









































estimation is that few UHT plants currentiy exist in the United States,
therefore it is not possibie actually to measure existing plant costs.
Economic engineering involves planning and designing new UHT fluid
milk processing plants of different sizes and collecting the costs
associated with owning and operating each plant to evaluate the
possible cost/size relationships that may exist.

The other major advantages of the economic engineering approach
in estimating plant costs and economies of size in UHT fluid milk
processing are (Fischer et al., 1979}):

1. A1l costs are evaluated at the same point in time.

2. Rate of plant utilization can be specified and may be held
constant to compare costs of different size piants.

3. Product mix may be held constant for all plant sizes to
facilitate cost comparisons.

4. Technology embodied in facilities and equipment is the most
modeyn oy recent.

The principal disadvantages of the economic engineering approach
are (Scherer, 1980):

1. the heavy demands it places on both the investigator's and
his informant's time;

2. the tendency of some engineers to underemphasize the sensitivity
of plant size decisions to changes in input prices.

3. the reliability of the estimated engineering parameters for
new systems; and

4, difficulty in estimating managerial diseconomies.

The estimation procedures differ somewhat among the major types
of plant costs and are discussed under two headings: capital investments
and operating costs.
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Two factors were considered in selecting the range of plant sizes,
market penetration and efficient plant operation. However, before
discussing efficient plant organization and 1ikely market penetration
figures for UHT fluid milk in the United States, a general description

of UHT plant operation is provided.

The General Nature of UHT Processing Operations

The stages in UHT fluid milk processing are: receiving raw milk
from producers, standardizing the milk, treating the milk at ultra-
high temperatures, aseptically filling the container with the treated
product, storing, and distributing the product to various markets.

Raw milk normally is delivered to the processing plant six days
per week in transport-tanker trucks. The raw milk is pumped from the
tankers through a cold milk separator that removes the butterfat. The
resulting skim milk and cream (containing most of the butterfat) are
stored in separate storage tanks.

As processing operations begin, skim milk and cream are pumped
from their respective tanks through a ratio controller to produce
milk possessing the desired fat content. Next the milk passes through
a blender, where flavors and other additives such as stabilizers can
be blended into the milk.

From this point the raw milk is processed differently under the
UHT process and than under conventional pasteurization, starting with
the heat treatment. The higher temperature used in the UHT process
sterilizes the raw milk, whereas some non-pathogenic bacteria survive
the lower temperatures used for conventional pasteurization. There are
two basic methods used to sterilize fluid milk, usually referred to as
the direct and indirect heating methods.
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200,000-gallon per week‘plant and $.2451 for a 400,000-gallon plant.

By interpolation, these estimates suggest that UHT processing costis are

80 to 100 percent higher than HTST processing costs for similarly sized
plants, and that small HTST plants have lower costs than Targe UHT plants.
Furthermore, Fischer also found that HTST processing costs decreased by
24.1 percent as plant production increased from 50,000 to 400,000 gallons
per week, whereas UHT processing costs decrease by only 14.7 percent as
plant increases from 65,625 to 603,750 gallons per week. Therefore, the
economies to be gained in UHT processing are less pronounced.

It is beyond the scope of this study to evaluate the 1ikely market
share of UHT fluid milk products, but it must be noted that a small
market share relative to HTST products implies smaller, higher cost UHT
plants competing with Targer HTST plants enjoying the substantial cost
advantages of economies cof scale. Furthermore, existing HTST plants
already have made their capital investments and can, if necessary, operate
under price and volume conditions that permit them to cover their operating
expenses only. However, a new UHT plant is a financially attractive
venture only if the expected returns exceed both the investment and operating
costs.

These results imply that for UHT fluid milk to compete successfully
with HTST fluid milk in the United States, substantial cost savings must
lie in other areas of UHT milk marketing relative to HTST milk marketing,
e.q., in the distribution and retailing aspects of UHT fluid milk. UHT
fluid miTk requires no refrigeration and thus, cost savings may arise in
the distribution and retailing of UHT fluid milk products in comparison
to HTST products. If not, feasibility will depend con consumers being
willing to pay a price premium for UHT fluid milk products to offset the
additional processing costs.
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