrew Novakovic
Department of Agricultural Eccromics
Cornell University

Warren Hail
Tthaca, New York 14853



Summary

The purpose of this study is to estimate the difference between the
in=plant cost of producing partially reconstituted milk products versus
the cost of producing fresh milk products. This cost difference, which
is referred to as the comparative cost of reconstituting milk, is
calculated under several assumptions about how milk is processed (the
operating environment} and what prices are paid for inputs {milk, Tabor,
etc.) and received for dairy outputs.

When it is assumed that current Federal Order provisions regarding
reconstituted milk are suspended, the cost of producing blended milk
products is less than the cost of fresh milk processing in Boston,
Jacksonville, and New York, based on March 1981 prices. Results for
Dallas and Knoxville are mixed; costs savings from reconstitution occur
primarily when blended milk is standardized to a lower solids-not-fat
content than currently exists in milk. There is no cost savings
associated with reconstituted mitk in Chicago. The greatest after-tax
cost saving per gallon of blended milk is 4.9 cents and occurs in

Boston.

Added processing and capital costs are an important but relatively
minor component of the comparative cost of recoastituting milk. The
factors which seem to have the biggest impact on the sign and magnitude
of the comparative cost are the prices of nonfat dry milk, condensed skim
milk, Class I milk, and blended milk products relative toc fresh milk
products. Class I prices are especially important insofar as existing
price structures resulf in a high correlation between Class I prices and
comparative costs, i.e., the cost advantage associated with reconstituted
milk increases in markets with high Class I prices.

Preliminary results indicate that a drop in Class I prices ranging
from $0.35 in Chicago to $1.37 in Boston would eliminate any potential
savings from reconstitution, based on March 1981 prices. Similarly, if
the wholesale price of blended milk products was less than the wholesale
price of fresh milk products by as little as 2 cents per gallon in
Chicago and as much as 11 cents per gallon in Boston, all potential
savings from reconstitution would be eliminated, based on March 1981
prices.

Prices of dairy products from March 1981 are used to calculate the
comparative cost of reconstituting milk. This time period was chosen
pecause 1t was the most recent period for which prices were available at
the time data were collected and it was felt that prices would be neither
abnormally Tow nor high at this time. Given the seasonal pattern of
Class I milk prices and nonfat dry milk {or condensed skim milk) prices,
it was determined that the difference between Class I milk and nonfat dry
milk prices is actually relatively high during the first several months
of the year--such that March prices tend to favor reconstitution. Monfat
dry milk becomes relatively more expensive than Class I milk in October
when new USDA purchase prices are anncunced under the price support
program. The comparative cost of reconstituting milk was calculated
based on October 1980 and annual average 1980 dairy prices. In both
cases, reconstitution was significantly less desirable than when March
prices were used,

i1



What is the Difference Between the (osts of
RecoRstitut Ton vs. Fresh MilK Processings

Recent efforts by the Community Nutrition Institute and others to
eliminate current Federal Milk Marketing Order pricing provisions
relating to reconstituted milk have raised guestions about the cosi of
reconstituting mitk compared to the cost of producing fresh beverage milk
products,éf The purpose of this study is to measure the cost of
using reconstituted milk to make Class ! or beverage milk products aiven
various assumptions about the processing or operating environment and
economic conditions. '

Ultimately, policy analysts will wish to compare the cost of recon-
stituting milk products with the cost of processing comparable fresh milk
products. Hence, this study uses the approach of directly measuring the
difference between the cost of producing fresh milk products and the cost
of producing partially reconstituted miik products. This difference is
denoted as Lthe comparative cost of producing reconstituted milk, and it
refers to the added or incremental cost that would be incurred by a fresh
£luid milk bottler who repiaced part of his output with blended or
partially reconstituted milk products. If the cost of reconstituting
beverage milk products exceeds the cost of processing fresh beverage milk
products, the comparative cost of reconstituting milk, if.e., the differ-
ence between the two, is positive. IF fresh milk costs more to process
than reconstituted milk, then the comparative cost of reconstituted milk
is negative,

Reconstituted or partially reconstituted milk products can be made
in several ways and can refer to various and quite different products.
In this study, the term reconstituted milk denotes fluid milk products
that are made from condensed, dried, or other manufactured miltk products
and contain no fresh milk. For example, mixtures of water and nonfat dry
milk or water and condensed skim milk are referred to as reconstituted
skim milk. Using our terminclogy, milk products made by mixing reconsti-
tuted mitk and fresh milk products are called blended milk products. For
example, reconstituted skim milk can be mixed With fresh cream or fresh
whole milk to produce biended whole milk or blended lowfat milk. This
terminology, which is also described by Novakovic and Story (3), is not
used universally. Others may use the terms reconstituted and blended
milk interchangeably or they may have different definitions of one or the
other. Throughout this report we will use the terms as they have been
defined above, although the numbers we report as the comparative cost of
reconstituting milk refer to the comparative cost of producing blended
m§1k groducts {not just the reconstituted skim milk component of the
blend}.

This study attempts to measure the comparative cost of reconsti-
tuting milk under a variety of realistic assumptions about technical

-l/For further details on reconstituted milk and the policy issues
involved, see Novakovic and Story (3), Hamwond et ai. (1), or USDA (4}.



factors

and the operating and economic envirconment. An economic-

engineering approach is used to estimate the comparative cost of recon-
stituting milk. Various plant conditions and processing environments

are engineered to represent alternative, realistic operating conditions.
Several assumptions are made about prices and other economic conditions
which can also affect costs, in particular prices are collected for six
cities--Boston, Chicago, Dallas, Jacksonvilile, Knoxville, and New York.
This approach does not result in just one number representing the com-
parative cost of reconstituting milk; rather it allows one to measure the
comparative cost of reconstituting miTk under several sets of realistic
assumptions about the operating and economic conditions which influence

costs.

Assumptions and Model Design

Various technical data are collected and assumpticns are made to
help specify the model. The technical characteristics of the model
include the following:

1.

Bott1ing plants produce 80 percent beverage milk products and 20
percent byproducts. Plants have plant and equipment to recon-
stitute byproducts and sufficient excess capacity to reconstitute
at least 10 percent but not as much as 50 percent of the beverage
milk output.

The beverage milk product mix includes whole milk, lowfat milk,
and skim milk. Based on 1979 data for Federal Milk Marketing
Orders, it is assumed that the average fat content of beverage

milk products is 2.605%.

‘Fresh milk products are standardized to 2.605% BF by combining

fresh raw milk with an appropriate amount of fresh skim milk.
Excess light cream is generated as a result.

Raw milk contains 3.67% butterfat (BF) and 8.62% solids-not-fat
(SNF). One hundred pounds of raw milk can be separated into
18.35 pounds of Tight cream and 81.65 pounds of skim milk., Light
cream is 20% BF and 7.2% SNF. Skim milk is 0% BF and 8.94% SNF,

Reconstituted skim milk is manufactured from water and nonfat dry
milk or condensed skim milk. Nonfat dry milk is Grade A and of
the low heat type and contains 97.5% SNF. Condensed skim milk is
32% SNF, which is considered to be the highest concentration of
solids that can be shipped in fluid form without causing unload-
ing problems. The typical ptant has equipment for filtering and
removing odors from water, if the normal water supply so
requires,

Plants that reconstitute milk mix reconstituted skim milk with
excess Tight cream (and raw milk, if needed) to produce partially
reconstituted or blended mitk products in sizes, containers, and
product types comparable to the fresh product line. Blended milk



products average 2.605% BF. Butterfat is first obtained from
surplus light cream. If more butterfat is needed than what is
available from cream normally separated at the plant, the deficit
is obtained by adding rew milk to the blend,

7. Reconstituted skim milk can be formulated to yield any level of
SNF in a blended milk product. Two levels of SNF content are
studied: 8.7% SNF which approximates the average SNF content of
fresh milk products and 8.25% SNF which is the legal minimum SNF
content for fluid milk products in most states.

8. State or Federal regulations proscribing the reconstitution of
milk are ignored except that it is assumed that blended milk
products must be packaged in appropriately labeled containers
separate from fresh milk.

9., Raw milk is purchased at prevailing Federal Order minimum prices.
Monfat dry milk, condensed skim milk, and all other inputs are
purchased at prevailing market prices.

10. Nonfat dry milk and condensed skim milk are purchased in truck-
Toad quantities of 45,000 pounds and 5,292 gallons respectively.
Given the state of current technolegy for bulk powder, it is
assumed that nonfat dry milk is shipped in 50-pound bags.

11. Prices may vary regionally; therefere six plant sites and their
associated prices are identified. The comparative cost of recon-
stituting mitk is calculated for Boston, Massachusetts; Chicago,
I11inois: Dallas, Texas; Jacksonville, Florida; Knoxville,
Tennessee; and New York, New York.

Based on these data and assumptions, professional engineering con-
sultants at JAI Engineers developed prototype designs for plants and

calculated input requirements and product flows {see Appendix A).E/

In addition to these technical factors, there are four basic factors
that describe the basic operating environment, these are:

1. plant size - Two sizes of plants are modeled. One,
representing a moderate size plant, handies 30,000 gallons
of beverage milk per day. The second produces 100,000
gallons of beverage milk per day and represents a large
plant.

2. blended milk volume - 10 or 50 percent of all beverage milk
produced (plant size) are blended milk products,

3. raw ingredients used to reconstitute - nonfat dry milk or

condensed skim milk can be used to make reconstituted skim
milk, and

ngee Novakovic and Aplin (2) for further detaiils.



4. solids-not~fat standard - blended milk can be formulated to
contain 8.7 or 8.25% percent SNF.

Finally, several assumptions about the economic environment can be
made. The first refers to Federal Order provisions regarding the pricing
of reconstituted milk. In this study, it is assumed that current provi-
sions prevail (the regulated situation) or reconstituted milk is exempt
from Federal Order pricing (the unregulated situation). This assumption
and all previcus technical factors and assumptions about the operating
environment of plants are not affected by plant Tocation; plants anywhere
in the U.S. could be large or small, use nonfat dry milk or condensed
skim milk, be regulated or unregulated, etc. Prices of inputs and output
are Tikely to vary by plant location. Table 1 shows the prices assumed
for the six city locations that are studied.

Total comparative costs of reconstitution can be separated into four
major components, as follows:

Processing Costs: processing costs are the costs incurred due to
added labor, heat, and electricity needed in plants that
reconstitute milk as compared to otherwise comparable plants
that do not reconstitute milk.

Capital Costs: most plants that replace part of their fresh product
output with blended milk require additional equipment and
expanded plant space. The cost of new investments in plant and
equipment is based on the purchase prices of new capital goods,
salvage values at the end of the operating Tives of the new
capital goods, and appropriate interest rates to determine the
annualized values of capital goods over their cperating Tife.

Raw Ingredients and Milk Costs: raw ingredients are defined herein
as raw miik, water, nonfat dry miik, and condensed skim milk.
Changes in the cost of acquiring raw ingredients are due to
changes in the amounts of raw ingredients required and/or the
prices of raw ingredients. The comparative cost of raw
ingredients will vary with Federal Order pricing policy. Under
current rules, pliants must pay the Class I differential on all
reconstituted mitk used in Class I, thus adding to raw
ingredients costs. Under the proposals advanced by the
Community Nutrition Institute and others, this added charge is
eliminated.

Revenue Losses: totally fresh milk plants gensrate a surplus of
Tight cream under the plant desians and assumptions of this
study. Plants that blend milk products require some or all of
the surplus cream as a high quality source of butterfat to
blend with reconstituted skim milk, Consequently, revenues
from the sale of excess cream drop. Another revenue Toss that
can be refiected in the comparative cost of reconstituting milk
is the change in revenues that would result if the price of
blended milk products was less than the price of fresh milk
products, as some have suggested would happen. Although the
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model accommodates this possibility, this study assumes prices
of comparable blended and fresh products are equal; since
measurement of the possible impact of reconstitution on product
prices or any other price was not among the primary objectives
of this study.

The comparative cost of -reconstituting milk is also caiculated after
adjustments for income taxes. Although most cost studies ignore taxes,
income taxes are a necessary and relatively easily measured expense
associated with any business operation. Hence, before- and after-tax
costs are calculated. Income taxes tend to reduce added before-tax costs
as taxable incomes decline or reduce added hefore-tax savings as taxable

incomes increase.

The cost figure reported here refers only to in-plant costs: costs
associated with assembly and distribution are not measured (receiving
costs are determined from the point at which the product enters the plant
and loading costs are measured up to the point that trucks leave the
Toading dock). We hypothesize that the fluid milk bottler who replaces
part of his fresh milk output with blended milk products might achieve
reduced per-unit assembly costs and increased per-unit distribution
costs, but it is our judgment that the potential individual reduction in
one and increase in the other are very small and the offsetting differ-
ence between the two would have a negligible impact if we included it in
our cost calculations. '

Results

The comparative cost of reconstituting milk can be calculated for as
many as 192 possible combinations of the various plant and price data.
Results for 112 of these combinations are reported in Table 2, Costs are
reported after taxes; before-tax costs are given in Appendix B. Cases 1
through 16 are identical to cases 17 through 32 with the exception that
reconstituted milk is assumed to be regulated in cases 1 to 16 and unreg-
ulated in cases 17 to 32. For the sake of brevity, results from cases 1
to 16 are shown only for New York. When reconstituted milk is priced
according to the current Federal Order provisions, no combination of
prices or operating assumptions were found which would result in a cost
advantage for reconstitution, i.e., reconstituted milk was never cheaper
than fresh milk; hence resuits for cases 1 to 16 using other city prices
are probably only of academic interest anyway.>

The results indicate that, other things being the same, the cost
advantage to reconstituting milk per gallon of blended milk output 1is
always lower for 1) the smaller plant (30,000 gallons of beverage milk

3/

=" The minimum after-tax cost disadvantage to reconstituted milk
under current Federal Order price policy is 5.6 cents per gallon of
blended milk (Case 15 in Boston).
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per day), 2) biended miik containing more solids-not-fat (8,7% SNF), or
} current Federal Order pricing provisions, The per unit cost advantage
of reconstituting tends to be lower when blended milk volume is higher

prevailing relative prices, the cost advantage of reconstituting milk isg
Tower when nonfat dry milk is used to make reconstituted skim milk in ali
cities except Dallas and Jdacksonvilie,

Given prevailing market prices 1in the six cities, the comparatijve
cost of reconstituting milk by city can be ranked from Tow to high as
follows: 1) Boston, 2) Jacksonville, 3} New York, 4) Dallas, 5) Knox-
ville, and 6) Chicago, Prices in Boston, Jacksonville, and New York
result in a cost savings that can be attributed to reconstituted miik.
Chicago prices do not result in any cost savings from reconstituted milk,
Results for Dallas and Knoxville are mixed, indicating cost savings pri-

period from which prices data are chosen. The prices used here are for
March 1981, As wWill be shown later, prices from other months can lead

to different cost magnitudes, although the ranking of cities stays the

same,

The highest after-tax cost disadvantage Per gallon of blended milk
output is 8.4 cents (before taxes 3t i3 17.6 cents) and accurs in Chicago
under the following operating assumptions (case 1):

1. plant size equals 30,000 galions of beverage milk per day,
2. blended miik volume equals 10 percent of plant size,

3. nonfat dry milk is used to make reconstituted skim milk,
4. blended milk is standardized to 8.7 percent SNF, and

5. current Federal Order pricing provisions are in effect.

In this case (and all other cases which result in g positive comparative
cest of reconstituting milk), it is more expensive o reconstitute and
blend milk than to process fresh mitk, Hence one would not expect
reconstituted milk woyld be used under sych circumstances and

conditions,

The highest after-tax cost advantage per gallon of blended milk is
4.9 cents (10,3 cents before taxes) and occurs in Boston under the
foTlowing assumptions (Case 31):

- plant size equals 100,000 gallons of beverage milk per day,
- blended milk volume equals 10 percent of plant size,

- blended milk is standardized to 8,25 percent SNF, and
o Teconstituted milk is not priced under Federal Orders,

In this case (and all other cases in which the comparative cost of recon-
stituting mitk ig negative), it is cheaper to reconstitute and blend milk
than to process fresh milk. Thys an economic incentive tg replace fresh
milk with blended milk exists undep these circumstances and conditions,
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The Impact of Assumptions About the Operating Envirenment

Rased on New York prices, moving to the larger plant size enhances
the cost advantage to reconstitution, after taxes, of 0.2 te 1.0 cents
per gallon of blended miik. Expanding blended milk volume to 50 percent
of plant size enhances the cost advantage to reconstitution, after taxes,
by 2.8 to 3.8 cents per galion of blended milk when current Federal Order
provisions prevail and by -.03 to 0.7 cents when current pricing pro-
visions are ignored, Reducing the solids-not-fat content of blended milk
to 8.25% enhances the cost advantage to reconstitution by about 1.8 cents
per gallon of blended miik., Eliminating the relevant Federal Order
pricing provisions enhances the cost advantage to reconstitution, after
taxes, by 9.1 cents per gallon of blended milk in plants that have a
hlended milk votume egual to 10 percent of plant size and by 6.1 cents
per gallon in plants having a blended milk volume equal to 50 percent of
plant size.

Processing and Capital Costs

Comparative processing costs, after taxes, are calculated to range
from 0.1 to 1.9 cents per gallon of blended milk, Comparative capital
costs, after taxes, range from 0.0 to 0.2 cents per gallon. It is diffi-
cult to compare these estimates with those from other studies; insofar as
no equally comprehensive study of such costs are vnown. Hammond et al.
assumed that reconstituted milk would require additional processing costs
of five cents per cwt. of reconstituted milk and no additional capital
costs (1, pp. 8-9). Direct comparison of these numbers should be made
cautiously because of the conceptual difference between the two studies.
Our costs are after-tax costs for blended milk products made from recon-
stituted skim milk, 1ight cream, and (possib]y) raw milk and composed
of 2.605 percent butterfat and 8.7 or 8.25 percent solids-not-fat. The
study by Hammond et al. refers to blended milk products made from recon-
stituted skim milk, butter, and fresh milk (1, p. 24), The product
composition is not defined, but they probably assumed that the blend
was formulated to approximate current averages of fresh milk, which we
assumed to be 2.605 percent BF and 8.7 percent SNF.

Thus, if one wishes to compare our processing and capital costs with
those of Hammond et al., our hefore-tax costs should be used, costs for
blended milk of 8.25 percent SNF should be excluded, and costs should be
adjusted to a hundredweight basis. Making these adjustments, our before-
tax processing plus capital costs range from 3.5 to 52.2 cents per
hundred pounds of blended milk. Even allowing for inflation, this would
suggest that the estimate used by Hammond et al. is low.

The Sensitivity to Price Changes

The cost estimates reported herein are obviousty sensitive to the
prices and other economic assumptions that are used. Moreover, it is
somewhat difficult to pinpoint the reason(s) why comparative costs are

higher in one city or Tower in another when all prices are different in
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different Tocations. Hence, it should be useful to explore the
sensitivity of the estimates to changes in prices and other econemic

parameters,

Sensitivity analyses have been conducted on virtually all price and
other economic variables {2}. Within the range of prices reflected in
the six city markets, it is possible to identify the variables that seem
to play a greater role in influencing the level of comparative costs.

In general, processing costs seem to be a relatively minor component of
total comparative costs. Rather targe changes in the prices of labor,
heat and electricity barely affect the comparative cost of reconstituting
mitk. Likewise, water costs and changes in the price of water do not
seem to have much impact on total comparative costs. Changes in the
initial price of added plant and equipment, the operating life of capi-
tal, the discount rate, and the number of operating days, which directly
affect capital costs, also appear to have a negligible impact on tota)
comparative cost. Changes in the Class 11 price have no impact whatsoever
on total comparative costs because any resulting change in raw ingredient
cost is exactly offset by the change in revenue Yosses, under the assump-
tions of this study.

The factors that seem to influence the comparative cost of reconsti-
tuting milk most are the prices of nonfat dry milk, condensed skim milk,
Class I miltk, and blended milk products relative to fresh milk products,
A five cent increase in the prices of nonfat dry milk and condensed skim
milk will Tower the after-tax cost advantage to reconstituting milk
appraximately one to two cents and three to five cents per gallon,
respectively. For every five cents per gallon that the wholesale price
of biended milk products is Tess than the price of fresh milk products
the after-tax cost advantage to reconstitution decreases 2.4 cents par
gallon of blended milk. A 50 cent increase in the Class I price results
in a one to two cent increase in the after-tax cost advantage of recon-
stituting milk.

Although it would be difficult to rank the importance of these vari-
ables, it is ciear that, within a realistic range of possible prices, the
prices of nonfat dry milk, condensed skim milk, Class I milk, and blended
and fresh milk products are far more important in determining the magni-
tude of the comparative cost of reconstitution than the prices of labor,
water, and the other variables are,

Class I Prices

Given the way that prices are currentiy aligned geographically, it
appears that the Class [ price is the most dominating factor. There is
a high correlation between Class I prices and comparative costs; cities
having higher Class I prices have lower comparative costs of reconsti-
tuting milk. Higher Class I prices tend to increase the desirability of
replacing fresh raw milk with reconstituted milk,

The dominating effect of the Class I price is primarily due to the
relative difference between dairy prices across markets. The Class I
price in Boston is $1.66 (12%) higher than the Chicago price, but the
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price of condensed skim milk in these cities differs by only 3 cents (3%).
This is true because Class IIL prices or manufacturing mitk prices are
relatively uniform across the U.5., nut Class I prices increase steadily
with the distance of a market from the upper Midwest. Given this price
structure, the level of Class I prices will probably be the singlemost
important economic variable in determining the level of the comparative
cost of reconstituting milk.

The thrust of the study by Hammond et al. (1) is to measure the
impact of reductions in Class I prices that are hypothesized to result
from the dereguiation of reconstituted milk. The hypothesized reduction
is assumed to egualize the cosis of reconstitution and fresh milk pro-
cessing, The purpose of this study is not to analyze the policy ques-
tions surrounding reconstituted milk nor is it to thoroughly examine the
implications for Ciass 1 prices of deregulation; however some preliminary
estimates of the potential impact on Ciass 1 prices can be discussed.

Reducing Class I prices will enhance the cost disadvantage to recon-
stituting milk. For each case which results in the greatest cost advan-
tage in each city, a new Class I price that would equalize the cost of
reconstituting milk and the cost of fresh milk processing (i.e., make the
comparative cost of reconstituting milk egqual zero) has been calculated
and is reported in Table 3. (Prices are not calculated in fractions of
cents sc the price reported is the one which resuits in the positive cost
closest to zero.) The maximum reduction in Class I prices required  to
eliminate any potential savings from reconstitution is: $1.37 in Boston,
$0.35 in Chicago, $0.80 in Dallas, $0.98 in Jacksonville, $0.70 in
Knoxville, and $1.11 in New York. Hammond et al. estimate a shori-run
reduction in Class I prices for 1976 of $1.08 in the Northeast, $0.14 in
the Lake States, $0.83 in the South Central States, and $1.57 in the
Southeast (1, p. 16).

The reader is urged to make comparisons cautiously and draw conclu-
sions carefully. As will be shown later, the comparative cost of recon-
stituting milk is sensitive to the choice of price data; prices from a
different month or year can significantly alter the magnitude of the com-
parative cost of reconstitution. We are not prepared to make a final or
conclusive judgment on likely or potential impacts of reconstituted milk
deregulation on Class 1 prices. Given this important caveat, it would
appear that the estimates of Hammond et al. are somewhat high, allowing
for inflation and the nature of our breakeven prices. In addition, by
comparison to our numbers, the regional impacts estimated by Hammond
et al. may be somewhatl overstated in the Southeast and somewhat under-
stated in the Northeast.

wholesale Prices of Milk Products

In addition to Class I prices, the comparative cost of reconsti=-
tuting milk can be significantly altered by differences between the
wholesale prices of fresh and blended milk products. Although it has
been assumed that there is no difference between these prices (see
Table 1), the wholesale orice of blended milk can be reduced to equalize
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the costs of reconstituting milk and fresh milk processing. In order to
eliminate any possible savings from reconstituting milk, the wholesale
nrice of bTended milk would have to be less than the wholesale price of
fresh milk by 11 cents per gallon in Boston, 2 cents in Chicago, 4 cents
in Da%}as and Knoxville, 8 cents in Jacksonville, and 9 cents in New
York.X:

Although a caveat about making direct comparisons is again in order,
these figures can be examined in 1ight of estimates reported by the USDA
(4). The USDA study reports estimates of the difference between the
retail prices for fresh milk and "blended reconstituted milk,” with their
blended milk being of the type described by Hammond et al. (4, p. 75968).
They also calculate price differences for three different blends of
reconstituted mitk and fresh milk-~-50 percent reconstituted, 60 percent
reconstituted, and 70 percent reconstituted. In our StUGY., reconstituted
skim milk is 87 percent of the volume of blended milk in all plants which
blend 10 percent of their beverage milk output, and it is 58 percent of
the volume of blended milk in plants which blend 50 percent of their
beverage milk. The cases for Boston, Jacksonville, and New York that are
associated with the breakeven wholesale price differences mentioned above
(11, 8, and 9 cents/gallion, respectively) represent plants that have 58
percent reconstituted skim milk in their blend. The difference betwean
retail prices for fresh milk and blended milk containing 60 percent
reconstituted milk is calculated by the USDA to be 8 cents per gallon in
the Northeast and 9.8 cents per gallon in the southeast, based on 1978
data (4, p. 75968). The cases for Chicago, Dallas, and Knoxville that
are associated with the breakeven wholesale price differences mentioned
above (2, 4, and 4 cents per gatlon, respectively) represent plants that
have 87 percent reconstituted skim mitk in their blend. The difference
hetween retail prices for fresh milk and blended milk containing 70 pere
cent reconstituted milk is calculated by the USDA to be 2.2 cents per
gallon in the Lake States. 4.4 cents per gallon in the Corn Belt, and 7.0
cents per gailon in the South Central States, based on 1978 data (4,

p. 75968}.

Dairy Prices from Different Time Periods

Farm prices for raw milk, i.e., Class I, 11, and I1I prices, have
historically exhibited different seasonal patterns of increase than have
wholesale prices of nonfat dry milk or condensed skim milk. In recent
years, raw milk prices have tended to increase gradually through the
year, whereas nonfat dry milk prices tended to hold fairly steady prior
to adjustments in the CCC purchase price and then jump to the level of
the CCC purchase price in April and October. Prices of condensed skim
milk tend to follow the price of nonfat dry milk. Since raw milk is a

4/The specific cases to which these figures apply are case 31 in
Roston and New York, case 37 in Chicago and Knoxville, case 28 in Dalias,
and case 27 in Jacksonville. These are the cases which result in the
greatest cost advantage to reconstitution when the standard prices in the
respective cities are used.
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source of cost reduction and nonfat dry milk and condense are scurces of
cost additions, the relative difference between raw milk prices and
nonfat dry milk or condense prices can affect the sign as well as the
magnitude of the comparative cost of reconstitution. In other words,
when raw milk and nonfat dry milk or condense prices are relatively far
apart it can be cheaper to reconstitute miik, but when these prices are
relatively close it can be cheaper to process fresh milk. Since relative
price differences can vary seasonally, one should examine prices from
several time periods.

The prices for Class I, IT, and I1I milk, nonfat dry milk and con-
densed skim milk used for the various cities in the preceding analyses
are the reported prices fer March 1981, At the time data were being
assembied, these were the most recent available prices, To get some
measure of the sensitivity of the results to the cheice of time period
for which prices are collected, dairy price data for New York were aiso
assembled for October 1980 and the average of all months in 1980.
October represents a month in which nonfat dry milk and condensed skim
milk prices would be expected to be relatively close to raw milk prices,
whereas these prices would be relatively farther apart in March. At this
time, a thorough analysis of prices in other months, years, or market
areas has not been compieted, but the preliminary results are given
below.

The comparative cost of reconstituting milk is calculated for these
alternative New York dairy prices for four cases reported in Table 4,
Representing high and Tow cost cases, the cases shown shouid illustrate
the general impact of choosing prices from different time periods,

As shown in Table 4, there are significant differences in the COom=
parative costs of reconstitution based on dairy prices from these three
time periods. Case 17 has the highest cost disadvantage, based on New
York prices; with the original March 1981 prices, the comparative cost of
reconstitution for case 17 was virtually zero. With October or annual
average 1980 prices, there is no doubt that it is more expensive to
reconstitute miik in New York under the conditions of case 17. At the
other end of the spectrum, case 31, the case with the greatest cost
advantage, results in a cost savings attributable to reconstitution undep
all three price sets. Case 23 results in the greatest cost advantage
among all cases in which 1) reconstituted milk is unregulated and 2) the
SKF standard is held at 8,7 percent. There is no cost savings for these
types of cases when October or annual average 1980 prices are used
{cases 17 and 23 represent the high and Tow costs among these types of
cases). Moreover, not all of the cases in which the SNF standard is
reduced to 8.25 percent result in a cost savings when the other dairy
prices are used. Cases 25 and 31 represent the high and Tow cost cases
when 1) reconstituted milk is unregulated and 2) the SNF standard is
reduced to 8.25 percent. Both tases result in comparative cost savings
when March prices are used, but the cost advantage of reconstituted milk
is eliminated for case 25 (and presumably a few others) when October and
annual average 1980 prices are used.

To summarize, the resylts with March 1981 prices for New York dindi-
cated that it was cheaper to reconstitute miik than to process fresh milk
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under virtually all of the test case configurations; however, when prices
from other time periods are chosen, the cost advantage of reconstituted
milk is eliminated for all cases in which SNF standards are maintained

at 8.7 percent and even some of the cases in which the SNF standard is
reduced to 8.25 percent.

If the prices of nonfat dry milk and condensed skim milk exhibit the
same seasonal relationship to milk prices in the other cities as they do
in New York, as one would expect, one would hypothesize that there would
be no cost advantage to reconstitution in Dallas and Knoxville when
October and annual average 1980 prices are used, and the cost advantage
in Boston and Jacksonville is reduced and prcbably eliminated in many, 1f
not most, cases .2/

-E/The difference between comparative cost in New York and Boston,
based on March prices is about one cent, but the difference between
comparative costs in New York based on March 1981 and October 1980 prices
is almost three cents.,
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Aggendix A

Technicail Data

The following tables contain somé of the technical data uysed for
this study. Table Al lists the capital items required under various
operating assumptions and the purchase prices for additional plant and
equipment. These data are used to calculate capital costs.

Table A2 itemize
under alternative ass

Tables A3 and A4 iilustrat
and milk products produced in p
other operating assumptions.

tricity requirements

s the labor, heat, and elec
vironment.

uymptions about the operating &n

e the gquantities of ra
lants of both sizes an

w ingredients needed
4 under the various
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Purchase Prices and Salvage Valyes of Ad

ditional Plant and
Equipment Under Alternative Operat?ng Assumptions,

Assumptions/Plant and Equipment Value
(%)
I. Nonfat Bry MiTk Useg to Reconstityte
A. 10% Blended Volume
1. 30,000 gallon plant 0
» 100,000 gaiion plant 0
B. 50% Biended Volume
1. 30,000 gaijon plant
a8. blend vat 10,000
b. blender angd pipe 13,000
C. refrigeration 18,000
d. trash handling 14,000
€. total 55,000
f. saivage valye 5,500
2. 100,000 gallon plant
a. blend vat 22,0060
b. blender and pipe 36,000
C. refrigeration 60,000
d. trash handTing 36,000
2. enlarge blend room 15,000
f. total 169,000
9. salvage value 16,900
IT. Condensed Skim Milk Used to Reconstityte
A. 10% Blended Yolume
1. 30,000 galion plant
&. two used 2,000 gallon tanks 6,500
b. instaliation 4,500
Lo pump and pipe 9,500
d. total 20,500
2. salvage value 2,060
2. 100,000 gaiton plant
a. two used 6,000 gallon tanks 18,000
b. installation 9,300
C. pump and pipe 9,500
d. total 36,800

2. salvage value

3,680
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Table Al. (continued)

Assumptions/P1ant and Equipment

B. 50% Blended Yolume
1. 30,000 gallon plant

a. two used 6,000 galion tanks 18,000
b, installation 9,300
c. pump and pipe 9,500
d. in-1ine blender 28,000
€. ~efrigeration 11,000
£, total 75,800
g, salvage value 7,580
2. 100,000 gallon plant
a. two used 15,000 gallon tanks 45,000
b, installation, pump and pipe 31,000
c. in=line blender 32,500
d. refrigeration 44,500
e. enlarge hiend room 15,000
£, total 168,000

16,800

g. salvage vaiue

source: JAl Engineers.
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Tabie A3, Product Flows In*PianTs'Produc?ng 30,600 Gal'lons of Beverage Milk per Day,?

Ptant with 102 Plant with 508
Totally Fresh Totalily Fresh Blended M{1k Blended M|k
{Per Dayy Mtk Plant 8..7gb 8.25%¢ -8,7gb 8.253¢

Raw Ingredients;
Raw Milk (cwt.) 2,755 2,479 2,479 1,836 1,836

NonfaT.Dry Mk (tbs,)d ¢ 2,059 1,939 6,894 6,267
Water (gals,.)d ¢ 2,450 2,464 8,175 8,247
Condensed Skim MHK {1bs,)d 0] 6,273 5,909 20,912 19,094
Water (qats,)d 1] 1,945 1,988 6,491 6,709
intermediate Products:
Skim Miik {cwt,) 750 675 675 375 375
Light Cream (cwt,) 169 152 152 84 84
Produced from:
Raw Mjlk (cwt,) 819 827 827 460 460
Flnal Products:
Fresh Mitk (gals,)} 30,000 27,000 27,000 15,000 15,000
Produced from:
Raw Milk (gals,} 21,344 19,209 19,209 10,672 10,672
Skim Mitk (gals,) 8,686 7,817 7,817 4,343 4,343
Excess Light Cream {cwt,) 169 118 118 o 0
Blended Mj|k (gals,) o] 3,000 3,000 15,000 15,000
Produced from:
Raw MjIk {gals,) 0 0 0 5,328 5,328
Light Cream {gals,) 0 397 397 994 994
Reconstityteq Skim (gals,) 0 2,603 2,603 8,686 8,686

a Quantities are reperted ‘In . poynds and gallons; sums may .not add‘exacfly due to
Founding ‘errops fnfroduced<when'converfing pounds +o gal fons,

b Sollds~not-fat are standardized +o 8.7 percent,
< Solids«nof—faf‘are-standardlzed to 8,25 percent,

d Plants use slther nonfat dry mlik and the corresponding water or condensed skim
milk and +he correspond ing -water, not ‘both ‘at once, -
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Tabie Ad4. Product Flows In Plants Producing 100,000 Gzl lons of Beverage Milk Per Day.®

Plant with 108 Piant with 508

Products Total ly Fresh Blanded Milk Blended Milk
(Per Day) Milk Plant 8,748 8,258 878>  8.258°

Raw Ingredients:

Raw MITk (cwte) 9,182 8,264 8,264 6,119 6,319
Nonfat Dry Milk (ibs.)d 0 6,865 6,465 22,878 20,883
Water (gals.)d 0 8,167 8,214 27,250 27,489
Condensed Skim Milk (Ibse)d 0 20,009 19,697 69,707 63,647
water (galso)d 0 6,482 6,628 21,635 22,362

intermediate Products:

Skim Milk (cwte) 2,501 2,251 2,251 1,251 1,251

Light Cream (cwt.) 562 506 506 281 281
Produced from: .

Raw Milk (cwt.) 3,064 2,757 2,757 1,532 1,532

Final Products:

Fresh Milk (gais.) 100,000 90,000 90,000 50,000 50,000
Produced from:
Raw Mitk (gals.) 71,146 64,031 64,031 35,573 35,573
Skim Mitk (gais.) 26,952 26,057 26,057 14,476 14,476
Excess Light Cream {cwta) 562 394 394 0 0
Blended Milk (gals.) 0 10,000 10,000 50,000 50,000
Produced from:
Raw Milk {gals.) 0 0 0 17,761 17,761
Light Cream (gals.) ‘ 0 1,324 1,524 3,315 3,315
Reconstituted Skim (gals.) 0 8,677 8,677 28,952 28,552

Quantities are reported in pounds and gallons; sums may not add exactiy due fo
rounding errors introduced when converting pounds to gailons.

b 5ot1ds-not—-tat are standardized to 8.7 percent .
€ 5o|ids-not-fat are standardized To B8.25 percent,

piants use elther nenfat dry mitk and the corresponding water gE_condensed skim
milk and the corresponding water, not both at once.






Appendix 8

Comparative Costs of Reconstituting Milk,

Before Income Taxes
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