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ABSTRACT

Between 1964-65 and 1969-70, average occupancy levels of warehousing space
dropped approximately 58 percent. This resulted in an inerease in storage costs
of $2.23 per bale per year. The cost structure for the handling functions also
increased significantly during this period. The principal forces affecting both
the storage and handling functions were declining volume and increasing cost of
inputs. These conclusions are based on an analysis of accounting and operating
data obtained by personal interviews from a sample of firms in the industry.

The results of the analysis also indicated that regional differences existed in
the cost structure associated with warehouses and compresses.

Key Words: Cotton, warehouses, compresses, storing, handling, 1964 costs, 1969
costs, competitive costs,
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HIGHLIGHTS

Smaller volumes of cotton available for storage and handling and continuing
price increases for major inputs have increased cotton warehousing costs.
Average occupancy of warehousing space dropped from about 57 percent of capacity
in 1964-65 to 24 percent in 1969-70. During the 5 years, storage costs alone
rose from $3.53 per bale-year to $5.76.

The results of the statistical analysis performed on the storage function
indicated that differences existed in the cost structures associated with ware-
houses and compresses. The structure of variable costs in 1964 was essentially
the same across all geographic regions for both types of facilities. By 1969,
however, the overall variable cost structure of both types of facilities under-
went a significant shift. In addition, the shifts in variable costs occurred at
a rate that wvaried by geographic regions.

Facilities in the Southeast-South Central region had gained a definite cost
advantage over those of the other regions by 1969. This advantage can be attrib-
uted to one or both of two reasons: (1) a lesser increase in the price of var-
iable inputs; and (2) a more favorable change in the marginal productivity of
the variable inputs. Even with its predominance of small operations, these
facilities can store cotton at relatively low costs in plants of 15,000-bale
capacity or larger, provided an occupancy level of 50 percent is maintained,

The results for fixed costs at warehouses were identical to those outlined
under variable costs, that is, significant changes over time and a disappearance
of geographic homogeneity, Fixed costs associated with compresses, however,
varied significantly between geographic regions in both years and underwent a
substantial change. in all regions,

In general, the handling functions also experienced significant shifts in
the cost structure over the 5S5-year period. Almost without exception, marginal
costs were higher in 1969, indicating conclusively that rises in the price level
outstripped increases in the productivity of the same inputs.

A framework of a minimum=cost warehousing complex, based on assumptions of
perfect competition, was used to compare existing conditions within the industry.
As an example, with the 1969-70 capacity and distribution of volume of cottom
stored, total storage costs were estimated at $5.76 per bale per year and out-
of-pocket cost at $3.63. Under conditions of perfect competition, total per
bale cost would be reduced to an estimated $3.59; ocut-of-pocket cost would be
reduced to $2.90 per bale, or a decrease of about 73¢. Establishment of rates
equal to average total cost of $3.59 per bale would maintain about 9.1 millionm
bales of storage space, compared with the present estimated capacity of 27 mil-
lion bales.

The impact of eliminating surplus capacity in warehouses will not likely be
distributed across regions in direct proportion to existing capacity since
storage costs are the major component of total cost, The Southeast has the most
capacity to lose in an absolute sense because it has more space, Furthermore,
this region has a distinct cost disadvantage since most firms have a capacity of
15,000 bales or less. In the other regions, economies of scale are evident,
with the South Central region having a definite cost advantage.
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Port compress facilities have several advantages over those of other regions.
The most important of these is that they de not compete to any great degree with
other compresses because they handle cotton for export, as opposed to domestically
consumed cotton stored at other compresses. Although ports tend to have large
plant facilities, there is little evidence of economies of scale because of their
limited size range.

Compresses in the Southeast-South Central region have a slight cost advan-
tage over the other regions because of a lower total cost structure and the
large number of operations with capacity in excess of 50,000 bales. Since most
of these large operations are in the South Central region, the greatest decline
in capacity should occur in the Southeast. On the other hand, Southeast com-
presses, like warehouses, are nearest the South's textile mills and, because of
that, have a favored position,
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STORING AND HANDLING COTTON IN PUBLIC FACILITIES=-
AN EVALUATION OF COST STRUCTURES IN 1964-65 and 1969-70

by

Joseph L., Ghetti, Whitman M. Chandler, Jr.,
Roger P. Strickland, Jr., and Rodney C. Kite
Agricultural Economists, Marketing Economics Division

INTRODUCTION

The cotton warehouse and compress industry occupies an important position
in the present system of marketing American cotton. The characteristics of the
commodity, the manner in which it enters the marketing channels, many quality
differences, and exacting specifications of cotton manufacturers make concen-
tration of cotton into local and terminal warehouses essential to effective
merchandising. Cotton merchants seldom see the actual bales which they merchan-
dise, and depend on the compress and warehouse industry to provide all essential
services associated with physical handling. Among the more important services
which it provides are: receiving, including weighing, sampling, issuance of
warehouse receipts, and identity preservation; storing; separating into uniform
lots at the time of shipment; compression; and shipping.

Although cotton production was relatively stable from 1951-52 to 1964-65,
storage capacity increased over 9 million bales. During this period, peak
occupancy varied from 34 percent of total available capacity in fisecal 1951-52
to 94 percent in fiscal 1955-56 (table 1). Average occupancy levels varied
from 21 percent during the 1951-52 season to 78 percent during the 1955-56
season. Primarily as a result of decreased exports, continued high production,
and the Government storage program, peak occupancy levels remained fairly high
through the 1964-65 season. The peak occupancy level during the 1964-65 season
was about 71 percent. At this time, there were approximately 1,200 compress
and warehouse installations approved by the Commodity Credit Corporation (CCC)
to store Government-owned and price-support cotton.

Government-controlled cotton decreased from 9.9 million bales in 1956 to
1.6 million bales in 1961 and, as a result, average occupancy levels fell to
about 37 percent in both the 1960-61 and 1961-62 seasons.

Following the 1961-62 season, occupancy levels again began to climb and
reached 58 percent in 1963-64. During this time, volume stored increased and
totaled about 19 million bales in 1964-65. Of this total, over 10 million bales
were directly owned or controlled by the Government.

During the 5 years after 1964-65, cotton production declined, while storage
capacity remained stable. As a result, average occupancy fell to about 25
percent in both 1968-69 and 1969-70. Government-controlled cotton also declined
from 10.4 million bales in 1964-65 to 2.9 million bales in 1969-70.

The number of compress and warehouse installations approved by the CCC
declined to about 900 by 1968-69. About 74 percent of these units, heavily
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Table 1.--Total storage capacity, average occupancy, peak occupancy, and
Government-controlled cotton, 1945-69

Year 1/ f Total capacity ' Average Peak : Government-—
- i _occupancy : occupancy : controlled 1/
S Million bales = = = = = = = = = = = =
1945, covnnnnnet 15.5 8.2 10.6 6.9
1986, o sonmnm s 15.5 3.8 6.2 .8
1947 sssnsnsnnst 15.5 3.4 5.5 006
1948 ciennnnana® 15.2 6.0 8.3 004
i [ 1L 15.5 7.7 10.7 3.8
1950 . cesnnansnt 15.5 4.1 7.0 3.5
8 )i iamwwnnt 17.4 3.7 5.9 0oa
108D i i ware : 17.1 5.5 7.6 .029
Y95 e iaalees : 17.5 0.3 12.1 2.0
Y958 s iivien nins : 17.1 11.6 14.0 7.0
L e : 18.7 14.5 17.6 8.1
1956, s inawses : 21.4 13.4 16.9 9.9
1057 i ianvninae : 21.7 10.0 12.6 5.2
1958, iviinines : 22.0 9.8 12.8 2.9
02 Ll e S S : 22.5 10.1 14.4 7.0
1960, . ciccasaai 22.4 8.4 12.2 5.0
1901 in e nninnt 22.8 8.4 11.9 1.6
1962 vasinnviniant 22.8 11.6 14.7 4.7
i 24 .0 14.0 175 8.2
1968 e vunsnnnt 26.4 15.2 18.8 10.4
1965 isnenswint 27 .8 17.0 19.7 11.6
1966 e nsnsnnst 28.4 14.2 18.3 12.2
1967, e nwinin et 27.7 9.1 11.6 5.8
L] e 27.0 6.8 9.8 i
T o . 26.6 6.3 0.1 2.9

1/ Year beginning August 1.

Source: Adapted from various statistical bulletins, U.S. Department of
Agriculture.

concentrated in the southeasternm part of the Cotton Belt, are small facilities
without compression equipment. The remaining 26 percent are large facilities
with equipment suitable for changing the size and densities of cotton bales.
Although a few such compresses exist in the southeastern part of the Cotton
Belt, most are in the South Central and Southwestern Belt regions, with the
remainder in the far western area and at Gulf ports. Total storage capacity

of about 27 million bales is concentrated primarily in the South Central, South-
eastern, and Southwestern States—-36, 22, and 23 percent, respectively, Of the
remaining storage capacity, 9 percent is located in the West and about 10 per-
cent at export points bordering on the Gulf, Pacific, and Atlantic seaboards.
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Although wages and other costs increased substantially from 1962 to 1965,
warehousemen in general were able to maintain a reasonable cost-revenue rela-
tionship because of continued high occupancy levels.

More recently, however, the warehousing industry has experienced the most
difficult times in its history. Significant reductions in production, which
resulted in an extremely fast disappearance of Government-owned stocks, caused
average occupancy levels to decrease from about 57 percent in 1964-65 to an
estimated 24 percent in 1969-70, leaving excess warehousing space in most areas
of the Belt. Along with the decline in Government-pwned stocks was a corre-
sponding reduction in gross handling and storage revenues of these firms. 1In
the past, profitable operation of many firms depended upon storage and handling
revenues received from the Government-owned stocks.

OBJECTIVES

The purposes of this study were to measure changes in the cost of handling
and storage of cotton since fiscal 1964-65, to provide information on factors
associated with these changes, and to estimate cost expected to prevail under
pure competition. The specific objectives were to provide: (1) estimates of
changes in cost of handling and storing cotton since fiscal 1964-65; (2) esti-
mates of the effects on cost of handling and storing of wvarying volumes, size
of plant, location, and types of facilities; and (3) estimates of rates expected
to prevail under assumed conditions of free competition. This study, based on
sample data representative of the industry, should be useful to managers and
others who wish to compare their coperations with data from other plants in
their area. No attempt has been made to evaluate new technologies known to exist
within the industry. Later reports will show results of economic-engineering
studies of labor and equipment requirements and variations of costs among dif-
ferent methods of receiving, storing, compression, and shipping, including use
of new technologies.

FROCEDURE

The cost data for an economic analysis of compress and noncompress ware-
houses were obtained by interviews with persons from firms in the industrv for
1964=-65 and 1968-69. The selection of plants to be studied was made independ-
ently for warehouses and compresses from a list of firms eligible to handle and
store Government—owned or -loaned cotton. Firms were stratified by geographic
area and capacity groups and a proportionate random sample was drawn from each
stratum.

Compresses were stratified into three capacity-group levels and warehouses
into five size groups. The sampling procedures were developed in consultation
with the Statistical Reporting Service.

During 1964-65, personmel of 73 compress warehouses and 60 noncompress
warehouses were interviewed. For 1968-69, a total of 120 firms were interviewed
(appendix tables 29 and 30). The sample consisted of 72 compress warehouses
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and 48 noncompress warehouses. The 1964-65 firms represented approximately 30
percent of the approved capacity and about 11 percent of the firms. For 1968-
69, the sample represented about 36 and 13 percent of the capacity and firms,
respectively. The smaller warehouse sample in 1968-69 resulted because some 300
firms went out of business since fiscal 1964-65.

* Data were obtained for both years on quantities of cotton handled and
stored, plant and equipment inventories, type of structure, and uses made of
buildings and equipment. Crew organization and makeup, bales handled per hour
in each function, number of pieces and type of equipment used, and other perti-
nent data were developed from the interviews. Moreover, all cost data pertinent
to plant operation, including taxes, labor and management salaries, fuel, sup-
plies, insurance, home office prorations, electricity, and other cost items were
obtained for each facility. These data provided the basis for analyzing various
operations within the plant. Allocation of cost items between handling and
storage operations was done in a uniform manner in both years, according to the
plan outlined in appendix A.

In both years, many differences were found in depreciation rates used for
identical assets and in the amount of interest paid. To eliminate the effect
of these variations, data were summarized using standardized rates as shown in
the rate schedule in appendix A. The rates shown were applied to the acquisi-
tion cost of buildings and equipment. These adjustments resulted in a smoothing
out of cost variations between plants. Large differences still existed, how-
ever, because some assets had been entirely depreciated, while other plants
recently built or reorganized had much higher depreciation charges.

To eliminate these variations, the replacement cost of buildings and equip-
ment was calculated for each facility. An average cost per square foot of $2.15
for warehouses and $2.30 for compress warehouses was used in 1964-65. Compara-
ble costs used to develop estimates for 1969-70 were $2.40 and $2.57. These
costs included buildings, water systems, spur tracks, outside blacktop or
paving, and other improvements. These estimated costs were applied to the total
number of square feet of floor space existing in each year. Depreciation was
computed at 2.6 percent of the total cost derived.

Costs of all other assets at individual plants, except pressing machinery
and land, were also calculated to reflect price levels existing at that time.
For 1964-65, replacement costs for these items were calculated at 105 percent
of the original acquisition cost. For 1969-70, costs were estimated at 110
percent of the original value. Replacement of compression equipment was esti-
mated at $115,000 and $120,000 in 1964-65 and 1969-70, respectively. An al-
lowance equal to the original cost of land was allowed in estimating return on
investment in both years.

To further minimize the variations found among plants, interest on invest-
ment based on replacement cost estimates was computed for each plant. This was
done because some plants--those newly constructed and older plants that had
recently changed hands--showed substantial interest charges. Many plants of
comparable age and structure, where company monies were being used for invest-
ment, showed no interest charges. Interest on investment was calculated at 6.0
percent for 1964-65 and 7.0 percent for 1969-70, and applied against one-half
the replacement cost of buildings and equipment, plus the original cost of land.
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Interest on working capital was also computed for each plant. These costs
were calculated at 6.0 and 8.0 percent per annum on one-fourth of the out-of-
pocket cost in 1964-65 and 1969-70, respectively.

Cost increases for 1969-70 for such items as labor, insurance, taxes, etc.,
were also computed. Rates of increase for each affected item are shown on page
45 of the appendix.

In developing storage requirements and competitive rates, it was assumed
that only the amount of total storage space needed to handle and store the peak
amount of cotton available would be utilized. Peak storage requirements for
each area were established on the basis of carryover of cotton, plus projected
monthly production, minus projected monthly disappearance. Requirements by
area for 1969-70 are shown in appendix table 31. Average occupancy levels were
established by determining the peak and average volumes of cottom in storage
during the year. A ratio between peak volume and average volume in storage was
then developed. For example, peak requirements for 1969-70 were estimated at
9,137 million bales, and average requirements at 6,309 million bales, which
resulted in an average occupancy of about 70 percent. At the peak, however,
plants would be occcupied at 100 percent of capacity.

After establishment of average and peak occupancy levels, cost was recal-
culated for each plant to determine a new set of cost data, assuming each plant
would be occupied on the average at 70 percent of its total capacity. The ratio
between receipts and shipments, etc., and stored volume at sample plants was
used to determine the amounts of cotton received, shipped, etc., and to expand
the sample to the universe. For example, if plant A's receipts were 1.5 times
as large as its stored wolume in 1969-70, this ratio was used to determine the
amount of cotton that plant A would receive if it were occupied at an average
of 70 percent for the year. Assume plant A to have a capacity of 20,000 bales
occupied at 70 percent on the average, or 1%,000 bales, Multiplying this figure
(14,000) by 1.5 (the ratio of receipts to stored volume) gives total receipts of
21,000 bales that could be expected at this plant. Similar calculations were
made for other functions.

After all calculations had been made and a new cost developed for each
function and group of plants, longrun and shortrun rates were established. To
determine these rates, capacities available were plotted against cost, beginning
with the least-cost plants. Each point on the graph indicated the total amount
of storage available at specified cost increments. The point at which available
capacity equaled peak storage requirement was determined as the competitive rate
or the marginal firm's cost. lf Longrun competitive rates would provide a
sufficient return to cover the marginal firm's depreciation and interest on the
replacement cost of the facilities, plus all out-of-pocket cost. As calculated
for marginal firms, the rates include normal returns to capital equal to that

1/ The marginal firms are defined as those whose unit and marginal cost
would just equal the established rate when operating at the industry's average
occupancy.



which could be earned in investments of equal risk. All firms with cost lower
than the marginal firms would derive a net profit, since their unit cost would
be less than that of the marginal firms.

Shortrun competitive rates would cover the marginal firms' out-of-pocket

cost only and would not provide for interest or depreciation charges. For pur-
poses of this report, it was assumed that firms would continue to operate so

long as their out-of-pocket costs were covered. Firms with out—of-pocket cost
lower than the marginal firms would be maximizing returns or minimizing their
losses since all or a portion of fixed cost could be recovered.

Covariance analysis was used to determine the effects of wvolume, size, and
capacity on the cost of storing and handling of cotton in each area and for each
type of facility. No attempt was made to inject any aspects of differences in
levels of efficiency other than that reflected in the basic data obtained from
study firms. Tests of statistical significance were used to determine which
subgroups of data--geographical or time--should be combined under one regression
equation and to determine the appropriate functional form. Regression equations
were fitted by functions (receiving, storage, etc.) for each year by geographic
region and type of facility. Separate analyses were made for different years
if statistical analyses indicated separate equations to be appropriate. The
analyses were based on total annual cost for individual warehouses and compres-
ses and then converted to a per bale cost. Detailed information on determining
the significance of a regression equation is shown in appendix C.

COST ANALYSIS BY FUNCTION

This section compares costs by type of facility and geographic regions for
1964-65 and 1969-70 for each major warehousing function. Since there are marked
differences in operating practices, costs were calculated for warehouses and
compresses separately. Regression equations were fitted to data from each
region, or from combinations of regions as indicated by covariance analyses.
These regressions were then used to derive the per bale cost for typical firms
at various size levels.

Receiving

Receiving includes unloading bales upon arrival at the warehouse, tagging,
weighing, sampling as required, issuing a warehouse receipt, and moving into
temporary storage or to the compression room.

Average total cost for this service at warehouses rose from 94¢ per bale
in 1964-65 to $1.31 per bale in 1969-70 (tables 2 and 3). Comparable costs in
compressing warehouses are 68¢ and $1.01 per bale. Variable cost accounted
for 80 percent or more of the total in both years. Costs for labor and mater-
ials-handling equipment were the two most important items of this total (tables
4 and 5).

A major portion of the increased total unit cost between the Z years is
due to an inecrease in prices after fiscal 1964-65. For example, the cost of
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labor and materials-handling equipment alone rose over 25 percent during the
time. The reduction in volumes received (about 28 percent), however, had some
effect on unit cost, since some fixed costs are allocated to the receiving
function.

Covariance analysis of warehouse costs indicated that the fixed portion of
the total cost structure for receiving, as represented by the constant term,
had changed measurably so that one equation would not fit both years (table 6).
The regression coefficient, or efficiency measure, however, was unchanged over
time. The cost structures of regions were similar enough that a single equation
was appropriate for all regions within each wear.. Total receiving cost per bale
at warehouses in both years derived from the estimating equations in table 6
are presented in table 7.

When comparing the warehouse receiving costs shown in table 7, several
findings emerge. One is the obvious economies of scale in both years, but par-
tiecularly inm 1969-70. Second, the cost structure of the smaller warehouses was
affected by time to a greater extent than that of the larger firms. Not only
was the competitive position of large warehouses improved relative to that of
the small firm, but the large firm was able to offset increases in price of
inputs much more easily than the small warehouse. For instance, a firm receiv-
ing 5,000 bales in 1964-65 would have had to increase its operation by 160 per-
cent to 13,000 bales just to maintain a per bale cost of 51.06. On the other
hand, a firm receiving 22,000 bales in 1964-65 would have had to increase its
operation only 60 percent to maintain a per bale cost of 80¢ per bale.

Table 6.--Warehouses: Cost relationships for receiving cotton,
fiscal 1964-65 and 1969-70

E :Resressian coefficient 1/:Percent variation
Rk ks : b1 : bo : explained
1964-65 2/....: 1.25847 0.83132 %% -0.00390%=* 15
1969-70....... ; 3.71225 83132 %% = _00390%% 75

1/ The estimating equation is Y = a + byX + by x2
Y = total cost of receiving at individual warehouses in thousands of

dollars
¥ = total bales received at individual warehouses in thousands of bales.

2/ Two observations omitted.

*% Significant at the l-percent level.

Although similar relations between volumes received and total cost were
found to exist in compresses, regression analyses reveal that the cost structure
varied across geographic regions to such an extent that one equation was not
appropriate for all four regions in either year (table 8). Moreover, the

=11=-=



Table 7.--Warehouses: Estimated total cost per bale for receiving cotton, fiscal
1964-65 and 1969-70 1/

Thousand bales received f 1964-65 f 1969-70
e R Dollara = & s e SRl
B A et Ly : 2.086 4.540
D e 1.453 2.680
R P L L N P 1.239 2.057
B e e R A 1.130 1.744
e Rt e P e L e 1.064 1.554
R e e A e 1.018 1.427
it e R e e T H .984 1.334
B e e e e e e e T e e i . 957 1.264
L B e e A il G g . .936 1.209
B e P S e .918 1.164
11 !!!!!!!! i!--i--il-iiiiii= igG-B‘ 1-126
1 b o o R .889 1.094
lj’tt--t-.---------.-.--...-: .8?? lvﬂﬁﬁ
L e om0 v S R 867 1.042
I e e A S R b B R B RN 857 1.020
T i Y R 848 1.001
i by e PR e X e i P T .839 .983
e e i H 831 967
i e I et e ol S : .823 .953
b A R I .816 .939
P A AL S b L e J .809 .926
AL T R A, I e, .803 914
D S L e R e .796 .903
G e SR G S e .790 .892
Il e T, Mg S B AT Y . 784 .882
i 10 BRI S P e e e S : . 756 .838
el e e e e i . 731 .801
1 el e o L | gt PR . 707 768
e e e A o 684 738
R e e 661 «711

1/ The per bale costs in this table were obtained by dividing estimated total
annual cost by bales received. Total annual costs were derived from the following
regression equations:

1964-65: Y = 1.2585 + .8313X - .0039x2
1969-70: Y = 3.7123 + .8313X - .0039x2

Y = total cost of receiving at individual warehouses in thousands
of dollars

X = total bales received at individual warehouses in thousands
of bales.

Note: See table 6 for additional information on the above equations.

=12-



Table 8.--Compresses: Cost relationships for receiving cotton, fiscal 1964-65

and 1969-70
; :_Regression coefficients 1/ :
¥ - .Percent variation

Region and vear : Constant ; by : b, : aolained
Southeast - :

South Central: @

1964-65..... eesad  11.24846 0.26335%% 0.00303* 94.9

1969=70..ccvenas : 9.52014 B5416%% 83.9
Southwest: :

1966-65.cuvanaeas  B,24217 . 53234%% 95.2

1969-70...ccueea.t 10.36723 78521 %% 98.4
West: :

1964=65...ccueaat 23.29175 2217 %% 85.3

196970, cssunnes :  20.24570 « 2B790%* B4.4
Ports: :

1964-65..ccaaseei 17.26755 L50087%% 96.5

1969-70..00ue...t 36,07088 .69758% 45.4

1/ The estimating equation is:

Y =a+ bX + I::EK2 for the Southeast-South Central, 1964

Y = a + b1X for all other regions

Y = total receiving cost at individual compresses in ‘thousands
of dollars

¥ = total bales received at individual compresses in thousands

of bales.

* Significant at the 5-percent level.
#% Significant at the l-percent level.

g



geographic regions as a group could not be fitted for the 2 years with a single
equation or coefficient., This indicates that both variable and fixed costs had
changed significantly in all regions.

The estimated total cost per bale associated with a given volume of re-
ceipts for both years is shown in table 9. Except for the Southeast-South
Central area in 1964-65, the receiving costs in each area declined most rapidly
at the lower receiving volumes and remained relatively stable at high wvolumes
of receipts in both years.

Storage

Services normally included in the storage function are: moving bales into
designated storage areas, stacking bales into tiers, recording the location by
compartment row and bale number, maintaining stacks, and performing other nec-
essary custodial functions during the period of time bales remain in the
warehouse.,

At warehouses, total annual per bale cost for storage (including depreci-
ation and interest estimated on current replacement values) is estimated to have
risen from $3.31 (28¢ a month) in 1964-65 to %6.12 (51l¢ a month) in 1969-70=-=an
increase of $2.81 (tables 2 and 3). Increases in annual out-of-pocket cost of
about $1.31 per bale (11¢ a month) accounted for 48 percent of the total. The
remaining 52 percent increase in cost can be attributed to fixed cost, reflect-
ing primarily increases in estimated replacement values.

In compresses, annual cost per bale rose from $3.64 (30¢ a month) in 1964-
65 to $5.53 (46¢ a month) in 1969-70. Out-of-pocket cost in the latter year
averaged $3.43 (29¢ a month)--an increase of 8l¢ over comparable cost in 1964-
65. Expressed on a monthly basis, out-of-pocket cost averaged 28.5¢ a bale in
1969-70--an increase of 7¢ over monthly storage cost in 1964-63. With a decline
in use of facilities from 60 percent in 1964-65 to 30 percent in 1969-70, this
increase in per bale fixed cost is primarily because total fixed costs are
spread over fewer bales, rather than to increases in total fixed cost.

Covariance analysis indicated that when relating total fixed costs of plant
capacity or total variable costs to plant capacity and percent occupancy, one
equation was not appropriate in either case for both 1964-65 and 1969-70. This
indicates that a significant change occurred in both the fixed costs and variable
costs of warehouses between the years (table 10). Another point is that the
warehouse cost structure did not vary significantly across geographic regions in
1964-65. However, by 1969-70, the changes that had apparently occurred in the
cost structure of the industry had taken place at differing rates between
geographic regions.

At this point, a brief explanation is necessary as to the economic ratiocnale
behind the causal effects resulting in the significance of the included variables.
Fixed cost includes the calculated depreciation and interest on buildings and
capital equipment having an operating life of several years' duratiom, with
buildings being the largest component. Since inecreasing plant capacity requires
more buildings and equipment, the level of a plant's capacity becomes a reason-
ably good indication of the associated fixed costs, This statement is supported

= | A



Table 9.--Compresses: Estimated total cost per bale for receiving cotton, by
area and number of bales received, fiscal 1964-65 and 1969-70 1/

Cost per bale

Thousand
Southeast = SR 3 West :
bales South Central : - L

received  .70g4-65:1969-70:1964-65:1969-70:1964-65:1969-70:1964-65:1969-70

Ports

e m m e == Dollarg = = = = = = = = = = = i
10uieninsinnnnns 1418 1.806 1.157 1.822 2.751 2.312 2.228  4.305
15uuevuvensenst 1,059 1.489  .948 1.476 1.975 1.638 1.652 3.102
20ueninininnn.n: 886 1.330  .844 1.304 1.587 1.300 1.364 2.501
25 eiiininis 789 1.235  .782  1.200 1.354 1.098 1.192  2.140
3uenreerinennst 729 1,071 760 1131 1.199  .963 1.076 1.900
B8 . 691 1.126 .711 1.081 1.088  .866 .99 1.728
Wi iivies, 666 1092 688 (1.04 Lok 96 U993 3.599
B s . 650 1.066  .671 1.016  .940  .738  .885  1.499
S0, 660 1i0AS 687 (998  Jees .98  Bke  1.kie
SEvicaliteiant 885 L0ST  GBhR  497Th  [Bk6 . .6%6 815 1.359
B0 . .633 1.013  .636  .958  .810  .625  .789 1.299
S5 it 688 L0L 61 - ks AL sw w967 da%
M0 i siissst 686 990 aB22 933 755 5T G148 1413
s JBhl BBl %616 053 g33. AR 74 1.dys

lﬂuiii'i".‘.‘.‘.l= .6?9 Ig'&'g '595 'ng '655 .49ﬂ IE?d 1'ﬂ58
125, veiiiaiot J732 4030, .582  .868  .609° .450  .639  .986

lsﬂiiiiilllllll I?gg Iglﬂ Is?# IEEE" IS?? .ﬁ23 fﬁlﬁ -I‘93E

LI TR T T

1/ The costs in this table were obtained by dividing estimated total annual
cost by bales received. Total annual costs were derived from the respective
equations presented in table 8.
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Table 10.--Warehouses:

Cost relationships for storing cotton, fiscal 1964-65

and 1969-70
:_Regression coefficients 1/ : Percent
Region and year : Constant b : b variation
: 1 : 2 explained
Variable costs: 1
1964=-65:
All regions
combined.sesesvasst =8.24903 1.04620%* 0,17901%* 75.9
1969=70:
Southeast - g
South Central.....: - .58149 LBl274%% .16595% 83.6
SDl.lthWESt Y EEErEEEE -'9 -95231 1856?{}** - 335‘06** 92-3
Fixed tosts: %
1964-65: :
All regioms :
combined...eeveeent 4.21761 LB6924%% 64.1
1969-70: :
Southeast - :
South Central.....: 3.65049 ,53604%% 92 .4
Southwest...osvsesal 2.22926 L THT 20 %% 95.5

1/ The estimating equations are:
Y) = a + bjXj + boXp

I = a + b1X;

¥; = total variable cost of storage at individual warehouses in

thousands of dollars

Y2 = total fixed cost of storage at individual warehouses in

thousands of dollars

X1 = total capacity of individual warehouses in thousands of bales
X9 = percent occupancy of individual warehouses.

* Significant at the 5-percent level.
%% Significant at the l-percent level,

=16=



by the significance of coefficients for capacity and the reasonably high per-
centage of change in the independent variables that was explained.

The factors affecting variable costs tend to be more complex than those
affecting fixed costs. These factors can be grouped into two categories--size
of operation and degree of utilization of facilities.

All other things equal, an increase in the size of the operation probably
introduces management to new sets of problems and, in all likelihood, intensi-
fies some of the old ones. However, an enlargement of the operation may also
permit the use of new equipment and techniques that make the operation more
efficient. With these possible relationships in mind, size of plant could log-
ically explain some of the fluctuations in variable, as well as fixed, costs.

On the other hand, given a size of plant, the quantity of cotton stored in
the plant, that is the degree of utilization, would likely have an impact on
total variable costs. Percent occupancy reflects the degree of utilization and
was included as the second independent variable. Again, the significance of the
coefficients and the high percentage of change in the independent variable that
was explained support the cholice of wariables.

In 1964-65, relatively large cost reductions in terms of average total cost
per bale could be achieved in warehouses of all sizes just by increasing the
utilization of the storage facilities., Similarly, when utilizing the respective
facilities at more than 20-percent occupancy, economies of scale could be real-
ized., As an illustration of their combined effects, a warehouse of 75,000-bale
capacity and 90-percent occupancy could store cotton at 17.4¢ per bale-month,
as opposed to 69.6¢ for a 10,000-bale capacity warehouse operating at 20-percent
occupancy (table 11).

In 1969-70, the reduction in average total cost of storage made possible
by increasing the scale of operation or fuller utilization of facilities were
equally as great as those of 1964-65 (table 12). Also, in 1969-70, the South-
east-South Central region had a distinctly lower cost structure than did the
Southwest throughout the different combinations of plant sizes and degrees of
utilization.

It is obvious from table 12 that, even with its predominance of small
operations, warehouses in the Southeast-South Central region can store cotton
at relatively low costs in plants of 15,000-bale capacity or larger, provided
an occupancy level of better than 50 percent is maintained,

The regression fitted to the variable cost data for compresses indicates
that a certain degree of homogeneity existed in these costs across all geo-
graphic regions in 1964-65 (table 13). Five years later, these costs had under-
gone a significant change and at rates that differed among regions. All of this
is shown in table 13 by the preclusion of combining 1964-65 and 1969-70 data
and by the inelusion of separate equations for each region in 1969-70.

Fixed costs yielded a somewhat similar pattern. They exhibited such a

degree of heterogeneity that different equations were required for each region
in both vears. This is in contrast to the finding that the variable cost
structure did not vary by regions in 1964-65.
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Table 11.--Warehouses: Estimated total cost per bale-month for storing cotton,
by percent occupancy and capacity, all regions, fiscal 1964-65 1/

: Capacity (1,000 bales)
Percent occupancy . s :

2/ 10 ; 20 : 30 2 50 ; 15
: ———————————— Dollars = = = = = = = = = = = =
20....................: 0.696 0.706 0.708 0.711 0.712
39....................: 514 495 489 484 LA482
ﬂﬂ....................z 422 -390 .379 370 . 366
5ﬂ....................: .368 . 327 .313 .303 .297
g e R T : .332 .285 .269 257 =dal
T Y, B~ .255 .238 .225 217
Bﬂ....................: .286 «233 214 . 200 .193
AN o i e e ; 271 214 .196 181 174

1/ The per bale-month costs in this table were obtained by dividing total
annual cost by bale-months of storage., Total annual costs were obtained by
summing total annual variable costs and total annual fixed costs which were
derived from the regression equations presented in table 10.

2/ The percent occupancy is found by dividing bale-months of storage by the
total capacity expressed in bale-months.

Estimates of the cost per bale-month of storage are presented in tables 14
and 15. The estimates are representative of rather typical firms in each of
five categories of different plant capacities. Included over a wide range are
the variable bale-months of storage as represented by percent occupancy. The
cost advantage of the large compress over its smaller counterpart is obvious as
is the cost advantage of high utilization in any size plant.

Changes did occur in the relation of wvarious regions to other regions be-
tween 1964-65 and 1969-70. The most noticeable one was the general improvement
in the cost structure of the ports in both a relative and absolute sense. The
position of the West appears to have deteriorated, compared with the other
three regions.

The level of average costs in ports shifted upward at all occupancy levels
with each jump in capacity, because total fixed costs increased more than
proportionately with each increment in capacity. This is shown by the regres-
sion coefficient in the ports' fixed cost equation being greater than one
(table 13).
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Table 13.-——Compresses: Cost relationships for storing cotton, fiscal 1964-65
and 1969-70

: :_Regression coefficients 1/ : Percent
Region and year : Constant : b H b : wvariation
: : 1 £ 2 : explained
Variable costs: :
1964-65: 2/ : =10.64845 0.73011%%* 0.,72500%% T4.5
1969-70: :
Southeast g
South Central....: -20.,18237 0.54037** 1.33906%% g2.0
Southwest.ssssssaaa? =24,33897 0.52911%* 1.65218%% 97.3
Westewesusaneasssas? =36.23303 1,0442]1%% 0.97798%% 94.0
POTtSsvsssnnassssest =11.66397 0.77839%* 0.35710%% 84.1
Fixed costs: g
Southeast - i
South Central: .
1964=b5. cnucannuiaut 12.24133 0.57979#%% 62.8
1969=70: ciwaninmiat 12.43488 0.41366%% 84.4
Southwest: H
196465, c0ssnsnssss i - 7.52722 0.91786%% 92.7
196970, caceesnnsass =16.20694 0.93809%% 98.6
West: :
1964=B5..0uasiansana : 12.73087 0.77338%% 94.9
1969=70. ccvcesaasaal 18.12773 0.62127#%% 94.6
Ports: z
1964=65..c0ecacanan : =44 ,18B234 1.56306%% 82.0
1969-70. 0 uveesesaat =46.54761 1.21650%* 90.1

1/ The estimating equatioms are:

-
ka3
I

=3 + bli{l

Y; = total variable cost of storage at individual compressing facilities
in thousands of dollars

Y5 = total fixed cost of storage at individual compressing facilities in
thousands of dollars

X1 = total capacity of individual compressing facilities in thousands of
bales

X9 = percent occupancy of individual compressing facilities-

2/ 1 equation represents the cost structure for all regions in 1964-65.

%% Significant at the l-percent level.
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In both years, the Southeast-South Central region exhibited a generally
more favorable cost structure in terms of lower storage costs for compresses of
all sizes, compared with the Southwest and ports. Because compresses with
100,000-bale capacity were not included in the Southeast sample, the cost fig-
ures presented for compresses in this range under the Spoutheast-South Central
grouping should be interpreted as applying to the latter of the two areas.

The average total costs of storape in compresses vary among regions in the
degree of utilization (table 3). Facilities were utilized much more in the West
than in other regions (appendix table 30). For instance, a comparison of cost
figures for 20-percent occupancy in the Southwest and 50-percent occupancy in
the West clearly demonstrates why the West had the lower costs of the two. In
a similar vein, the Southeast-South Central had 30-percent occupancy, with most
firms falling in the under-100,000-bale capacity groups. This is also a high
cost range. Likewise, 30-percent occupancy in ports coupled with the fact that
most ports have large facilities explains their cost position.

Table 15 clearly illustrates that the reductions in costs from further
utilization of facilities are great and increase with the size of plant. In
addition, large economies of scale are possible for all regions except the ports
if the plant can be operated at better than 50-percent occupancy.

Break-out

Services performed in this operation include identifying bales ordered for
shipment, removing from stacks and setting out from storage, transporting to the
shipping area, press room, or leoading platform.

Total cost per bale for breaking-out at warehouses decreased from 84¢ in
1964-65 to 75¢ in 1969-70 (tables 2 and 3). At compresses, however, total per
bale cost showed a gain from 47¢ inm 1964-65 to 61¢ in 1969-70.

The decrease in the cost noted for breaking-out bales in warehouses runs
counter to the direction of the change in compress costs as well as that of
other functions. This decrease was at least partially due to a large increase
in volume which resulted in more efficient use of labor and other inputs nec-
essary to remove bales from storage. In 1969-70, for instance, only 25 percent
of all warehouses surveyed broke-out less than 3,000 bales; while in 1964-65,
55 percent of all warehouses broke-out less than 3,000 bales. In warehouses,
the cost structure associated with break-out changed te such an extent between
1964-65 and 1969-70 that a separate equation was required for each year (table
16). Table 17 shows that the degree to which firms were concentrated in the
3,000-bale range was the primary factor resulting in higher cost in 1964-65.

The large increase noted in the regression coefficient (table 16) indicates
that increases in input prices between 1964-65 and 1969-70 far outstripped any
increases in productivity that might have occurred.

At compresses there was again sufficient variation among regions and over

time that eight individual equations were required to represent the cost struc-
ture for breaking-out cotton (table 18). 1In 1964-65, break-out cost in the

e, 1.



Southwest compared favorably with other regions at smaller volumes and had a
distinctive cost advantage over the other areas when breaking-out 35,000, or
more bales (table 19). By 1969-70, the Southwest had greatly improved its com-
petitive edge and expanded it to all levels of cperation (table 19). During
1969-70, no port facilities had break-out volumes of less than 60,000 bales.
Therefore, cost estimates for port facilities handling less than this amount

should be ignored.

Table 16.--Warehouses: Cost relationships for breaking-out cotton,
fiscal 1964-65 and 1969-70

: E Regression : Percent variation
Year . Comstant .  coefficient 1/ : explained
1964-65 2/..........¢ 1.55211 0.36194%% 83.4
1969-70 3/.......... : 1.04316 .51654%* 73.7

1/ The estimating equation is Y = a + bX

¥ = total cost of break-out at individual warehouses in thousands

of dollars
X = total bales broken-out at individual warehouses in thousands
of bales.
/ 1 observation omitted.
/ 2 observations omitted.

** Significant at the l-percent level.

] b2

Shipping

Services making up this function generally include segregating bales into
lots, checking for accuracy, and loading into railcars or onto trucks.

At warehouses, the average total cost per bale increased from 52¢ in 1964-65
to 96¢ in 1969-70--an increase of about 44¢ per bale (tables 2 and 3). Increases
in labor cost account for a substantial portion of the total, averaging 26.4¢
per bale, or an amount equal to the total labor cost in 1964-65 (appendix tables

44 and 45).

In contrast, cost at compresses increased only 21¢ per bale over the 41¢
per bale cost in 1964-65 (tables 2 and 3). Of this total, increased cost for
labor amounted to only 5¢ per bale and increases in fixed cost accounted for
12.2¢ per bale (appendix tables 46 and 47).

Estimated average costs for shipping varying volumes from warehouses were
calculated from equations presented in table 20 and when related to wvolumes
shipped show a substantial upward shift in the entire cost structure. Costs
associated with lower volumes have been subjected to a proportionate greater
shift in costs which increases the competitive disadvantage of the smaller

=24



Table 17.--Warehouses: Estimated total cost per bale for breaking-out cotton
fiscal 1964-65 and 1969-70 1/

Thousand bales broken-out | 1964-65 : 1969-70
T e R T DOLIAEG: (o imaion il o
Lot A A 1.914 1.560
2riaresunsssnsansananssnnnnet 1.138 1.038
T .879 864
Bvasnannnnnensersnssnnnnneet .750 77
ey SO ot S SR S TAL 672 725
B i R A S e .621 .690
e : 584 bbb
B e R e T H .556 047
P R R .534 .632
p [ R e L e .517 621
L T L i e gty .303 .611
Lo itk ed wrb s e v LA491 603
B reaaa P | 481 .597
L L S S TG P : LT3 .591
1cuiiavnens T L T e 465 .586
16cessososnsssnssnsonosnonns : 459 .582
8 T P e o : 453 578
l-'B !!!!!!!!!!!!!!!!! iiiiiiiil l&ﬁB Is?’ﬁ'
l-g !!!!!!!!!!!! @ om A oE W iiiiii-= lﬂﬂﬁ Is?l
P din s R A e 440 .569
Zlisianssnnannnnsansannannat 436 « 366
22eeverranannsansaneansnnnnt 432 504
By o A R R R o R S : 429 .562
Do e e e A2T 560
B O e e A R R e A2h .558
B e R R R R e 414 +351
T A T e, : LA06 . 546
B0 o s e e e e : LA401 543
P P RN L, S O SRR .396 . 540
50ceseess Ferrkmaaas e niann H .393 .537

1/ The per bale costs in this table were obtained by dividing estimated total
annual cost by bales broken-out. Total annual costs were derived from the
following regression equations:

1964-65: Y = 1.55211 + 0.3619X
1969-70: Y = 1.04316 + 0.51654X

Y = total cost of break-out at individual warehouses in thousands
of dollars

X = total bales broken-out at individual warehouses in thousands
of bales.

Note: ©See table 16 for additional information on the above equations.
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Table 18.--Compresses: Cost relationships for breaking-out cotton, by area,
fiscal 1964-65 and 1969-70

Regression coefficients 1/ :

Region and year : Constant : B : b ;Percent variation
: . 1 . 2 explained

Southeast - H

South Central: :

196465 2/......* 5.30431 0, 27800+* 0,00150 86.1

1969-70. . covewast 2.73561 L55499%% 71.7
Southwest : g

1964=65......... & 8.02976 L23761%% = L00089%* 72.4

1969=70,csersiast 1.76956 51144%% 82.4
Hest: :

1964-65...00es.af 11.4B474 «35176%% 50.8

1969-70.........° 14.31163 G221 %% 56.0
Ports:

1964-65 2f......: 8.95921 .33600%* 84.2

1969-70. .ccenus .3 =2,49182 64306%% 71.5

1/ The estimating equation is:

Y = a + byX + bgX? for Southeast-South Central, 1964-65 and Southwest,

1969-70

Y =a + bjX for all other regions
Y =

X =

gf 1 observation omitted.

*#% Significant at the l-percent level.
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Table 19.--Compresses: Estimated total cost per bale for breaking-out cotton,
by area and number of bales broken-out, fiscal 1964-65 and 1969-70 1/

Cost per bale
Thousand P.

Southeast -
bales =

South Central ; Southwest West : Ports

broken-out  .19¢7¢5.1060-70:1064-65:1969-70:1964-65:1969-70:1964-65:1969-70

------------- Dollars = = = = = = = = = = = = =
10u.eeeeansean.t 0.823 0.829 1.041 0.679 1.500 1.873 1.232 0.39%
T AN eeest 654 737 .73 616 1.117 1.396  .933 477
20ueuueansanaant J573  .692  .639  .582  .926 1.159  .784 .58
25.iieenereneent 526 664  .559  .560 .81l 1.015  .694  .543
30ueivreneenseat 500 646 505  .544 735 .919  .635  .560
U veeeeest 482 .633  .467  .531  .680  .851  .502  .572
UOuvveeennennent 471 .623  .438  .520  .639  .800  .560  .581
L . 463 .616  .416  .511  .607  .760  .535  .588

5DIIIGIIIIIHIII; 1459 IﬁlD 1393 05ﬂ2 '.551 1?23 I515 I593

437 605 . 384 495 561 702 499 398

55I-illilitllilt.

L ; 456 .601 .371 488 .543 .681 .485 602
65..... iaswunnel o837 597 .361 481 .528 662 474 .605
?D.............; 459 594 .352 T4 .516 .647 L4bh 607

Toeussnnsnnassat 461 591 « 345 <468 505 .633 455 .610
100 .cceucanensnd 481 .582 .318 LA40 467 .385 426 .618
.538 573 »291 .390 428 .338 .396 .626
200, iaaciaaniaut .605 .569 .278 342 409 .514 .381 631

250 iasansansasdt BTG .566 .270 .296 .398 L499 372 633

1/ The per bale costs in this table were obtained by dividing estimated total
annual costs by bales broken—out. Total annual costs were derived from the
respective equations presented in table 18.
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Table 20.--Warehouses: Cost relationship for shipping cotton, fiscal 1964~65

and 1969-70
: : Regression : Percent variation
Ye C tant
= : o coefficient 1/ : explained
1964=65 2f .. ucaviaat 1.06995 0.26337+%% 87.8
1969=-70 2f .. oucio s 3.60154 .51018%% 73.1

1/ The estimating equation is Y = a + bX

Y = total cost of shipping at individual warehouses in thousands
of dollars
X = total bales shipped at individual warehouse in thousands

of bales.
2/ 1 observation omitted.

*#% Significant at the l-percent level.

warehouse, To illustrate, at the 1,000-bale level, cost increased by 209 per-
cent, from $1.33 per bale in 1964-65 to $4.11 per bale in 1969-70. At the
16,000-bale level (the average of all warehouses in 1969-70), costs increased
only 122 percent, from 33.0 to 73.5¢ per bale (table 21).

Table 20 reveals that both the constant term and the coefficient increased
over time, This indicates that the level of both fixed and variable costs rose,
causing a shift in the cost structure for warehouses.

In accordance with the other handling functions at compresses, sufficient
variation existed between regions and years to require eight separate equations
(table 22). Excluding ports, there was evidence that both fixed and variable
cost had increased between the 2 years in each of the other regions (table 22).

In both years, compresses in the Southwest held a definite advantage over’
other areas for most volume increments (table 23). 1In 1964-65, the Southeast-
South Central region held a competitive advantage over the West, but by 1969-70
the West had improved its position. At the 35,000-bale level, the West and
Southeast-South Central regions have wvirtually the same unit cost; but at higher
levels the West has a decided advantage over the Southeast-South Central region.

COMPRESSION

Two types of compression are performed at most facilities offering this
service: standard density and high density. In some areas, practically all
cotton is compressed to standard density (an average of 24 pounds per cubie foot)
on arrival at compresses to conserve storage space. In some parts of the Cotton
Belt, bales are stored at gin densities until shipping orders are received., In
contrast, high-density compression (33 pounds per cubic foot) is almost always
done at time of shipment. Because of differences in the two types of compressionm,
separate cost analyses were made in this report.

—78=



Table 21.--Warehouses: Estimated total cost per bale for shipping cotton, fiscal
1964-65 and 1969-70 1/

Thousand bales shipped ; 1964-65 ; 1969-70
T Dollarg - — == —- == - = =

o e P U 1.333 4,112
P T i : .798 2.311
K U : .620 1.711
‘!l' !!!!!!!!!! iiii-iiii-iiiiit= l531— 1i'¢11
Sucisensssnsnissrsssssssniet ATT 1.230
D e e o SR b2 1.110
Fiemwaiion eaw v enie e saes seies 416 1.025
Bl s e e e e . 397 .960
D R R R e .382 .910
0 iiammnvn v s w v e 370 .B70
B e S P T .361 .838
2 S s e .353 .810
T i s i st 346 . 187
i v i i v s e 340 .767
S i s e e e e e e .335 .750
16.0ias AP S el : .330 .735
17 ciiiiivise snsnwiiavisiven : .326 7122
1B.vvvenvnes e A e L - .323 .710
19, . iiieenencnnecnccncsnnast .320 .700
2 csvsnissnniivvadvaiae? 317 .690
2liavavesidasaainieeved s it 314 .682
e A e R e et e e 312 674
P e e oo e b .310 .667
e s e A e L e .308 660
o e e e e e . 306 .654
L R e e R e e T . 299 .630
A N e e : . 294 .613
e e S S SR e .290 .600
B s aiissisasssnseisisnnuie s’ . 287 .590
L e e O e R : .285 .582

1/ The per bale costs in this table were obtained by dividing estimated total
annual cost by bales shipped. Total annual costs were derived from the
following regression equations:

1964-65: Y = 1.06995 + 0.26337X
1969-70: Y = 3.60154 + 0,51018X

Y = total cost of shipping from individual warehouses in thousands

of dollars
¥ = total bales shipped from individual warehouses in thousands

of bales.

Note: ©See table 20 for additional information on the above equations.
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Table 22.--Compresses: Cost relationships for shipping cotton, by area, fiscal
1964-65 and 1969-70

:_ Regression coefficients 1/ :
. .Percent variation

Region and year : Constant j bl ; bz ; axnlatned
Southeast - :

South Central: :

1964=65....0a0ua! 3.16258 0.21608%% 0.00088%% 97.2

1969-70.ccinunnat 4,30591 L53106%% 82.0
Southwest : H

196465 . cucacssat 2.02011 L 29859%% 96.0

1969-70,..... won ¥ 9.57704 «30831%* 94.1
West: :

1964-B5.csecenesdt 8.71191 L2011%% 84.3

1969-70...0vuun.t 13.26608 «J0659%* 85.4
Ports: 3

1964=65....c0c..t 18.32727 L2874 %% 73.8

1969=70....000..F =13.86659 . T4105%% 96.2

1/ The estimating equation is:

Y =a+ blx + bzxz for Southeast=-South Central, 1964-65

Y = a + byX for all other regions

Y = total annual cost of shipping from individual compresses in
thousands of dollars

X = total bales shipped from individual compresses in

thousands of bales,

*% Significant at the l-percent level.
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Table 23.--Compresses: Estimated total cost per bale for shipping cotton, by
area and number of bales shipped, fiscal 1964-65 and 1969-70

: Cost per bale
Thousand  :7 Southeast - : 2
bales : South Central : Southwest . West . Ports

shipped :1964-65:1969-70:1964-65:1969-70:1964-65:1969-70:1964-65:1969-70

o me e e e e Dollays =— - = - == === ===
1 e ; 0.541 0.962 0.501 1.266 1.170 1.633 2,261 -
8 e ; <440 .818 433 L947 .880 1.191 1.651 -
Eﬂ.............; .392 746 . 400 . 787 .7135 970  1.345 0.048
D e ; .365 .703 .379 .691 .648 .837 1.162 . 186
3ﬂ.............: . 348 .675 . 366 .628 .390 -.749  1.040 279
35.............; .337 654 . 356 . 582 548 .686 952 . 345
80.ciiiannnnnns ; .330 .639 . 349 .548 217 .638 .887 . 394
WO s e : .326 627 L343 521 493 .601 .836 +433

50.cc0esnannane .323 .617 .339 .300 473 572 795 464

=322 -609 + 335 482 .458 .548 162 .489

55Illilliillill

£ 322 603 »332 468 oA dd 528 . 734 +510

B5.iieenccnanas .322 .397 .330 456 433 211 .711 .528

T0ecssivivavensnd 323 .593 327 445 L4224 496 .691 543

®E s % ms aw

.324 .588 .326 436 415 483 .673 .556

?5’!’!!!.!!.!.!1-}

100.cceacaanianet .336 574 .319 L5404 . 386 .439 .612 .602
lSU............: .369 .560 .312 372 . 357 .395 .251 .649
ZUD............: .408 =353 .309 .356 .343 .373 .320 .b72
ZSD............; 449 .548 .307 .347 L334 .360 . 502 . 686

1/ The per bale costs in this table were obtained by dividing estimated total
annual cost by bales shipped. Total annual costs were derived from the
respective equations presented in table 22.
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Standard Density

The interval between 1964-65 and 1969-70 was one of increasing cost for
compressing cotton to standard demsity. The per bale cost for the United States
in 1969-70 was 52.21, which represented an increase of 63 percent over the com-
parable figure for 1964-65 (appendix tables 48 and 49). By individual regioms,
the costs in 1969-70 ranged from $2.13 in the South Central region to $2.45 in
ports.

Out-of-pocket cost averaged $1.74 per bale in 1969-70, compared with $1.12
in 1964-65. Labor costs of $1.03 in 1969-70 and 72¢ in 1964-65 account for the
major portion of these costs and attest to the high degree of inefficiency that
exists within this operation.

Eight individual equations are again used, one for each of the four regions
in each of the 2 years, indicating significant differences in the cost structure
of each entity (table 24).

From table 25, two things are apparent. One is the general increase in the
costs associated with standard demsity compression for all the regions. Second,
in a relative sense, the competitive positions of three regions remained un-
changed. The exception was the Southwest, which found itself with a competitive
advantage relative to the Southeast-South Central in 1969-70 at all volumes of
operation. In contrast, in 1964-65 the Southwest was at a disadvantage relative
to the Southeast=South Central area at all levels except the two lowest.

High Density

Between 1964-65 and 1969-70, U.S. average total cost per bale for high den-
sity compression rose from $1.99 to $2.73 (appendix tables 50 and 51). In 1969-
70, firms in the Southwest were, as a group, the low-cost compresses with an
average cost of $2.20 per bale for high density. Ports had the second lowest
compression costs at $2.50 per bale--30¢ per bale above those of the Southwest.
Out-of-pocket costs were $1.64 in 1964-65 and $2.17 in 1969-70, or between 80
and 85 percent of total costs in both years. Labor cost comprised between 50
and 60 percent of these variable costs.

The application of covariance analysis to the high density compression cost
data as a function of bales compressed shows that the variation that existed in
1964=-65 in the individual cost structures of the four regions had disappeared by
1969-70. The result was that no significant differences could be found in 1969-
.70 as evidenced by the use of one regression equation in table 26 for all four

regions.

The lower cost structure of the Southeast-South Central regions in 1964-65
{table 27) was obviously more than offset by the effects of greater economies of
scale in the Southwest. Under such circumstances, the larger volumes compressed
by individual firms in the Southwest would give this region an effectively lower
average cost for that year.

In 1969-70, the common cost structure clearly reflected the rise in the
price level (table 27). It appears from the large regression coefficient for
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1969-70 (table 26) that the productivity of the compression inputs, a large
part of which is labor, did not increase nearly as much as their price.

Table Z24.--Compression: Cost relationship for compressing standard density
bales, by area, fiscal 1964-65 and 1969-70

Regi nd : i Regression : Percent wvariation
BRORR JESE : Gimatans : coefficient 1/ : explained

Southeast - :

South Central: :

196465, vunnnansat 13.35072 0.85336%% 87.2

1969-70.cvunanansst 22.235482 1.26660%% 78.3
Southwest: H

1964-65.c vanwsssnsst 11,009221 1.02397%% 99,2

1969=-T0.usuusssessl 1B.69267 1.15939%% 97.2
West: :

1964=65. s vanansnasnt 8.99901 1.29319%* 88.5

1969=70, ccvweesss .+ 20.18487 1.58778%% 92.7
Ports: :

196"ﬁ'-65-!t!!tlj--t: 1;3[’25& l¢4663‘!}** 99-9

lgﬁg-?u LA L L : 5 I4]—?22 lIEﬁElE** gE Iﬁ'

1/ The estimating equation is:
Y = a + bX for all regions in both years
Y = total cost of compression at indiwidual facilities in thousands
of dollars
X = total bales compressed at individual facilities in thousands
of bales.

** Significant at the l-percent level,

Summary of Cost Analysis by Function

Potential problems in any industry--both of which are equally important--
are the cost structure of the industry and revenue. Unfortunately, the cotton
warehousing industry is having trouble with both.

Costs have increased for U.S. firms providing storage and handling services
for cotton over the period 1964-65 to 1969-70. On the average, both fixed and
out=-of-pocket costs have increased (tables 2 and 3).
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Table 25.--Compression: Estimated total cost per bale for standard density, by
area and number of bales compressed, fiscal 1964-65 and 1969-70 1/

: Cost per bale
Thousand Southeast - : : :
bales : South Central : Southwest : West . Ports

compressed .7964-65:1969-70:1964-65:1969-70:1964-65:1969-70:1964-65:1969-70

; ————————————— Dollaxg — — == = =2 = = = = = -
Seiereeeensennnt 3.526  5.714  3.242  4.898  3.093 5.625 1.827 2.952
o A veve..: 2.188  3.490 2.133  3.029 2.193 3.606 1.647 2.410

15 acssnnsnnae 2.749 1.763 2.406 1.893 2,933 1.587 2.229

- i L) L1
-
.
e |
=]
[

20 s00tanuannanet 1.521 2.378 1.579 2.094 1.743 2,597 1.556 2,139
25.............; 1.387 2.156 1.468 1.907 1.653 2.395 1.538 2.085
30.............; 1.298 2.008 1.394 1.782 1.593 2.261 1.526 2.049
Jossesnnssnsans ; 1.235 1.902 1.341 1.693 1.550 2.164 1.518 2.023

1.187 1.822 1.301 1.627 1.518 2,092 1.511 2.004

1.150 1.761 1.270 1.575 1.493 2.036 1.506 1,989

eevsensnansass 1,120 1,711 1.246 1.533 1.473 1.991 1.502 1.977
55.............; 1.096 1.671 1.226 1.499 1.457 1.955 1.499 1.967
65.............; 1.076  1.637 1.209 1.471 1.443 1.924 1.496 1.958
B D e e i ..; 1.059 1.609 1.195 1.447 1.432 1.898 1.494 1.952
T4 1 R ...; 1.044 1.584 1.182 1.426 1.422 1.876 1.492 1,946

/3esasssnsassasi 1,031 1.563 1.172 1.409 1.413 1.857 1.490 1.940
100 ucssannsas .987 1.489 1.135 1.346 1.383 1.790 1.484 1.922

125, inaennnnnns .960 1.444 1,113 1.309 1.365 1.749 1,481 1.912

1/ The per bale costs in this table were obtained by dividing estimated total
annual cost by bales compressed at standard density. Total annual costs were
derived from the respective equations presented in table 24,
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Table 26.—--Compression: Cost relationships for compressing high demsity bales,
by area, fiscal 1964-65 and 1969-70

: : Regression coefficients 1/ :
Repion and s ¢ tant : .Percent wvariation
E and year : onstan ) by : by Cailihed
1964-65: |
Southeast - :

South Central.: 2.49236 1.47947%% 97.6
Southwest....... : T7.41324 1.60395%* 92.8
WeBt.cesvesnooss : 13.84294 1.73451%% 95.4
POrtH...ccceesead 23.66139 .69302%% 0.01278 94.7

1969-70: :
A1l regions.....: 2.21698 2.43955%% 82.4

1/ The estimating equation is:

Y = a + byX + byX? for ports, 1964-65

Y

a + bjX for all other regions

Y = total annual cost of high density compression at individual
facilities in thousands of dollars
X = total bales compressed at individual facilities in thousands.

#% Significant at the l-percent level,

In particular, the average total cost of storing and handling cotton in
U.S. warehouses increased by 45 percent between 1964-65 and 1969-70. The in-
crease in average variable costs resulted primarily from the genmeral rise in
price level that exceeded the increase in productivity of the inputs. An impor-
tant factor contributing to the rise in the average fixed costs was the tremen-
dous drop in volume of cotton in storage. This is, of course, the divisor used
in computing average fixed costs which would wary inversely with the quantity
in storage, given a cost level.

In 1964-65, significant differences between the cost structure of ware=
houses situvated in the three broad geographical regions were totally absent.
Similarly, there were no such differences in the handling functioms in 1969-70.
However, in 1969-70, a significant difference in storage costs existed among the
various regions; and since storage costs make up 60 to 65 percent of the combined
storage and handling costs, this exception is noteworthy.

Obviously, all regions began from a common cost base and, with respect to

the handling functions, were subjected to forces of change that were identical
in direction and magnitude. However, storage costs increased at varying rates,
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Table 27 .--Compression: Estimated total cost per bale for high density, by area
and number of bales compressed, fiscal 1964-65 and 1969-70 1/

Cost per bale

Thousand

bales ; 522:;h32§zr;1 ; Southwest : West : Ports : 4ll regions
compressed . 1964-65 £ 1969-70
; ------------- Dollars — = = = = = = = = = = = = =

5.............: 1.978 3.087 4.503 5.489 2,883
Y00 i dvi ; 1.729 2.345 3.119 3.187 2.661
issvivoivanss LA 2,098 2.657 2.462 2.587
4t PR O o ; 1.604 1.975 2.427 2.132 2.550
25............; 1.579 1.900 2.288 1.959 2,528
3D............; 1.563 1.851 2.196 1.865 2.513
35............: 1.551 1.816 2.130 1.816 2.503
4ﬂ......,.....i 1.542 1.789 2.081 1.796 2.495
45............2 1.535 1.769 2.042 1.794 2.489
Mrasssnnrnnns ; 1.529 1.752 2.011 1.805 2.484
35.iane ¢......: 1.525 1.739 1.986 1.826 2.480
60...0000 ....*: 1.521 1.728 1.965 1.854 2.476
65............; 1.517 1.717 1.947 1.887 2.474
?ﬂ............: 1,515 1.709 1,932 1.925 2.471
?5...........¢: 1.513 1.703 1.919 1.967 2.469
lﬂﬁ...........: 1.504 1.678 1.873 2.208 2,462
125...........; 1.499 1.663 1.845 2.481 2,457

1/ The per bale costs in this table were obtained by dividing estimated total
annual cost by bales compressed. Total annual costs were derived from the
respective equations presented in table 26.
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as evidenced by the existence of a sufficient difference in the structure of
storage costs in 1969-70, either fixed or wvariable, to preclude the fitting of
one regression equation to all regions.

The results sketch out an entirely opposite picture for compresses. One,
both the storage and handling aspects of the cost structure in compresses,
changed significantly between 1964-65 and 1969-70. Two, in both years a signi-
ficant degree of variation existed between compresses situated in the four
regions, Compresses in the Southwest consistently had the most favorable cost
structure. Ports generally possessed the highest cost structure, but economies
of scale resulting from large operations at port facilities generally had a
somewhat offsetting effect.

Average total cost in compresses rose much less than did those in ware-
houses--21 percent and 45 percent, respectively. However, the volume of cotton
handled by compresses declined to a lesser extent than that of warehouses——42
percent and 58 percent. In every case involving four regions and six functions
of storage, handling, and compression, a separate equation was required for the
2 years under study. The requirement of a separate equation for each year indi-
cates the occurrence of a significant change in the structure of total costs
between the 2 years.

Two factors contributed to the increase in the per bale costs for com-
presses, First, total costs jumped significantly between 1964-65 and 1969-70.
Second, a large drop took place in the volume of cotton stored and handled. The
even greater increase in the per bale costs associated with warehouses was due
primarily to the drastic drop in the quantity of cotten stored and handled.

COST UNDER PURELY COMPETITIVE COMDITIONS

The analysis presented in the preceding section of this paper had dual
objectives: first, to measure the changes that occurred in cost for each ware-
housing function after fiscal 1964-65 and, second, to show how volumes handled
and stored affected operating cost. The pertinent issue was that of detailing
the present cost structure and the magnitude of changes that have occurred in
operating costs. From the preceding analyses, the cotton warehousing industry
has clearly experienced a sharp and continuing decline in the amounts of cotton
available for handling and storage, as well as continued increases in the cost
of most of its inputs. Faced with this situation, many firms, no doubt, will
go out of business.

To illustrate the conflicting situation facing the industry in the area of
longrun economic planning, cost data were calculated assuming conditions of
perfect competition within the industry, whereby only the total amount of space
needed to handle and store peak volumes of cotton would be utilized. In such a
situation, available cotton would be stored in the more efficient facilities.
The purpose of this analysis is not necessarily to suggest that high-cost mar-
ginal firms be discontinued, but to present in an objective manner information
which might permit individual firms to evaluate their position in the industry.
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Theoretical Framework

The analysis in this section is based on the following assumptions: (1) the
warehouse industry operates under purely competitive conditiens: (2) no indi-
widual firm can influence market price when acting alone; and (3) there exists
freedom of movement into and out of the market. Under these conditions, equil-
ibrium will exist when the marginal costs of individuwal firms equal marginal
and average revenue or price. The combined supply of the service offered by all
firms would then equal the demand. If the price rises above the equilibrium
point, quantity demanded would be less than the supply offered at that price and
some sellers would not be able to sell their total supply. Competition by sell-
ers then would be expected to reduce the storage rate to a point where available
storage supply equals demand. Conversely, if the storage rate should fall below
the equilibrium rate, competition would drive the rate up until equilibrium is
again reached.

Firms with average total costs higher than the new equilibrium rate (aver-
age revenue under perfect competition) would cease to operate in the long run.
A firm must recover an amount equal to all costs if it is to remain in operationm.
Failure to do so would result in a depletion of its capital assets. In the
short run, however, a firm could ratiomally be expected to continue operation
with rates below its average total cost if such a rate equaled, or exceeded,
average variable or out-of-pocket costs., In fact, a firm may continue to oper-
ate for a time even if total revenue is less than total variable cost in hopes
of improved conditioms in the future. The rational firms, however, would be
expected to cease operations immediately if rates received fall below average
variable cost because their operating deficit would exceed losses sustained with
facilities idle.

Assumptions

For the purposes of this analysis, additional assumptions are: (1) Only
the amount of total available warehousing space needed to store the estimated
peak volumes of cotton would be used; (2) each operator would attempt to max-
imize profits or minimize losses and would utilize his space at 100 percent of
capacity at the peak of the season; (3) average utilization would be equal to
the peak requirements divided by the average amount of cotton on hand for the
year; (4) available cottons would be stored in the least-cost plants; and
(5) competitive rates for the industry would equal the cost of the marginal
firms; that issthe cost of the last firm's space needed to fulfill total storage
requirements at the peak of the season.

Present Storage Revenue-Cost Situation

Up to and including fiscal 1964-65, warehousemen received their revenue
from both private and Government sources, with Government the largest single
source. By 1969-70, the Government had disposed of a large part of its holdings
and was no longer a major buyer of warehousing services. As a result, the in-
dustry now must depend upon the private sector for mest of its revenues. Many
submarginal firms desiring to remain in business no doubt will reevaluate their
cost-revenue relationships and might attempt to increase their charges.
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However, without cooperative action by competitors, such action would be ex-
pected to lead to major loss of volume and revenue. To be effective, firms
possessing a large majority of the total would have to raise their charges and
maintain them at the higher level. With such a large number of firms in the
industry, expectations of such cooperation tend to be unrealistic. Doubtless,
some, and eventually all, of the efficient low-cost firms would lower their
charges in an attempt to increase, or merely maintain, their volume,

Competitive Storage Revenue-Cost Situation

In an industry such as cotton warehousing, where vast amounts of surplus
capacity exist, establishment of rates equal to estimated costs for marginal
firms (the last firm's capacity needed to meet peak storage requirements) would
have a profound effect on the industry. Simply eliminating much of the surplus
capacity would reduce the industry's total fixed cost and increase the util-
ization for the remaining facilities. As an example, total annual storage costs
for all facilities operating in 1969-70 have been estimated at $5.76 per bale
and out-of-pocket cost at $3.63. Under competitive conditions which would util-
ize only those facilities necessary to handle and store peak volumes, total
storage cost (total cost for the marginal firms) would be reduced to an esti-
mated $3.59 per bale per year (table 2B). Moreover, out-of-pocket cost would
be reduced to $2.90 per bale--a decrease of 73 cents per bale.

Table 28.--Estimated annual competitive rates for handling and storing cotton,
by area, fiscal 1969-70 1/

Competitive rates for-—-

Ak ; St?rage : Storage and handling

. Longrum 2/ ' Shortrun 3/  Longrun 2/ Shortrun 3/

LR e e Dollars per bale - - - = = = = - - -
Southeast........ : 3.516 2.904 5.387 4,579
South Central 4/.: 3.732 2,988 5.530 4.709
Southwest &4/.....: 3.468 2,926 5.843 5.023
WeBtervssrnnnsnnnesd 5.484 4.548 7.472 6.026

All areas......: 3.588 2,904 3.617 4,718

1/ Cost based on 1969-70 price levels and volumes. Data shown are based on
the assumption that all facilities utilized were utilized at 70 percent of
capacity and that average monthly stocks equal 70 percent of estimated peak
requirements. Handling includes receiving, break-out, and shipping.

2/ Cost of marginal firms,including depreciation and interest on investment.

3/ Cost of marginal firms,excluding depreciation and interest on investment.

4/ Louisiana port facilities are included with the South Central and Texas
ports with the Southwest.
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Establishment of a rate equal to the estimated competitive rate of $3.59
per bale would maintain sufficient space to store the peak volume of 9.1 million
bales expected for fiscal 1969-70 and would result in an annual utilization rate
of about 70 percent for those plants remaining in operation. Belt-wide, such a
rate would eliminate nearly 68 percent of the existing space in the long run.

IMPLICATIONS

It is difficult to make conclusions concerning changes in the importance of
compresses relative to warehouses because the two types of facilities tend to
serve two different functions. Compressing is done to reduce bulkiness for
transportation purposes.

A large portion of the textile industry is located in the Southeast.
Therefore, the short distances involved in moving cotton produced in the South-
east from farm to processor make compressing unnecessary in this area. Region-
al shifts in cotton production would likely have a major impact on the relative
importance of compresses and warehouses. Such speculation, however, is beyond
the scope of this study.

Continued surpluses of storage space, declining volumes, and increasing
prices are underlying economic forces which will cause the industry to work it-
self toward an equilibrium position. However, because of variations among areas
in the amount of storage space required, differences in cost levels, and the
distribution of facilities between compresses and warehouses, the equilibrium
position for each area may be different. The results of this study provide a
good indication as to how the impact of the adjustments process will be
distributed.

In warehouses, the cost structure associated with handling cotton was found
to be essentially the same across all regions, as opposed to some variation in
storing cotton. The impact of eliminating surplus capacity in warehouses will
not likely be distributed across regions in direct proportion to existing capac-
ity since storage costs are the major component of total or combined storage and
handling costs. Obviously, the Southeast has the most capacity to lose in an
absolute sense since it has more space. Also, since most firms in this region
have a capacity of 15,000 bales or less, it is at a distinct cost disadvantage.
In terms of size, the firms with relatively small facilities will, as a group,
bear the major portion of the burdens associated with declining industry capac-
ity. HNo doubt some small firms will be able to compete favorably with larger
operations; but on the average, their costs are higher and a large portion are
not competitive. Economies of scale are evident in the South Central and South-
west reglons which have more large facilities than the other regions. However,
the South Central region has a definite cost advantage and should stand to lose
less total capacity of warehouse space relative to the Southwest.

A somewhat different cost situation was found to exist for compresses.

The structure of total costs differed between regions, meaning that the impact
of the downward adjustment in capacity would not likely be distributed evenly

or proportionately across all regions. However, in common with warehouses there
was strong evidence of economies of scale which would indicate that the impact
of adjusting firms out of the industry would fall more on the smaller cperatioms
as a group.
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0Of the five groups of compresses, the distinctive characteristics of ports
should be recognized. First, they do not compete to any great degree with the
other compresses, Ports primarily handle cotton destined for export as opposed
to the domestically consumed cotton stored at other compresses. Their volume is
dependent for the most part upon foreign demand for U.S. cotton which will, in
turn, partly determine the total capacity needed. Ports tend to have large
plant facilities so that, with only a limited range in size, there is little
evidence of economies of scale. Ports have generally higher costs for inputs
and are not the lowest cost group of compresses. Because of their noncompetitive
nature any forces of change will reflect the competitive position of U.S5. cotton
on the world market.

The other four regions are to some extent in direct competition with one
another for domestically produced cotton, although cotton would not be expected
to move westward for storage because of the general movement eastward for con-
sumption. The Southeast-South Central region has slightly lower average costs
and therefore a slight cost advantage over the other regions. Two factors
account for this advantage. First, the Southeast-South Central region tends to
have a lower total cost structure than the other regions. Second, its larger
number of operations with capacity in excess of 50,000 bales gives it the addi-
tional benefit derived from economies of scale. From the point of view of being
cost disadvantaged, the Southeast should suffer the proportionately greatest
decline in capacity since there are so few large operations in this area. How-
ever, the Southeast, like the ports, is in a somewhat unique position. The
demand for their services reflects mill demand for cotton and the need to concen-
trate at least working inventories near consumption points. Additionally,
demand for compression results primarily from mill demands for compression of
flat cotton from the Southeast to facilitate storage and handling with cotton

from other areas.

There was little difference between the level of costs in the Southwest and
West, particularly among the larger plants with about the same utilization of
capacity. As mentioned previously, the average size of existing operations
probably will increase in all four regions as a larger proportion of small firms
are forced out.

Faced with sharp increases in cost of inputs and stronger competition for
available stocks, the warehousing industry may be unable to increase charges
sufficiently to cover increases in operating cost. As a result, many firms may
no longer be profitable and may be unable to accumulate sufficient capital nec-
essary for improving present facilities or constructing modern facilities which
will provide efficient low-cost operation. If these firms are to continue
operating they will need to adjust their operations to offset these changes, but
it is questionable whether all will be able to do so successfully. The future
of the cotton storage and handling industry will depend upon a sufficient number
of these firms being able to successfully adjust their operations for more
efficient handling and storage.
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A.

B.

APPENDIX A

Allocation of Costs

Allocation of cost items to functions was made in a uniform manner for each
plant according to the following plan:

Fixed cost

1.

5.

Building depreciation. Based on estimates obtained from warehousemen

as to the percentage of total space utilized for storage, receiving,
compression, shipping, and other functioms.

Equipment depreciation.

a. Compress equipment--direct to compression.

b. Materials-handling equipment--percentage of total hours used
in each function.

c. Other minor equipment--percentage of total revenue received from
each function.

Insurance and taxes., Buildings insurance and taxes were allocated in
same manner as item A-1; equipment in the same manner as items A-2a,
A-2b, and A-2c.

Leases and rentals. Building leases were allocated to functions in the
same manner as item A-1l. Leases of equipment in same manner as equip-
ment depreciation in items A-2a, A-2b, and A-Z2c.

Interest on capital investment. Percentage of total revenue received
from each function.

Variable cost

i

Personnel expense.

a. Executive--percentage of total revenue received for each function.
b. Management--percentage of total labor hours for each function.

c. Supervisory--hours as recorded to specific service, remainder,
percentage of total labor hours to each function.

d. Engineering and mechanics--estimates by firm personnel.
e. Handling labor--percentage of total labor hours to each function.

f. Watchmen and cleaning and maintenance--percentage of total ware-
house space used in each functiom.

= 3=



g. Mechanics' helpers--estimated by firm personnel.

h. Head clerk--percentage of total revenue received from each
function.

i. Other clerks—-estimated by firm personnel.

j. Bepairs and maintenance--compression equipment direct; buildings
and improvements same as item A-1l; other plant equipment same as
A=2b and A-2c.

k. Materials-handling equipment--same as item 2b.

1. License and bonds--direct to storage.

m, Fuel compress--direct to compression.

n. Other utilities--percentage of total revenue for each function.

o. Home office--same as item mn.

p- Warehouse supplies--identifiable supplies direct to function,
unidentifiable supplies percentage of total revenue received from

each function.

q. Office supplies—-percentage of total revenue received from each
function.

r. Claims--direct to storage.

s. Transportation expense-—percentage of total revenue received from
each function,

t. Other miscellaneous cost—--percentage of total revenue received
from each function.

u. Interest on working capital--percentage of total direct labor
hours used in each function.

Replacement Costs

Beplacement costs are based on estimates of current costs for a standard-
type construction, that is, the typical type currently constructed.
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Standard Depreciation Rate Schedule
(Straight-line method)

Percent

Buildings and improvements:

Buildings (including sprinklers and foundations)

Ironclad, WoOd frame .  .mese s s e ssseessnsssssssssssseeses o
Brick, concrete, or Steel.uisissnssarssnssncsnnsasnnnerss 2.0
THENEEL i o o ) R 0 SR NN e i)

CEmPrESS EqUiPmEnt---'------tvvvttitt-r--itrtttttitt----t- 3-G

Hater tower and tankKS,sesssssssnnsnassssssasnannsnannsnsss 2.5

Railroad sidings...vevececssnsas e S . 3.3

Roadways, pavement of grounds.......ceanaas sassssaasasssss 5.0

Handling and automotive equipment:

Clamp trucks:
5,000f and leSB...ccssssssssss e ke 8 . 14.3
B,000f and OVEr...ccuevuesanssessns T R g IR

TI A C TR s i o6 i o i et S A 0 0 A Sl 6.7

Trailers, warehouse, and yard......ceeevsnnnssnarsacnnsnss 6.7

BT IO B 5t e L T . A R o Tt Lk g

Trucks, road...... R A i e e L g

-ﬁ-utnmbileslIGIGGIIIII!III!IIIIJII!!!!‘!‘!“!-lll--iiiiiii 2ﬂtu
Gnnveyﬂrs.........;............----....-....----------.--- 14.3

Other:
Office furniture and equipment........ccvvnnunnessrannnnnss 10.0
Shop BQUIDIBEIE o 5w vmnvs s s oies s s s s e s sesessssssssesscss 6.7
ALY CODIDE BB i w7 o A 6.7
et S B e T o A 5.0
Fire equipment . . ccccosssssssnsnssauassnsasssssssssssissses 5.0
Personnel carTlersS.....cccccescsanasscsssnnsmannsnnsnunnnss 10.0
Motorized SWEEDEISB.ssssssvisssssssssasssnsssnssssnsennnsnss 14.3

==



Baslis for Projecting 1968-69 Cost to 1969-70

The factors used to project 1968-59 costs to 1969-70 are shown below:

: Percentage increase
Cost items : from 1968-69 to
: 1969-70
Fixed cost :
Depreciation ; 1/
Insurance ; 6.0
Taxes ; 6.0
Interest on investment : 6.0
Variable cost ;
Labor ; 6.0
Personnel ; 6.0
Electricity, fuel, ete. : none
Repairs and maintence buildings ; 6.0
Materials-handling equipment ; 11.0
Insurance, cotton ; none
All other items ; 4.0

1/ Building cost computed at $2.57 per square foot for compresses in 1969-70
and $2.40 per square foot for warehouses. Depreciation was computed at 2.6
percent of the total cost so derived.
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Number

29

30

31

32

33

34

35

36

37

38

39

40

41

42

APPENDIX B

Selected Tables

Title

Sample plants included in survey: MNumber, capacity and
major services performed, by area and type of facility,
finenl 1968=65, ccs-nrnnerrsannns sesssssaaans R R

Sample plants included in survey: Number, capacity and
major services performed, by area and type of facility,
EABCRL BUOBOD L L arinw i B i

Stocks of cotton: Estimated volumes stored in public
storage and at compresses, by region and months, fiscal

109=T oonanmnnin vamn s i o o s e R R R e e R e

Receiving: Estimated cost per bale at selected warehouses,
by area and United States, fiscal 1964-65..... T e A e e

Receiving: Estimated cost per bale at selected warehouses,
by area and United States, fiscal 1969-70....cciveccvsccnacnns

Receiving: Estimated cost per bale at selected compresses,
by area and United States, fiscal 1964-65....cccsvvuvcvansans

Receiving: Estimated cost per bale at selected compresses,
by area and United States, fiscal 1969-70..cucesssrescssennns

Storage: Estimated cost per bale at selected warehouses,
by area and United States, fiscal 1964—65....c0ccvvervevnnnss

Storage: Estimated cost per bale per month at selected
warehouses, by area and United States, fiscal 1969-70........

Storage: Estimated cost per bale at selected compresses,
by area and United States, fiscal 1964-65...ccvvvnvvsannnnnns

Storage: Estimated cost per bale per month at selected
compresses, by area and United States, fiscal 1969-70........

Break-out: Estimated cost per bale at selected warehouses,
by area and United States, fiscal 1964=65....ccvvecrnncnnnnes

Break-out: Estimated cost per bale at selected warehouses,
by area and United States, fiscal 1969-70.....cc0cevvscnsnsss

Break-out: Estimated cost per bale at selected compresses,
by area and United States, fiscal 1964-65....vvvenvnnrsnnsnas

&=

48

49

50

51

32

33

54

55

56

57

58

59

60

61



Number

43

44

45

46

47

48

49

50

51

Title

Break-out: Estimated cost per bale at selected compresses,
by area and United States, fiscal 1969=70....c000evesensss ALA

Shipping: Estimated cost per bale at selected warehouses,
by area and United States, fiscal 1964-B5...c0vvunccssssssses

Shipping: Estimated cost per bale at selected warehouses,
h}' area and United Stﬂtes, fiscal 1969-70. . evnsvosnnsnsnssne

Shipping: Estimated cost per bale at selected compresses,
by area and United States, fiscal 1964-65....00vsscnsrssnsens

Shipping: Estimated cost per bale at selected compresses,
by area and United States, fiscal 1969-70...vccvvesssssssness

Standard-density compression: Estimated cost per bale at
selected compresses, by area and United States, fiscal
TIBE B oo nac o A S i

Standard-density compression: Estimated cost per bale at
selected compresses, by area and United States, fiscal
LT T om0 o i o R T

High-density compression: Estimated cost per bale at
selected compresses, by area and United States, fiscal

1.96'4-65!i‘Ili‘ill-l-Iilllllttll'II'I'I-'I-'Il-l’l-’l-’l-ll!lll-l’l’ll'l'l'l'l'l-l'l-'ll'll

High-density compression: Estimated cost per bale at
selected compresses, by area and United States, fiscal
1969-?ﬂ llllllllllllllllllll R E R R R R E R E R R R R R R R

e

64

65

68

69
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Table 31.--Stocks of cotton:
at compresses, by

Estimated volumes stored in public storage and
region and months, fiscal 1969-70 1/

: Region :
omas : South- : South ; South- West ; it 3 Potkl
: east t Central west z 5
: ----------- 1,000 baleg = = = = = = = = - = =
Volumes in storage, :
end of: -
AUgUSE. oo v v : 1,024.6 l,DGE.i 1,366.5 330.7 25.1 3,749.0
Septembet.........: 1,036.5 1,074.1 1,307.1 280.0 25.3 3,723.0
Gctaber...........: 1,244,868  2,837.2 1,701.4 743.2 27.6  6,554.0
Nvamber..........: 1,293.4 3,227.3 2,316.0 1,445.4 24.9  8,307.0
December........ . i 1,305.7 3,050.8 2,970.4 1,786.3 23.8 9,137.0
JanUary...ouoaaaaan ; 1,251.9 2,740.4 2,907.1 1,712.1 22.5 8,634.0
February..........: 1,236.3  2,438.4 2,677.4 1,595.6 18.3 7,966.0
Marceh,iioiiaidaas : 1,179.2 2,115.0 2,531.1 1,448.1 14.6 7,288.0
ApEd G s R z 1,084.2 1,813.1 1,975.9 1,261,2 11.6 6,146.0
MaY..isasns z .ﬁ...f 967.5 1,601.4 1,616.8 1,126.1 10.2 5,322.0
JUNe eI T 864.4  1,438.7 1,364.3 943.4 9.2  4,620.0
Julveivsiiinineia : 755.6  1,247.5 1,195.7 BD8.2 8.0 4,015.0

1/ Based on estimated production of 10.0 million bales.

Monthly wvolumes in

storage by region estimated based on 5-year average obtained from Current
Industrial Report, Series M22P, U.S. Department of Commerce, Bureau of the

Census (Monthly).
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Table 32,--Receiving: Estimated cost per bale at selected warehouses, by area
and United States, fiscal 1964-65

E Area
WOAL LCenm . South- : South : South- : United
i east + Central : west : States
1 = = == == Deollars per bale = = = = = =
Fixed costs;l/ :
P e A ETOT . o voionivm a wiwbit wonis o ni s 0.032 0.044 0.021 0.032
I BT A . o v v nnennrnssnessenss : L0086 L0054 .002 005
o WS R e e I H 008 . 005 .003 007
Leases and rentals......cee0eea- : .0l5 050 007 019
(] 3 o R S NSNS AR L010 006 . 004 009
Interest on investment..........: .039 .198 075 081
Total fixed COSES.ceernenrnanset 130 .307 L112 .153
Variable costs: -
Personnel eXpensesS....oessesenssi . 584 .615 457 .572
Handling equipment.......... R 050 . 101 075 . 060
Repairs & maintenance......... et .0Ll6 ..018 .003 .015
Other utilities....coveveceennns : 009 .027 .007 011
Home office...cvavansansnsnsenan : .022 010 .051 024
Warehouse supplies.............. £ .055 .065 046 .055
Office suppliesS...ovevrvnrennnnsl 004 . 005 . 004 . 004
W AT o o o o e it i i S == == == ==
Transportation eXpenseS......... . 020 003 L0010 016
Other...... L PIEEEe TN B T T .018 .036 .018 021
Interest, working capital....... i 008 011 .013 009
Total variable coStS..eeusessai . 786 .891 . 684 . 787
Total fixed and variable costS....: 916 1.198 . 796 L940

1/ Depreciation and interest on investment based on replacing facilities and
equipment at 1964-65 price levels.

Note: The sum of individual costs may not always add to the totals due to
rounding,
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Table 33.--Receiving: Estimated cost per bale at selected warehouses, by area
and United States, fiscal 1969-70 1/

Area

fReL Lten ; South- * South : South- : West : United

east : Central : west : o : States

------- Dollars per bale = = = = = = =

Fixed costs:2/ :
Depreciation.....ccovvevcesssse? 0,114 0.096 0.070 0.082 0.098
IDBUTADCE, e snmasnw e swssd w021 027 .011 014 .019
THREE: & e e s e e e, w30 L017 017 L0354 .028
Leases and rentals.....ccevee4 - - == = ==

Interest on investment........ ¢ ,138 «173 . 149 057 . 142
Total fixed coBES.veviawsasa? 309 .313 247 . 187 287

Variable costs:3/

Personnel eXpensSeS.....sssssss: 1,000 .530 . 594 502 776
Handling equipment....sesassas?f 113 034 067 067 .084
Repairs & maintenance.........: .011 014 . 009 .013 L011
Other utilities...cvssvnassaast 022 015 .019 LOL7 023
Home ofFlen, . asvavensaimnmmant: wbed 071 .066 . 087 .050
Warehouse suppliesS...seevessss: 004 .035 .031 . 008 017
Dffice supplieS..eevevsassanssl - .009 . 006 .002 .003
ClaimB..sesesssnansssnsnanannset e P . bt e
Transportation expenses.......: .002 .018 .002 . 004 .005
Other. . v susaasnisminisas ) otk L017 027 024 .022
Interest, working capital.....:_ .036 .019 .021 .025 .028
Total variable costs........: 1,238 .762 .B42 . 749 1.019
T —— ———— ————————————
Total fixed and variable costs..: 1.547 1.075 1.089 .936 1.306

1/ Based on estimated production of 10.0 million bales. Volumes of cotton
were assumed to be distributed in the same pattern as prevailed in 1968-69.

2/ Depreciation and interest on investment based on replacing facilities and
equipment at 1969-70 price levels.

3/ Cost developed from sample firms for 1968-69 were adjusted to reflect
estimated changes expected to be incurred in 1969-70.

Note: The sum of individual costs may not always add to the totals due to
rounding,
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Table 34.--Receiving: Estimated cost per bale at selected compresses, by area
and United States, fiscal 1964=-65

f Area
Goat Tham ¢+ South~- : South : South- : W £ p : United
:+ east : Central : west : BEE o FOELA . orapes
{ = = = === - Dollars per bale = = = = = = = =
Fixed costs:1/ -
Depreciation............: 0.037 0.024 0.019 0.025 0.017 0.022
INSUrance. ... .icss:::2s% 004 . 004 .002 .002 003 003
Taxesjiiiiiiil-iilii-iii:, jﬂll -006 lﬂﬂz -UUT lﬂﬂﬁ' 4006
Leases and rentals......: .006 * 004 001 017 004
DEher.eeeessnansnanssnsad o003 . 002 .002 003 003 002
Interest on investment..: .057 065 091 052 075 071
Total fixed costs.....: .1l18 . 101 120 . 090 .123 .108
Variable costs: .
Personnel expenses...... s+ 533 .385 .383 .398 . 387 .392
Handling equipment...... : .063 079 .058 . 060 .050 .066
Repairs & maintenance...: .011 .007 . 004 .006 .003 .006
Other utilitieS..cveeses :  .008 .003 .002 011 004 . 004
Home office.............: .008 028 .035 034 .012 027
Warehouse supplies......: .052 .053 043 .057 .037 .048
Office supplies.........: .006 .005 .003 .003 .003 . 004
CLABIME . . o v s i arm® == == - 002 -- *
Transportation expenses.,: % .001 .013 .002 .006 .005
0 T P SR ¢ J I .009 014 010 L015 .012
Interest, working :
capital.....coveuennust 007 . 007 010 . 006 010 008
Total variable costs.: ,702 577 .5365 . 589 .527 572
Total fixed and .
variable costS....cueven :  .B20 .678 B85 679 .650 . 680

lf Depreciation and interest on investment based on replacing facilities and
equipment at 1964-65 price levels,

* Less than $0.0005 per bale,

Note: The sum of individual costs may not always add to the totals due to
rounding.
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Table 35 .--Receiving: Estimated cost per bale at selected compresses, by area
and United States, fiscal 1969-70 1/

f Area
Cost 1 : z : : : .
¥ g : South=- : South : South- : West H Poxt : United
: east : Central : west : 4 oKL : States
1= === === Dollars per bale - = = - = = - -
Fixed costs: ]
Depreciation...cvecveass : 0.081 0.079 0.094 0.027 0.055 0.071
INBUTANCE. o vicsvivanannnt <OLL 011 .009 004 .009 .009
TaXBE L issa s wn s s s s in s : 026 027 034 015 .037 028
Leases and rentals...... H - - - - - -
Interest on investment..: .133 .158 171 046 «.133 «.135
Total fixed costs.....: .231 275 .308 092 . 235 243
Variable costs: :
Personnel expenses......: .676 574 524 .287 .640 L &
Handling equipment......: .070 .073 .058 045 .084 .065
Repairs & maintenance...: .022 017 .010 .0o2 .018 013
Other utilities.....c....? .014 .008 .012 009 .011 .010
Home office....ccvuccen..? 029 090 036 .033 .003 .051
Warehouse supplies......: .029 .068 051 037 .089 .058
Office supplies......... : 007 014 004 002 .021 .010
Clafms. . .ccceeccnnennnns z - - - - - -
Transportation expenses.: .002 .003 .012 .001 .005 .005
Gtheriiiiiiiiiiiiii---r-:- 1020 iﬂug Iﬂlj luu? iﬂla iDlz
Interest, working 2
Eapital"""-'I'll - = I-': Iﬂ2-3 'ﬁzj 'n2ﬂ 'ﬂ15 'ﬂ2? Iﬂzl
Total wvariable costs..: .892 LB79 742 438 .912 770
Total fixed and 1 g
variable costS....eve..-: 1.143 1.154 1.050 .530 1.146 1.013

1/ See footnotes, table 33, for basic assumptioms.

Note: The sum of individual costs may not always add to the totals due to
rounding.
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Table 36,--Storage: Estimated cost per bale at selected warehouses, by area
and United States, fiscal 1964=65

3 Area
Gost 1tam South=- : South : South= ; United
east : Central : west : States
; ------ Dollars per bale = = = = = =
Fixed costs:l/ :
Depreciation.ccecasssssrasnnssns : 0.024 0. 044 0.048 0.030
Insurancelllll"l'l'l‘ll‘lll"'= lﬂﬂs .ﬂﬂ4 "ﬂﬂs .ﬂﬂs
TaxesllIIIIIIIII'I'I'IIIII""': Iﬂﬂ? ‘ﬂﬂ? -ﬂﬂg .ﬂﬂ?
Leases and rentals...coosersnveel 027 024 .029 .027
Oth‘er"‘ -------------- llilirii: Iﬂﬂ3 Iﬂﬂl Igﬂz .UGS
Interest on investment.........! 036 .037 046 037
Total fixed costs...cvvianrua ; .102 L117 .139 . 109
Variable costs: ;
Personnel eXpenses...........es! . 080 .056 .080 077
Handling equipment............s! .009 . 006 .017 .010
Repairs & maintenance..........! .008 L017 . 009 .009
Cotton, INBUTANCE. v viiseesnal .034 .043 .031 .035
Other utilities...vvvvvunnnnnnat .005 .005 .008 ,005
Home office...vvvussssvinnnnans : .005 004 .024 L007
Warehouse supplies.............! * .002 .002 .001
Office supplies..........ccoouul .002 .002 .002 . 002
Claime . s e v e .001 .003 .003 . 002
Transportation expenses,.......: .005 .001 .003 004
) o 113 o, P P oy e PP s 012 .011 D09 .011
Interest, working capital......: . 004 .003 . 004 . 004
Total wariable costs......... ' .165 .153 .192 .167
Total fixed and variable costs...: 267 .270 .331 276

1/ Depreciation and interest on investment based on replacing facilities and
equipment at 1964-65 price levels,

* Less than $0.0005 per bale.

Note: The sum of individual costs may not always add to the totals due to
rounding.
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Table 37.--Storage: Estimated cost per bale per month at selected warehouses,
by area and United States, fiscal 1969-70 1/

: Area
Cost item : South- * South : South- : : United
east : Central : west : "eSt . grares
el S = = Dollars per bale = = = = = = -
Fixed costs: ;

Depreciation......... vessernani 0.124 0.067 0.092 0.139 0.106
Insurance....eass- N e 1 ) I .008 .010 018 .012
Taxes8...000.- B e R et i 1 L .005 013 054 022

Leases and rentals............ $ -- - -— - -
Interest on investment........ : 093 .057 D64 047 076
Total fixed costs......uuv.n :  .259 137 .179 .258 .216

Variable costs: :

Personnel expenses............: .244 047 .110 .123 .155
Handling equipment............: ,017 .002 012 016 013
Repairs & maintenance.........: .028 020 .020 L025 024
Cotton, insurance.............: .036 .019 011 047 027
Licenses and bonds.....covese.27 LO08 .003 .003 .005 006
Other utilities....coovuseeeeat .016 004 010 014 .012
Home officeesccissssnasasnnanet - 013 027 069 .026
Warehouse supplies............: ,009 008 . 005 .002 .007
Office supplies.....covuuvsnss . L004 .002 .002 .002 003
CLRIIR il s B e e : .002 005 . 001 -= 002
Transportation expenses....... :  .002 .004 .004 .003 .003
DEREY v s v v wtniawewwet 0L .013 .011 L1020 .013
Interest, working capital.....: .004 001 002 . 004 .003
Total variable costs........ 1 384 141 .218 .330 .294

Total fixed and variable costs..: .643 278 .397 588 .510

1/ See footnotes, table 33, for basic assumptions.

Note: The sum of individual costs may not always add to the totals due to
rounding.
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Table 38.

==Storage:

and United States, fiscal 1964-65

Estimated cost per bale at selected compresses, by area

: Area
cﬂst ltElTI. : : : : : :
: South- ; South : South- : : : United
: east : Central ; west : West : Lok . States
P e == e = = - Dollars per bale = = = = = = = =
Fixed costs:1/ =
Depreciation.......caauat 0.053 0,040 0,053 0.061 0.061 0.049
INSUrANCE. . s snasssnna? O0B .005 . 004 .006 006 .005
TAXEB . v inasaminsvinbinait QL2 .013 .012 .031 .028 017
Leases and rentals......: .009 002 016 .001 .036 L011
OEBEY oo sosmsinwn it et o003 .001 001 .002 .002 .001
Interest on investment,.; .049 040 . 040 L036 .037 .039
Total fixed costs.,....; .l&44 .101 126 137 .170 .122
Variable costs: :
Personnel expenses......: .1l16 .079 .088 .116 . 100 .090
Handling equipment......: .022 015 014 .021 .012 016
Repairs & maintenance,..: .024 014 014 .017 .009 014
Cotton, insurance.......: .036 .029 014 .029 007 022
Other utilities,........z .009 004 .005 007 008 .005
Home office.............x 006 .013 015 .022 .007 013
Warehouse supplies......: .002 .005 .003 .007 .003 004
Office supplies.........: .005 003 001 .002 .001 .002
Clatma s oS - 2003 .003 .003 .002 .001 .003
Transportation expenses.: .019 & 004 .002 .002 .002
OEHET s s iis cuwias e e ses  WDL2 006 007 006 007 007
Interest, working :
capital....covinensnet 005 .003 002 . 004 . 004 . 003
Total variable costs,.: .259 174 170 235 161 .181
Total fixed and -
variable costs.... o000 : 403 275 .296 .372 .331 .303

1/ Depreciation and interest on investment based on replacing facilities and
equipment at 1964~65 price levels,

* Less than 50.0005 per bale.

Note:
rounding.

The sum of individual costs may not always add to the totals due to

i



Table 39.--Storage: Estimated cost per bale per month at selected compresses, by
area and United States, fisecal 1969-70 1/

E Area
e : South- : South : South- : - i : Uniced
: east : Central : west : est Ports : States
; -------- Dollars per bale = = = = = = = =
Fixed costs: .
Depreciation............ : 0.115 0.102 0.152 0.060 0.107 0.108
INBULANCE. . cvvrsronssnns L0011 .008 L0111 .006 .009 .009
b 1 o | - e R e e G P T : 027 .026 032 030 048 .031
Leases and rentals...... F -— - - - == ==
Interest on investment,..: 087 068 078 . 044 069 068
Total fixed cnsts.....; 240 . 204 273 . 140 .233 .216
Variable costs: ;
Personnel expenses......: .170 .118 120 .073 .105 113
Handling equipment......: .011 .014 .011 .013 .014 .013
Repairs & maintenance...: .069 .041 .025 .025 L047 .036
Cotton, insurance.......: .010 .014 006 L016 .003 .010
Licenses and bonds......: .012 008 L 004 .001 .005 006
Other utilities,........2 .007 .003 . 005 .010 004 005
Home office;.... ooivid :  .D12 .036 015 L037 .003 025
Warehouse supplies...... :  .005 .010 L 004 . 006 007 007
Office supplies.........: .006 .005 002 . 002 .016 .005
Cladme i v .al 003 .030 . 004 .002 .005 .013
Transportation expenses.: .001 .001 007 .001 .002 003
(4] < 1] Sy e e e e b St ses 2012 . 004 .007 .010 .005 007
Interest, working 5
capitel. i i « 2 G002 002 004 . 002 .002 002
Total variable costs..: .320 .286 214 .198 .218 245
Total fixed and :
?ﬂriﬂ-blﬂ cnstsllll!!!lll: 1550 !ii‘gn iII'B? 0338 1'&51 .#61

1/ See footnotes, table 33, for basic assumptions.

Note: The sum of individual costs may not always add to the totals due to
rounding.
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Table 40.=-=Break=-out:

Estimated cost per bale at selected warehouses, by area

and United States, fiscal 1964-65
f Area
Joat iEen :+ South- South : South- : United
H east :+ Central west : States
Pm = m = = - Dollars per baleg = = = = = =
Fixed costs:1/ :
Depreciation....cceeenennanaanss : 0.003 0.004 0.001 0.003
Tz 8o |1 o] PP Qe e ooy T e e e Ao T, * * * *
o b=t Sy e e LR I N e R * - - *
Leases and rentals.....ccvecevaael * * - %
1) ol 1) e U e g s S b e g .003 003 * .003
Interest on investment.....ssssat 026 054 . 003 027
Tﬂtﬂ-l .Eixed- custsltttlllililll= 0032 I-Dﬁl tuuil' tﬂ33
Variable costs- ;
Personnel expenses............sst .698 743 .321 .656
Handling equipment........cc0vsaat .089 .295 115 .121
Repairs & maintenance...........: * - - *
Other utilities..cvevevesccaianst 005 003 001 . 004
Home office,..ccvenssansnnnnan s .011 002 - L008
Warehouse supplies.......... ...l .001 . 006 .006 .Doz2
Office supplies.....cvvvvnnnnnns £ .001 .001 * .001
Transportation exXpenses......... : .005 .001 & 004
D N oo s m o oo o B e e u 008 L0111 . 002 008
Interest, working capital....... - . 004 004 . 005 004
Total variable costS...evuessal .822 1.066 450 . 808
Total fixed and variable costs....: . 854 1.127 454 841

1/ Depreciation and interest on
equipment at 1964-65 price levels.

* Less than $0.0005 per bale,

Note:
rounding.

investment based on replacing facilities and
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Table 41.--Break-out: Estimated cost per bale at selected warehouses, by area
and United States, fiscal 1969-70 1/

E Area
Cost Lo : South- : South : South- : W : United
est
: east : Central : west : : States
e Dollars per bale - = = - - - =
Fixed costs: H
Depreciation......cvvveessasa.t 0.037 0.051 0.045 0.040 0.042
B0 1 oo T ISR LR LRI Ry St (O 1 ) I . 011 010 008 013
by~ o P R R B PR L (g | P .009 017 025 .022
Leases and rentals......ccoa0048 - - - - -
Interest on investment........: -- . 003 014 -- L 004
Total fixed costB.......... .t L0082 074 086 .073 .081
Variable costs : H
Personnel eXpenses............: 5351 .620 437 164 .511
Handling equipment............ : 105 125 121 047 .109
Repairs & maintenance.,........: - - ok L -
Other utilities......vvvvuuvss 2 == 001 .00z - .001
Hme nffice"""‘----"""li: _— Iﬂﬂz Inll ey I'JD-'}
Warehouse supplies......sou...: 008 .050 014 -— 017
Office supplies,....... R -- -= - -= --
Transportation expenses..... vl - s i - ——
OEDET o amva i v sl e - . 004 .001 -— 001
Interest, working capital..... i .030 .025 .018 .011 .025
Total variable costs,,...... ; . 694 .B27 604 L2227 667
Total fixed and variable costs..: .776 .901 . 690 .295 . 748

1/ See footnotes, table 33, for basic assumptions.

Note: The sum of individual costs may not always add to the totals due to
rounding.
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Table 42,--Break-out: Estimated cost per bale at selected compresses, by
and United States, fiscal 1964-65

E Area
Cost item s : ; : : .
: South- : South : South- : . e T
: east : Central : west Whst 2 Racts : 5
! = = = = = = = = Dollars per bale = = = = = =
Fixed costs:1/ :
Depreciatiﬂ“;. T E RN DI E":'l - Ly Ulﬂﬂz ——
INAULANCE , evneinsrsss b * - - - -
I - b 1 A PP Py FE e - - - - -
Leases and rentals,.....: -- - - 001 -
] ot 17 o R N P s : 001 - - 001 -
Interest on investment,.: ,022 - - 008 -
Total fixed costs,..... ; 024 - - .012 -
Variable costs: :
Personnel expenses......: .413 .312 .289 .329 .310
Handling equipment......: .043 . 155 147 .138 .153
Repairs & maintenance.,.: - - - - -
Other utilities......... :  .001 - - .002 -
Home office.....ceveue..? 007 == -= 002 --
Warehouse supplies......: .003 006 .007 .002 .002
Office supplies.........: .002 -— - .001 ==
Transportation expenses,: .009 = = == =
(1] - o : .004 - - .002 --
Interest, working :
capital........ sovennnt oDD2 .001 005 .001 .002
Total variable costs..: .484 L4784 A48 AT7 467
Total fixed and ;
variable costs..........: .508 JAT74 L4438 .489 467

1/ Depreciation and interest on investment based on replacing facilities

equipment at 1964-65 price levels.

% Less than 50.0005 per bale.

Note: The sum of individual costs may not always add to the totals due t

rounding.
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Table 43.--Break-out: Estimated cost per bale at selected compresses, by area
and United States, fiscal 1969-70 1/
Area
Cost item g ; ; : : s :
: South- : South : South- : : : United
: east : Central : west : L : HOKLe : States
; -------- Dollars per bale = = = = = = = =
Fixed costs '
Depreciationessssssesssat 015 L0483 037 032 052 .039
INBUYANCE. cassesassonnss 1 005 . 008 .005 013 008 .008
TR . s iare e ok i et 1 014 .030 008 021 055 .025
Leases and rentals...... 1 -- -- -- -- - -—
Interest on investment..: -= - L0037 -= -= 1*
Total fixed costs.....: .034 .081 .057 .066 115 .072
Variable costs: ;
Personnel expenses,.....: .6l0 . 390 .321 hbd 361 . 404
Handling equipment,.....: .066 .112 ,052 . 138 151 .103
Repairs & maintenance,..: == -= .002 - = *
Other utilities.........: - - -- -= -- --
Home office.....cccveuan : == - .001 =-= == *
Warehouse supplies,.....: .010 .008 .001 .010 .005 006
Office supplies.........: o -- .008 -- -- *
Transportation expenses.: - - - - - -
o] ol 4 T A P g e R, St O - - - - - -
Interest, working -
CRPLEBL v s 5t s s s ik . ,02%9 .022 017 022 024 021
Total variable costs..: .715 532 L5402 614 .541 .534
Total fixed and i
variable cost8......c00u. : L T49 .613 459 .680 .B56 .606

1/ See footnotes, table 33, for basic assumptions.

% Less than $0,0005 per bale.

Note: The sum of individual costs may not always add to the totals due to

rounding.
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Table 44,-=Shipping: Estimated cost per bale at selected warehouses, by are

and United States, fiscal 1964=-65

E Area
foet. e : South- : South : South- Unite
£ east Central : west State
: = === == Dollars per bale = = = = =
Fixed costs:l/ .
Depreciation.cciccivcciaasaaaaanss 0.022 0.221 0.034 0.051
Insuranceﬂ".'lll‘l-""'llllllI: I'DDS lﬂDg iUUS i005
Taxes!!‘-'-'f ----- !-!--!l-!"l': IDDB 1016 Iﬂﬂs iﬂﬂg
Leases and rentals.........00cra2 014 214 .010 041
L Eed oy o L e T e S Ml .005 .002 .002 . 004
Interest on investment,.........: 028 073 . 044 .036
Total fixed COSES....vvrenunnanl .082 .535 .098 . 146
Variable costs! :
Personnel exXpenses....civeviensnat . 260 342 .208 265
Handling equipment.....oieeveuaal L0438 .068 .063 053
Repairs & maintenance,......... .t .017 .025 .005 .017
Other vtilities.....vovueinvnnas E . 006 .020 .006 008
Home: o E L. e sionsssssssssns .l . 007 .006 .030 .010
Warehouse supplies...... . wal 001 014 .001 .003
Office supplies..........ccu0uu.ont .001 .002 .002 .001
Transportation eXpenses......... : . 006 .002 004 .005
AL o T e L S e S e L .009 014 .007 -009
Interest, working capital.......: . 005 .005 .007 . 003
Total variable costs..........: .360 498 .333 376
Total fixed and variable costs....: 442 1.033 431 w22

1/ Depreciation and interest on investment based on replacing facilities a

equipment at 1964-65 price levels.

Hote: The sum of individual costs may not always add to the totals due to

rounding.
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Table 45.=--Shipping: Estimated cost per
and United States,

bale at selected warehouses, by area
fiscal 1969-70 1/

Total fixed and wvariable costs..:

Area
Cost 1tem : South- : South : South- : W : United
: east : Central : west : BRE : States
-------- Dollars per bale = = = = = = =
Fixed costs: .
Depreciation....cccevrvevsssas : 0.092 0.066 0.059 0.087 0.079
INBULBNCE i sa wrwain sl s s sin s s 5 nllgd 020 .009 014 L017
Taxea ------------ L T TR I T I T I O Iu25 Iﬂ]-D Iﬂlg‘ IDSB 'nzu
Leases and rentals.....coevssnat - - - - -
Interest on investment........i o179 107 .132 .029 . 142
Total fixed costS...cevenenal 312 .203 214 .168 .258
Variable costs: :

Personnel eXpenses.........:s :+ 705 292 451 . 154 .529
Handling equipment............ : .079 .039 067 .013 064
Repairs & maintenance.........: .01l 011 . 006 022 L0100
Dther utilitieﬂi----t-ttttittl= leD Iuﬂ? 0013 IGDS 1021
Home office,..... T -= .017 045 043 017
Warehouse supplies............t .005 .050 .016 .001 016
Office BupplieB....cceuvsvvas .+ 006 . 005 .004 .001 .005
Transportation expenses,...... : .003 .007 .001 .002 .003
T o i A 020 .031 022 011 021
Interest, working capital.....:_ .021 .010 .013 .003 L016
Total variable costs........: . 880 459 . 643 .258 702
1,192 . 662 .857 426 960

1/ See footnotes, table 33, for

Mote: The sum of individual costs may not always add to the

rounding.

basic assumptions,

64~

totals due to



Table 46.-=-Shipping: Estimated cost per bale at selected compresses, by are:
and United States, fiscal 1964-65

o
-

- Area
BOBE" Ltgm : South- : South : South- : HeaE o+ Porte Unii
: east : Central : west . : Staf
b e e e Dollars per bale = = = = = = =
Fixed costs: 1/ :
Depreciation.....ceeuvas + 0.025 0.019 0.024 0.033 0.020 0.0:
Insurance....eecsess i .003 .002 .002 .003 003 o 0
TPARER . s S i e s i : 008 .006 .005 .009 007 L0
Leases and rentals......: 004 * 004 L001 .019 LO(
e T e e - .005 .001 .001 . 004 .003 L0
Interest on investment..: .065 .032 .043 .056 .080 . 04
Total fixed cnsts..,,,; 110 L060° L079 . 106 .132 . Of
Variable costss .
Personnel expenses...... £ .191 . 196 .163 .161 . 349 L20
Handling equipment......: .036 062 .061 .050 114 .06
Repairs & maintenance...: .008 .005 .006 .006 .003 L0C
Other utilities......... : 009 .002 .003 .010 .004 . 0C
HDmE afficel ® @ B B B B B B & F B I: Iﬂﬂ? I-Dﬂg Iﬂlﬁ I-Dj? Iﬂlz I-D]
Warehouse supplies......: 002 .003 .001 . 009 .001 . 0C
Office supplies....... e L0006 .003 002 .003 L003 00
claiﬂlsllr!!-!!!-vl-!--!!-q-!: oy b b ...E'DE - *
Transportation expenses,: .010 * .006 . D04 .015 L0
OEher . issavisid e .018 . 005 007 008 L017 L0
Interest, working £
capltal: i coviseramagin . 008 . 004 . 005 . 006 L010 . 0C
Total variable costs..: .296 «289 270 .296 . 528 ¥
Total fixed and :
variable cosSES..vururerel L4086 . 349 . 349 .402 . 660 A

if Depreciation and interest on investment based on replacing facilities ar
equipment at 1964-65 price levels,

* Less than $0.0005 per bale.

Note: The sum of individual costs may not always add to the totals due to
rounding.
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Table 47.--Shipping: Estimated cost per bale at selected compresses, by area
and United States, fiscal 1969-70 1/

3 Area
Cost item : South- : South : South- : ' ; United
: east : Central : west West : Ports : States
! = = = == = = = Dollars per bale - - = = = = = =
Fixed costs ;
Depreciation....sssss:::52 0.041 0.066 0.065 0.073 0.072 0,066
INSUrENCE. . v vesrnsss ...t 0086 .006 .005 007 .007 L0086
Taxeg!""!ll!'!‘!!l'!I!I: 1016 IG23 Ialﬂ IGEG ‘ﬂ39 |521
Leases and rentals...... . -= - - - - -
Interest on investment..; .137 .106 125 076 . 144 .112
Total fixed costs.....: .200 .201 .205 .176 262 . 205
Variable costs: ;
Personnel expenses......: .328 .265 iy L 172 .341 .253
Handling equipment......: .044 .055 031 L045 .102 .053
Repairs & maintenance.,.: .013 .015 . 005 011 .010 .011
Other utilities......... : 014 006 .010 .018 .011 .010
Home office...ccvwvenrna : .036 .051 L025 . 066 .003 040
Warehouse supplies......: .010 .015 .018 .008 L032 016
Office supplieS.....ssss? 007 .008 .003 .004 042 010
CLAIME. & vvsvn v onsmmes el - - =-= == - ==
Transportation expenses, .003 .002 .008 .002 007 .004
(4] 7 R D e .022 007 .013 .023 L015 .013
Interest, working )
cﬂpitalllIllili-illllii: Iﬂﬂ? IDlG iﬂﬂa Iﬂﬂ.s iﬂla iuug
Total variable costs..: .484 434 346 . 354 577 419
Total fixed and ;
variable costS..........t .684 .635 .551 .530 .839 624

1/ See footnotes, table 33, for basic assumptions.

Note: The sum of individual costs may not always add to the totals due to

rounding.
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Table 48,-=Standard-density compre

ssion: Estimated cost per bale at select:
compresses, by area and United States, fiscal 1964-65

variable cost8.....4...+2 1,675

% Area
GORE AEe : South- ¢ South : South- : Weet | Pores Un:
+ east : Central : west : . . s 2o + SBte
1 = = = === == DDollars per bale = = = = = = -
Fixed costs:l/ :
Depreciation........... at 0,129 0.078 0.089 0.059 0.122 0.C
Insurance. s vnenssnnanins :+  .005 . 0086 007 008 . 009 o
PaXeE . s e T < .008 . 005 006 024 014 .C
Leases and rentals......: .004& .001 007 .003 .020 .C
1] o oy e : 008 .003 004 .008 006 .C
Interest on investment..:_ .197 111 .194 . 150 .168 .1
Total fixed costs.....: 351 204 .307 .252 L339 .
Variable costs: :
Personnel expenses......: .831 D93 . 767 775 1.034 o7
Handling equipment......: .054 014 .029 .027 . 004 .C
Repairs & maintenance...: .020 . 045 .062 .073 .065 .G
Other utilities.........: .102 .092 086 . 109 076 (i
Home office............. : 031 .031 .072 .063 .030 .0
Warehouse supplies......: .186 . 103 .084 116 .121 Ril
Office supplies.........: .024 . 009 007 011 006 .0
GlaimSIlliliiiii-llllllll: - _—— o i003 s %
Transportation expenses.: .017 002 027 003 009 .0
[ 1] 1 o it 2039 017 .030 .028 033 0
Interest, working .
e R e ary e oL 8 .013 .019 015 021 .0
Total variable costs..: 1.324 .879 1.183 1.223 1.399 1.0
Total fixed and
1.083 1.490 1.475 1.738 1.3

1/ Depreciation and interest on
equipment at 1964-65 price levels,

* Less than $0.0005 per bale.

investment based on replacing facilities a

Note: The sum of individual costs may not always add to the totals due to

rounding,
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Table 49.--Standard-density compression: Estimated cost per bale at selected
compresses, by area and United States, fiscal 1969-70 1/

f Area
PR ; South=- ; South ; South=- ; Mot ; Port ; United
: east : Central : west : o0 3 "OFTSS . grates
HE N Dollars per balg = = = = = = = =
Fixed costs: :
Depreciation............z 0.150 0.199 0.203 0.173 0.151 0.186
INBUraNCe...cavssssasanat 009 007 .009 .007 .0o7 .008
Taxes;iviiesseswsiviawasy <031 .022 .019 .020 .035 .023
Leases and rentals......: - - - - - -
Interest on investment..: .269 271 .393 191 . 266 .286
Total fixed costs.....: 459 499 624 391 459 503
Variable costs: .
Personnel expenses......: l.168 .928 .980 1.106 1.218 1.026
Handling equipment......: .058 .052 030 .056 035 .046
Repairs & maintenance...: .209 .130 .126 094 L334 .153
Fuel, compress..........: .l1l27 .112 .098 . 108 .078 . 105
Other utilities.........t .020 Q15 024 004 .0l6 016
Home office.......ca. ansd L0593 .156 .083 101 017 .103
Warehouse supplies......: .099 . 144 .119 243 195 . 159
Office supplies.........: .011 024 .010 .010 013 .0l6
claimsllllI'II'IIIII‘IIIII'I': el - ey —— T o
Transportation expenses.: .004 .011 .025 .003 .006 .012
DERAT e s e : .033 015 .035 .057 .019 .029
Interest, working :
caplEaly . oo 043 .039 . 040 .051 .055 . 044
“Total variable costs..: 1.825 1.626 1.570 1.833 1.986 1.709
Total fixed and -
variable costs...iveeeaa.: 2,284 2.125 2,194 2.224 2,445 2,212

éf See footnotes, table 33, for basic assumptions.

Note: The sum of individual costs may not always add to the totals due to
rounding.
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Table 50.--High-density compression: Estimated cost per bale at selected
compresses, by area and United States, fiscal 1964-65

o Area
' CoREtee : South- : South : South- : West ° Ports © Unit
ed : east : Central : west : : : Stal
Es ; : & . : -
I Dollars per bale = = = = = = =
Fixed costs:l/ -
Depreciation....eenssssa3 0,170 0.113 0.113 0.071 0.133 0.11
b INBUrANCe...cosnssssanssl D03 .012 .008 .007 .012 .01
B TRIEES L e st S e : .021 .008 .007 .034 .011 .01
3 Leases and rentals......: ,013 .001 .007 .002 .021 0
(117 PRl R SR ST S ) B .005 .004 .014 .006 .0(
b Interest on investment..:_ ,206 .246 . 249 .167 .198 2 22
} Total fixed costs.....: .430 .385 .388 .295 .381 .33
! Variable costs:® :
) Personnel expenses......: 1.018 .839 . 884 .930 1.083 L9
] Handling equipment......: .0LO .022 .027 .034 .021 .02
} Repairs & maintenance...: .060 .063 .080 067 . 069 D€
) Other utilities.........: .130 .132 111 - 135 .093 .12
) Home office...c.ccvecawes 003 .052 .122 .120 .026 .07
} Warehouse supplies......: .433 .345 .288 374 321 i3
] Office supplies......... :  .022 .013 .008 .011 . 008 01
) Claims. . ..ccvananannannnt e .002 001 .009 - . 0C
Transportation expenses.: .00l .003 . 040 .006 . 006 .01
! Other...... s e e e W 1] 027 041 .027 .039 .03
J Interest, working :
RRpTERL . i e . 007 .022 .029 .019 .030 .02
J :
' Total variable costs..: 1.760 1.520 1,631 1.732 1.696 1.6
' :
K Total fixed and :
. variable costs.......... : 2.190 1.905 2,019 2.027 2,077  1.9¢

1/ Depreciation and interest on investment based on replacing facilities ar
equipment at 1964-65 price levels.

Note: The sum of individual costs may not always add to the totals due to
rounding.
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Table 51.--High-density compression: Estimated cost per bale at selected
compresses, by area and United States, fiscal 1969-70 1/

= Area
HOaE. tem :+ South= : South : South= : West - Ports ° United
+ egast : Central : west . : States
I = = = = = & == Dellars per bale - = = = = = = -
Fixed costs: g
Depreciation.........cuus : 0.229 0.305 0.205 0.242 0.123 0.241
INBUYANCE. . o s vavssreenss?. 018 013 005 .006 005 .009
Tamen: @i rasadsiisiieia :  .037 042 014 028 .023 .030
Leases and rentals......: - - =-— - - -
Interest on investment..: .4&60 .315 . 344 315 225 321
Total fixed costs.....: .744 675 568 .591 « 375 .601
Variable costs: .
Personnel expenses...... : 1.683 1.037 1.099 1.182 1.150 1.138
Handling equipment...... s .193 .128 .026 066 .059 .087
Repairs & maintenance...: .471 .307 .127 .138 .288 .241
Fuel, compress..........: .178 140 .082 . 147 .093 124
Other utilities.........: .040 015 .025 .057 .021 028
Home offfice.....scausnuss <112 . 159 .055 .227 004 .123
Warehouse supplies......: .068 L300 122 413 357 L267
Office supplies.........: .019 .030 .011 .012 .053 .024
Claims. coeinisinsss ARt -— - - - - -
Transportation expenses.: .01l .013 .018 .005 .013 .013
DENET s s s s sk aet | 3030 .030 .037 045 024 034
Interest, working g
capleal ... ivevnsunast 055 055 .034 . D64 .065 .053
Total variable costs..: 2.865 2.214 1.636 2.356 2.127  2.132

—_— ——————

WE EE @B EBE @8

Total fixed and
variable coStS....cacus-2 3.609 2,889 2.204 2.947 2,502 2,733

1/ See footnotes, table 33, for basic assumptionms.

Note: The sum of individual costs may not always add to the totals due to
rounding.
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APPENDIX C

Determining Significance of a Regression Equation

Covariance analysis was used to determine which subgroups of data=-=-
geographical or time==should be combined under one regression equation and
determine the appropriate functional form. There were three hypotheses tes
in connection with fitting regressions to group combinations., They are: (
H;: One regression can be used for all groups. (2) Hp: The regression cc
efficient for each group is the same (constant terms are different). (3) H
A separate regression equation is required for each group. Under the covar
technique, direct tests of the first two hypotheses are made. The tests we
carried out sequentially and the third hypothesis was accepted only after
rejection of the first two.

Selection of Function

The selection of the functional form was dependent upon the derived
estimating equation meeting certain prespecified conditions: (1) the equat
must explain a reasonably high percentage of the variation in the costs
{R2 >0.50); (2) the regression coefficient of all independent variables (X':
raised to the first power must be positive; and (3) all regression coeffici
must be statistically significant.

Condition one is rather arbitrary. As the coefficient of multiple dets
mination, R? is an implicit indicator of the causal relationship between th
independent variable(s) and the dependent variable and the equation should
explain at least a substantial proportion of the variation in the dependent
variable., Of course, a high proportion is nearly always preferable.

Condition two must be met for the handling functions because the coeff:
reflects an average marginal cost for the industry, since the equation estir
total annual costs for individual firms based on volume handled. In theoret
terms, producing with a negative marginal cost is irrational and it is assur
that producers as a whole are ratiomal.

The storage function is treated in a slightly different manner. The ts
components of total cost, fixed and variable costs, are estimated separately.
Total fixed cost is estimated as a function of plant capacity. Expectations
are that total fixed cost will increase with size of plant, thus yielding a
positive coefficient.

Total variable cost (TVC) is estimated as a function of both capacity :
utilization of facilities. Capacity is included to establish the level of i
TVC curve, while percent occupancy determines the position on the respectiwe
TVC curve, The effect of an increase in the level of capacity would depend
the existence of economies or diseconomies scale in a plant operation. A cl
in the degree of utilization is assumed to have a direct effect on TVC.

No assumption is made as to the sign of the constant term and no attem
will be made to draw implications from the size of the constant. When work:
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with a single firm, the constant term may, at times, be used as an indicator of
fixed costs; that is the firm's costs if it ceased its operations., For an
industry, the constant term, at best, would only be some sort of average fixed
cost. Also, in the cases where no firms were operating near zero volume,
drawing inferences about fixed cost based on the constant term entails an
extrapolation outside the range of data on which the estimating equation is
based. The wvalidity of such an estimate would be highly suspect.

It is desirable to have every region in both years included under an
estimating equation. Obviously, cases can arise for which all three conditions
cannot be met simultaneously. If a functional form meeting all three conditions
cannot be found, the third condition is compromised. Variable(s) that did not
add significant information in a statistical context were added to improve the
equation in an economic context. Likewise, statistically gignificant terms that
caused a violation of condition two were dropped.
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