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CHAPTER I 

INTRODUCTION 

Vegetable processing is an important segment of the agricultural 

processing industry. During the 1963 season, 1,595,370 acres of the 

principal vegetable crops were harvested for processing in the United 

States. The total volume of input for the vegetable processing plants 

was 7,968,490 tons with a value of $320,533,000. In the South Central 

Region of the United States (Arkansas, Alabama, Kentucky, Louisiana, 

Mississippi, Oklahoma, Tennessee, and Texas), there were 74,130 acres 

of the principal vegetable crops grown for processing with a yield of 

240,030 tons. The value of this production in the South Central Region 

was $11,682,000 (Table I). 

The five major regions producing vegetables for processing in the 

United States rank in the following order: 1. North Central, 2. West-

ern, 3. North Atlantic, 4. South Atlantic, and 5. South Central. Within 

the South Central Region, Tennessee ranks second to Texas in planted 

acreage, harvested acreage, production, and value of the major vegetable 

crops grown for processing. During 1963 in Tennessee, 16,310 acres of 

the eight major vegetable crops were harvested for processing. The 

16,310 acres does not include 13,000 and 3,000 acres, respectively, of 

field peas and lima beans harvested for processing during 1963. The 

total acreage was 33,310 harvested for processing. The 16,310 acres 

yielded a total of 37,000 tons with a gross value of $3,107,000 (Tablel). 
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Of the 1,595,370 acres of the principal vegetable crops har 

vested for processing during 1963 in the United States, 12.1 per cent 

or 192,720 acres were snap beans. Table II shows that 305,060 acres 

of snap beans were grown but 36.8 per cent of the total acreage was for 

the fresh market. It has been a practice in past years for the pro 

cessors to obtain and process, in some instances, lower quality commod 

ities which remained after the market demand was satisfied. In more 

recent years, however, growers have been producing snap beans and some 

additional vegetable crops primarily for processing. For example. 

88.4 per cent of the snap bean production was produced for processing 

for the period 1961-1963. This increased production developed pri 

marily because of reductions in acreage allotments on cotton and tobac-

CO, mechanization, and the increased demand of vegetables for process 

ing. 

I. THE ECONOMIC PROBLEM 

Plants freezing snap beans are typical of most firms processing 

agricultural products inasmuch as the plants are constructed to operate 

at a constant rate with a relatively fixed labor requirement, The pro-

cessing firms usually operate on a seasonal basis to coincide with pro-

duction in Tennessee. There are some plants, however that process dur-

ing seasons when snap beans are not available in Tennessee, Total out-

put is adjusted by varying the hours of operation since it is not likely 
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to be feasible to adjust total output by varying the rate of output 

per hour. The net effect is to produce a constant per-unit cost for 

such items as labor for finished product, packaging materials, repairs. 

1 
and equipment service. In Figure 1 (A and B) the variable cost is 

constant regardless of the level of output, and the resulting effect is 

that total variable cost increases at a constant rate. 

If the firms had the alternative of adjusting total output by 

varying the output rate per hour instead of the hours of operation. 

they would encounter a situation similar to the one pictured in Figure 

1 (C and D). The variable cost per unit of output would decrease up to 

some given output level, and then the variable cost per unit of output 

would increase. The total variable cost would increase at a decreasing 

rate, reach an inflexion point and then increase at an increasing rate. 

The other cost component with which the processing firms are con 

cerned is the fixed factor cost. In the short run, which is a period of 

time in which plant size cannot be expanded or contracted, the firms en 

counter large quantities of fixed cost. As volume of total output is 

increased, regardless of how it is obtained, the fixed cost per unit of 

output decreases as illustrated in Figure 2(A). Regardless of how out 

put is increased in the short run, the fixed cost per unit depends only 

upon the total output. Figure 2 (B) shows total fixed cost is constant 

^Robert D. Dahle and John F. Stollsteimer, Planning Agricultural 
Processing for _^e South, Snap Bean Canning, Agricultural Policy Insti 
tute (Raleigh: North Carolina State University, August, 1964), p. 7. 
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regardless of the level of output. Figure 2 (C) shows that average 

total processing cost per unit decreases as the volume of total out 

put is increased up to some point. After a certain total output level 

is reached, the net diseconomies will outweigh any economies of scale, 

2 
and the average total processing cost will increase, Figure 2 (D) 

shows that when total output is adjusted by varying the rate of output, 

the total cost increases at a decreasing rate and then at an increasing 

rate. 

Figure 3 shows fixed cost at OA for all output levels regardless 

of how total output is expanded, either by increasing rate of output 

(x) or time of operation (t). When the total output is adjusted by 

varying the time of operation, the total cost changes at a constant 

3 
rate. 

When total output is increased by making successive additions to 

the plant without changing the proportion of variable factors employed, 

the total cost function will increase in a constant or linear form al 

though it will be discontinuous, The total cost function will increase 

in steps as illustrated in Figure 4. This type of cost behavior has 

some important implications on the most profitable size of plant.
h 

^Ibid., p. 8. 

3B. C. French, L. L. Sammet, and R. G. Bressler, Hilgardia, Vol. 
24, No. 19, California Agricultural Experiment Station (Berkeley: Uni-
versity of California, 1956), p. 572. 

^Ibid., p. 555. 
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tural Experiment Station, Berkeley: University of California, 1956, 
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II. JUSTIFICATION OF THE PROBLEM 

A total of 12,500 acres of snap beans was harvested during 1963 

in Tennessee (Table III), Of the 50,700,000 pounds harvested in Tenn 

essee, a total of 44,400,000 pounds or 87.6 per cent of the total was 

for processing. The 87.6 per cent of the acreage harvested for process 

ing in Tennessee was higher than the 68.9 per cent of the acreage har 

vested for processing in the United States. 

Tennessee has a place of some prominence among the 18 states 

processing snap beans. It increased in planted acreage and harvested 

acreage from 8th position in 1957-61 to 5th position in 1962 and 1963. 

In yield per acre and price per ton, Tennessee ranked 5th place in 

1957-61 6th in 1962, and 7th in 1963. This change was probably caused 

by increased emphasis on production for processing, When a crop is 

grown and harvested mechanically for processing the yield per acre 

usually declines along with a decrease in price per ton. In produc 

tion the State went from 7th place in 1957-61 to 5th position in 1962 

and 1963, and in value of snap beans, it increased from 6th position in 

1957-61 to 5th in 1962 and 1963.^ Table IV shows that the yield per 

acre for processing beans was 2.0 tons compared with 2.25 tons for the 

fresh market beans during 1963. Also, the price per hundredweight for 

processing and fresh market beans was $5.40 and $6.20, respectively. 

United States Department of Agriculture Vegetable-Processing,
1963 Annual Summary (Washington: Government Printing Office, Decern-
ber, 1963), pp. 14-15. 
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The statistics clearly indicate that the Tennessee snap bean 

processing industry has been expanding in recent years. A study of 

the consumption pattern of snap beans for the United States shows that 

total per capita consumption of snap beans increased sharply during the 

World War II period, while the per capita consumption of fresh snap 

beans has declined from 4.8 pounds in 1938 to 2.2 pounds in 1963. Dur 

ing the same period, the per capita consumption of canned snap beans 

increased from 1.5 pounds in 1938 to 3.24 pounds in 1963. Consumption 

of frozen snap beans increased from .06 pounds per capita in 1938 to 

1.11 pounds in 1963. Total consumption of snap beans per capita has 

increased from 6.36 pounds in 1938 to 6.55 pounds in 1963 (Figure 5). 

When the consumption data are fitted on a figure using the aver 

age per capita consumption of fresh, frozen and canned snap beans with 

1938-63 as the base, the picture becomes much clearer, as is shown in 

Figure 6. The total per capita consumption increased from 94.1 per 

cent in 1938 to 96.9 per cent in 1963. Per capita consumption of fresh 

snap beans decreased from 127.8 per cent in 1938 to 58.6 per cent in 

1963. The only time per capita consumption of fresh beans did show a 

gain was during World War II, the three postwar years, and 1953, the 

last year of the Korean War. Per capita consumption of canned snap 

beans increased from 61.0 per cent in 1938 to 131.8 per cent in 1963. 

The per capita consumption of frozen snap beans has been increas 

ing rapidly. The per capita consumption increased from 11.0 per cent in 

1938 to 204.4 per cent in 1963. Figure 6 shows that the rate of change 
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in per capita consumption of frozen snap beans is increasing at a faster 

rate than the per capita consumption of canned snap beans, An increase 

in demand for frozen snap beans justifies the expansion of processing 

facilities in Tennessee. 

Of the 44,400,000 pounds of snap beans processed in Tennessee dur 

ing 1963, the quantity processed by freezing in Tennessee was 17,918,185 

pounds. Of all the beans grown in Tennessee for processing, 35.4 per 

cent was frozen compared with 26.6 per cent of the total pounds pro-

cessed in the United States (Table III, p. 11). 

Most of the past and current research in snap bean processing 

in the United States has been chiefly for the benefit of canners. This 

emphasis can be justified because they do 75 per cent of all processing. 

In Tennessee, with 48.35 per cent of the snap beans being frozen, there 

is a great need for research that would benefit the freeze rs. The 

quality of the snap beans processed by freezing and the convenience of 

purchasing them in packaged form appeal to the housewife. For these rea 

sons, the trend in per capita consumption should continue to rise. 

As a result of being a part of the snap bean freezing industry in 

which demand in increasing, the Tennessee freezers need information 
on 

increasing the efficiency of their processing operations. If the Tennes 

see processors are to maintain their competitive position, they must have 

this information to make decisions on a sound basis. It is ho-ped that 

the findings of this study will assist in planning for future operation 

of the snap bean freezing plants. 
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III. OBJECTIVES OF STUDY 

The objectives of this study were: 

1. To determine the costs of processing snap beans for freezing 

in four existing plants. 

2. To design model plants for processing snap beans for freez 

ing at least cost. 

3. To detemine how the costs vary in model plants according 

to plant size, less than capacity operation, length of season, size of 

container, and per cent of recovery. 

4. To evaluate the relative efficiency of processors freezing 

snap beans in Tennessee. 

Model plants provide a means of reducing costs by incorporating 

information from existing plants, It is hypothesized that models de-

veloped in this study may provide a means for processing under least-

cost conditions by evaluating the important factors associated with the 

costs of processing, namely: plant size, length of season, capacity of 

operation size of container, and per cent of recovery. It is possible 

to evaluate the relative efficiency of the plants processing snap beans 

for freezing in Tennessee by making direct comparisons with the model 

plants which have been developed. 

IV. ANALYTICAL PROCEDURE 

Accounting records for each plant served as a source for the 

various cost components. Interviews with management personnel, plant 
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foremen, mechanics, and other workers furnished information for deter 

mining a number of inputs as well as the output potential for various 

employees and pieces of equipment. The equipment manufacturers also 

provided information on the output capacity for each major piece of 

equipment and processing equipment layouts. Building requirements were 

determined from actual observations. Engineering data from previous 

studies were used in determining input requirements for water, elec 

tricity, and gas. 

Production standards were established for jobs which were per 

formed in a distinct and determinable manner. Individuals were ob 

served as they operated under normal conditions or adjusted normal 

conditions. A 15 per cent allowance was made for rest periods where 

standards involved a worker. A 10 per cent allowance was made for equip 

ment break-down where the standards involved a piece of equipment. 

The assumption is made that average variable costs are constant 

for all plants even though they have varying rates of output, With 

this assumption total output is adjusted by varying the hours of opera-

tion since it is not feasible to adjust total output by varying the rate 

of output per hour, 

Two analyses were performed in this study: 

1. The identities of the existing plants were retained. All of 

the variable and fixed costs were standardized with the analysis being 

conducted on the plants to determine the costs for each plant under 

^present conditions, The assumption of constant average variable costs 

is relaxed for the cost calculations. 
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2. Model plants were constructed, and all of the variable and 

fixed costs were standardized. Five of the factors which affect the 

cost per pound in model plants were analyzed, These factors were: 

(a) plant size, (b) length of season, (c) capacity of operation, (d) 

size of container, and (e) per cent of recovery, The assumption of 

constant average variable costs is relaxed for the cost calculations. 

V. EXISTING PLANTS 

The four existing snap bean freezing plants in Tennessee had 

varying input capacities, rates of output, length of season, degrees 

of mechanization, and general processing procedures, and accounting 

systems. 

The cost analysis for the existing plants was made on the basis 

of variable, fixed, and total costs. Freezing and storage costs were 

standardized at 35 cents per 100 pounds. This rate, charged by a 

commercial freezing and storage firm, included only the first month’s 

storage. An additional 10 cents per 100 pounds was included to cover 

the standardized in-plant transportation costs. Brokerage fees, which 

are usually about 5 per cent of selling price, were standardized at 

70 cents per 100 pounds. Utilities (electricity, water, and gas) were 

standardized on the Knoxville Utilities Board rates for commercial cus 

tomers (see Appendix C). An added variable cost, miscellaneous general 

expense, was included and standardized at $11,425 for all firms in both 
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TABLE V 

SIZE AND COST OF CONTAINERS USED FOR PACKAGING SNAP BEANS 
PROCESSED FOR FREEZING IN TENNESSEE, 1963 

Size of container 

Retail (9 ounce carton) 
Retail (9 ounce wrap) 
Retail cases (15 pound) 
Institutional (2?§ pound carton) 
Institutional (2% pound wrap) 
Institutional cases (30 pound) 
Polybag (20 ounce) 
Polybag cases (15 pound) 
Bulk bags (60 pound) 

Cost per 1000 

$ 6.62 
5.50 

70.00 

17.50 

7.50 

90.00 

71.00 

64.00 

132.95 
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analyses (Table XXXI, page iiO). The container costs were standardized 

as shown in Table V. 

The standardized wage rates for each classification of labor 

were as follows: 

Plant manager $12,000 per year 

Plant superintendent $ 7,000 per year 

Bookkeeper $ 7,000 per year 

Secretary $ 3,500 per year 

Clerk-typist $ 2,800 per year 

USDA inspector $ 6,00 per hour 

Foreman $ 1.40 per hour 

Mechanic $ 2.50 per hour 

Plant workers $ 1.25 per hour 

The payroll included withholding taxes in the amount of 6.575 

per cent. The total was composed of 3.875 per cent FICA and 2.700 per 

cent for Tennessee Unemployment Insurance, 

VI. MODEL PLANTS 

The model plants were developed from observation of existing 

plants and a study of equipment manufacturer's layouts, with an attempt 

made to incorporate any new methods or procedures which were thought to 

make the plants more efficient, Ideal plant layouts were necessary to 

provide a means for processing at least cost. To meet the objectives 

of this study, model plants were formulated for the purpose of conducting 
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five separate analyses. 

The model plants and each analysis are: 

1. Ten model plants were constructed with the following raw in 

put capacities of 2,000, 4,000, 6,000, 8,000 10,000, 12,000, 14,000, 

16,000, 18,000 and 20,000 pounds per hour. 

2. Hours of plant operation per season were based upon eight-

hour shifts for one and two shifts per day over a total of 100 process 

ing days on Tennessee beans. The analysis was extended to include a 

possible 25 days of processing Florida beans during early spring and 

late fall. The lengths of season, covering a range of 800 to 2,000 

hours, were used to evaluate the influence of different lengths of op 

erating season. 

3. Operating capacity was analysed at 50, 75, and 100 per cent 

to determine the associated processing costs for the corresponding out-

put. When a plant operating 800 hours was analyzed at 50 per cent 

capacity, it was handled as operating 400 hours at full capacity in 

establishing the associated costs. 

4. Cost for each pack was based upon the following sizes: (a) 

retail (9 ounce), (b) institutional (252 pound), (c) bulk (60 pound), 

and (d) polybag (20 ounce). 

5. The per cent of recovery or pack out for the model plant
s was 

standardized at 75 per cent. The recovery percentage directly affects 

the portion of total cost composed of raw product cost. The effects of 

pack out were evaluated at 50 60, 70 75, 80, 90 and 100 per cent re 

covery. 
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VII. REVIEW OF LITERATURE 

A number of studies have been conducted to estimate input-output 

data and costs for firms processing agricultural commodities, These 

previous studies provide a basis or guideline for conducting this anal 

ysis and explaining the existing conditions. 

Firms operate at less than maximum efficiency for two reasons. 

Once a firm has already incurred a substantial investment in a piece 

of equipment, it will adopt new technologies only if the new innova 

tion will drastically reduce cost or if the older piece of equipment 

wears out and has to be replaced, Lack of information on new technolo-

gies may be a major deterrent to the achievement of maximum efficiency.^ 

In arriving at a decision as to the plant size and methods of 

operation, the manager is faced with two kinds of uncertainty: future 

possibilities for the product being processed and the factor prices. 

A manager must be cost-conscious since he needs to know what it will 

cost to replace and maintain durable items in the plant.^ 

According to Logan and King, any plant with several stages or 

operations in a processing line will also have a variety of production 

capacities at varying points. The point where production capacity is 

least will prove to be a bottleneck for output in the plant, 
Excess 

8capacity will exist at all other points on the processing line. 

6French, op. cit., p. 544. 

^Ibid., p. 577.' 
8Samuel H. Logan and Gordon A. King, Economies of Scale in Beef 

Slaughter Plants, Giannini Foundation Research Report No. 260, California 
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In a study on economies of scale in commercial egg packing plants, 

it was noted that large scale production does not necessarily lead to 

economies. Some of the plants actually may have diseconomies due to in 

creasing costs related to increased sizes. Some of the plants may have 

neither economies or diseconomies, and they make decisions on the basis 

Q 

of constant costs. 

In a similar study conducted in California on the multiple prod 

uct processing of California frozen vegetables, the equipment require 

ments were developed from production studies, plant operating data and 

equipment inventories, specifications of manufacturers, and interviews 

with specialist personnel in freezing plants and equipment companies. 

Engineering data for building requirements were obtained from actual 

observation. Labor requirements and other input information were ob 

tained or estimated from plant records, observations of plant organi 

zation, and consultation with plant operators.10 Dennis, in a study on 

the cost of processing strawberries for freezing, used much the same 

Agricultural Experiment Station (Davis: University of California, 
September, 1962), p. 9. 

9 
Harold B. Jones, Economies of Scale in Commercial Egg Packing 

Plants, Bulletin No. 120, United States Department of Agriculture, Mar 
keting Economics Division, Economics Research Service in cooperation 
with Georgia Agricultural Experiment Station (Athens: University of 
Georgia, September, 1964), p. ll. 

^*^Robert H. Reed and L. L. Sammet, Multiple Product Processing
of California Frozen Vegetables, Giannini Foundation Research Report 
No. 264, California Agricultural Experiment Station (Davis: 

Univer-
sity of California, July, 1963), pp. 23-24. 

https://operators.10
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11 
type of approach for establishing costs for the plants. 

Reed, in a similar study on processing of lima beans for freez 

ing, defined variable costs to include expenses for labor, materials. 

electric power, variable repair costs, and other expenses directly re-
12 

lated to volume of output. 

According to a study of plants pasteurizing and bottling milk. 

plant operators were found to analyze their operations by making cal 

culations for a proposed change in their plants and comparing the re 

sults with existing costs. They used a type of budgetary analysis. In 

establishing model plants, a budgetary analysis is very useful. If the 

plants are set up in a workable and functional way, the results obtained 

from the model plants may be useful to plants that are actually pro-

13 
cessing. 

11 
Carleton C. Dennis,^ Analysis of Costs of Processing Straw 

berries for Freezing, California Agricultural Experiment Station Mimeo-
graphed Report No. 210 (Berkeley: University of California, July, 1958), 
pp. 2-3. 

12
Robert H. Reed, Economic Efficiency in Assembly and Processing 

Lima Beans for Freezing, California Agricultural Experiment Station Mim-
eographed Report No. 219 (Berkeley: University of California, June, 
1959), p. 3. 

1^. C. Conner, Fred C. Webster and T. R. Owens,^ Economic 
Analysis of Model Plants for Pasteurizing and Bottling Milk, Virginia 
Agricultural Experiment Station Bulletin 484 (Blacksbrug: Virginia 
Polytechnic Institute, June, 1957), pp. 3-4. 



CHAPTER II 

DESCRIPTION OF EXISTING PLANTS AND OPERATIONS 

Snap bean freezing plants in Tennessee do not follow a set 

pattern. Procedures and operations are varied in each plant with 

no two plants necessarily employing the same technique. To better 

explain the snap bean processing operation, a descriptive analysis of 

the existing plants is included at this point. The plants will be 

identified as A, B, C and D. 

I. VOLUME OF PRODUCT 

Of the plants processing snap beans, no plant is involved in 

a single-product operation. Although snap beans account for a major 

part of the plants' volume, they do process other products, The snap 

bean freezing plants did not become firmly established until the 1960 

processing season or later. One of the four plants was placed in op 

eration during 1963, while another plant expanded its facilities in 

1963 by relocating in a new building, From 1960 to the present, the 

total pack each year has been increasing. Although the plants are 

engaging in multiple product processing, the expansion in the volume 

of snap bean processing has been responsible for a reduced pack of 

other products. 

A complete list of the vegetables packed and of the volume of 

pack for each plant freezing snap beans in Tennessee is provided in 

27 
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Table VI. A total of 40,048,077 pounds of vegetables was frozen in 

Tennessee during 1963. Snap beans accounted for 21,121,352 pounds 

or 52.73 per cent of the pounds frozen. The second closest competitor 

was okra with 7,363,376 pounds, 18.38 per cent of the total pounds 

frozen. Greens (kale collards, spinach, turnip greens, mustard greens, 

green turnips) were 8.78 per cent of the total pack with a total of 

3,517,168 pounds. Strawberries peas, pepper, squash, repacks, and 

small quantities of other vegetables were also frozen, and accounted 

for the remaining 20.11 per cent. 

The leading plant in processing snap beans was Plant D, which 

packed more than half of the aggregate 21 million pounds, Plant D also 

led in the processing of strawberries. Plants A and B processed more 

pounds of other products than did Plant D. 

All of the beans processed are not from Tennessee, as is shown 

in Table VII. Of the 21 million pounds of snap beans processed for 

freezing, 84.83 per cent was grown in Tennessee. The other 15.17 per 

cent was grown in North Carolina, South Carolina and Florida. Eighty-

six per cent of the snap beans for the four plants was produced under 

contract or vertical integration; one plant had 100 per cent of its 

beans grown under contract. 

II. LENGTH OF SEASON 

The length of the processing season in Tennessee can be varied 

from a limited number of hours to a large number by operating two shifts. 
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TABLE VII 

POUNDS OF SNAP BEANS PROCESSED PER PLANT IN TENNESSEE, AMOUNTS OBTAINED 
FROM TENNESSEE AND FROM NORTH CAROLINA, SOUTH CAROLINA AND 

FLORIDA, 1963 

Processed Source 

Plant per plant Tennessee N* C*, S* C» 
i 

and Fla* 

Pounds Pounds Per cent Pounds Per cent 

A 600,000 540,000 90 60,000 10 

B 5,704,173 5,704,173 100 0 0 

2,805,640 2,665,358 95 140,282 5 

D 12,011,539 9,008,654 75 3,002,885 25 

Total 21,121,352 17,918,185 84.83 3,203,167 15.17 
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and by processing out-of-state beans during Tennessee’s off season. 

Table VIII shows how the days of processing varied among plants during 

the 1963 season. The Tennessee snap beans are ready for processing 

about June 15-June 25, and they are in supply up until the first frost 

each fall, about October 10. 

If the processors desire to extend the season, they may use snap 

beans from Florida, South Carolina, North Carolina, and other states in 

the Southeast. Processing can begin in early March and continue at 

intermittent periods in April. Enough beans can be obtained in May and 

June to assure continuous processing operations until the Tennessee 

beans are ready for harvest. Table VIII shows that the days of proce
ss-

ing in 1963 varied from a low of 70 to a high of 173. The plant operat 

ing for 173 days obtained about 25 per cent of its beans from Florida, 

North Carolina, and South Carolina. It is not always possible to obtain 

snap beans from states outside of Tennessee because the beans 
may be in 

short supply in those areas. Also, the processors in Tennessee are lo 

cated about 600 miles from these out-of-state producers. and this poses 
some economic and physical problems, A relatively high transportation 

cost is incurred for ths long haul. The physical problem occurs because 

measures must be taken to eliminate oxidation and dehydration of the 

snap beans while they are in transit. 

Hours of plant operation each day varied from 8-10 hours per 

shift up to two shifts per day. The minimum number of two-shift days 

operated by any plant was 20, and the maximum was 80. An existing poten-

tial for expanding total output lies in extending the hours of operation. 
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This is a source of flexibility for the plants. Regulations permit 

the processing plants to operate 13 weeks with unlimited hours; 13 

weeks with up to 56 hours per week; and any weeks of operation beyond 

the first 26 weeks necessitate the payment of overtime for all hours 

over 40. If the plants attempt to operate beyond 26 weeks, they im 

mediately encounter a higher cost per unit of product because of the 

necessity of overtime payment if the hours of operation extend beyond 

40 per week. The plants currently processing do not encounter this 

situation because their operating season does not place them in this 

category. 

III. PRODUCTION AREAS IN RELATION TO PROCESSING PLANTS 

The snap-bean-producing centers are located in four areas of the 

state (Figure 7). All of the counties in Tennessee are not climaticly 

adapted to the growing of snap beans. Of the 11,100 acres harvested for 

processing in 1963, approxiately 600 acres were in Area I; 8,400 acres 

in Area II; 400 acres in Area III; and 1,700 acres in Area IV. Area II 

is particularly well adapted to production. 

Since the mechanical harvesters for snap beans were introduced. 

Area II has become the center for producing snap beans, Mechanical 

harvesters can operate over the terrain in Area II without any difficul-

ty. It is almost impossible for mechanical harvesters to operate to any 

extent in Area IV. 

There are five canning plants and four freezing plants processing 

snap beans in Tennessee. The canning plants are concentrated in the 
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Eastern division of the state, and the freezing plants in the Western 

division. One freezing plant is located in East Tennessee (Figure 7). 

Although only 600 acres of snap beans are being produced in Area 

I, because of its high summer temperatures there are three freezing 

plants located there. Consequently, these plants have to purchase a 

large percentage of their beans from Area II, which is 275-300 miles 

away, The largest snap-bean-freezing plant is located in Area II, and 

practically all of the Tennessee beans that it processes are from the 

immediate area. 

IV. OPERATIONS IN PROCESSING 

Before discussing the operations which are used in processing 

snap beans for freezing, it is necessary to describe the raw product 

classification. Snap beans for freezing are classified as U, S. Grade 

A (U. S. fancy), U. S. Grade B (U. S. extra standard), U. S. Grade C 

(U. S. standard), and substandard. The beans are classified into six 

sieve categories. According to the Chisholm-Ryder machinery specifi-

cations, the sieve categories are: No. 1—14^64 inch or less in diam 

eter; No. 2—18V64 inch; No. 3—21/64 inch; No. 4—24/64 inch; 
No. 5— 

27/64 inch, and No. 6—greater than 27/64 inch, The No. 6 classifica-

tion corresponds with the existing processing procedure in local plants. 

United States Department of Agriculture, Agricultural Marketing
Service, Marketing Information Division, Grade Names, Agriculture Hand-
Book No. 157 (Revised) (Washington: Government Printing Office. Feb 
ruary, 1961), p. 11. 
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Snap beans of sieve sizes No, 1 and 2 are packed as whole beans 

if a plant produces that type of pack. Sieve sizes No. 1, 2, 3, and 4 

are usually crosscut in the processing operation. French slice beans 

usually come from sieve sizes No. 4, 5, and some of the 6. If the No. 

6 sieve beans are too large, as they may very well be, they are dis-

carded as waste. When the No. 6 beans are used, they must be for the 

French slice pack. 

As the snap beans are received at the processing plant, they are 

graded in some manner usually for the purpose of determining the price 

to pay the producer. The grading may be done by a method of visual in 

spection or by a more complicated and scientific approach, When the 

beans are unloaded at the plant, they are ready to enter the processing 

operations. 

Trash Removal 

When the beans are brought in from the field, they are usually 

dirty, especially if they have been mechanically harvested, They quite 

often contain chunks of dirt or even some foreign objects such as stones. 

It is necessary to break any clusters so that the beans will enter the 

lines as individual beans. Dirt and small pieces of trash are removed 

by some type of centrifugal blower. At or near the time of washing the 

beans, it is necessary to remove only large pieces of trash such as 

small stones or other objects. If the stones and other foreign objects 

were permitted to reach the delicate processing equipment, serious dam 

age would be inflicted upon the equipment. Manual inspection of the 
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beans can be performed before snipping, but it is not absolutely neces 

sary. 

Grading, Snipping and Inspection 

Plants which pack a diversified product use a pregrader. A 

double-size grader may be used in the operation to further break down 

the sieve sizes for diversification of pack. Where beans are packaged 

as either cut or sliced, only one machine-grading operation is needed. 

Two gradings are necessary when the No. 1 sieve size is separated out 

for a whole-bean pack. Immediately after the beans are size-graded, 

the snipping machines remove or snip any string or stem. An inspec 

tion belt follows each snipper and, at this point, diseased or poor 

quality beans are removed by hand, If any stems are left after snip-

ping I they are hand snipped on the inspection belt. 

Cutting and Blanching 

Snap beans which are to be cut pass from the inspection belt 

into the cutters. Here, the beans are crosscut. Then they go through 

a nubbin grader where the small fragmentary parts drop out, and only 

the uniform cuts move on to the blancher. The blanching operation is 

a partial cooking process which serves the purpose of deactivating 
en-

zymes so that the beans will not spoil in the package. 

Cooling, Dewatering and French SIicing 

It is necessary to cool the beans after they leave the blancher. 

They are exposed to either a water bath of some form of spray to 
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complete the cooling process. The snap beans then pass through a de 

watering device, which is usually a simple shaker designed to remove 

excess water. Snap beans which are to be sliced then pass through the 

slicing machine, where the beans are slit lengthwise into long nar 

row slices. 

Packaging 

The packaging operation is virtually the same regardless of 

whether the beans are sliced, crosscut, or whole. Sliced snap beans 

cannot be channeled through an automatic filler as successfully as 

the crosscut beans. 

Some of the cut and whole beans may pass directly from the 

dewatering device into a holding tray, These beans are transferred 

immediately into the tunnel, where they are kept for a period of 4 

hours at -40“F. These snap beans are frozen as Individual Quick Fro-

zen (IQF). After being removed from the tunnel these beans may be 

bagged in bulk containers for repacking at a later date, or they may 

be packaged immediately upon removal. 

Snap beans are packaged in two major types of cartons: retail 

and institutional. The retail cartons are of three distinct sizes: 

8, 9 and 10-ounce. The institutional cartons may contain 2, 2% and 

3 pounds. The IQF beans may be bagged in bulk bags of various sizes. 

A 60-pound bag is most commonly used by Tennessee processors. Some of 

the snap beans (IQF) are not being packed in polyethelene bags, which 

are transparent and contribute to an attractive pack. Polyethelene 
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bags tnay vary in size, with the 16- and 20-ounce bags being very popu 

lar at the present. 

The packaging operations consist of filling the cartons either 

by hand or automatically. After the cartons are weighed automatically, 

those which are overweight or underweight are removed from the line. 

The weight is adjusted manually before the cartons are placed back on 

the packaging line, The cartons are closed automatically and then 

wrapped by machine. All beans other than the IQF's must be transferred 

to the tunnel, where they are left for four hours at a -40°F. 

As soon as the cartons are removed from the tunnel, they 
are 

cased and transferred to cold storage (approximately 20°F) until they 

are ready for distribution. 

V. OPERATIONAL ANALYSIS OF EXISTING PLANTS 

The operational procedure for the four plants freezing snap beans 

in Tennessee is shown in the flow charts given in Figures 8, 9, 
10 and 

11. Each flow chart is self-explanatory, but special attention needs to 

be given to the fact that operations and procedures vary from plant to 

plant. 

When the beans were received at the plants, there were three 

different methods of unloading: manually with a pitch fork, dumping 

directly from the truck into a large holding bin, and by a winch-powered 

pitch fork. 

Since one of the plants did not use a cluster breaker 
their in-

spectors performed this operation after the snippers. 
Some trash 
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removal took place at the cluster breaker by a centrifugal blower, At 

one of the plants, the beans were not washed until they towere enroute 

the blancher. The beans were washed at the other thre6 plants before 

they were snipped. 

At one plant, a form of dry inspection was conducted before the 

beans were snipped. At another plant the beans were cooled by a water 

spray. After this, they were placed in cool storage before being con 

veyed to the next processing operation, T he hydro-cooled beans can be 

left in cool storage for several hours before being moved into the pro 

cessing operation. 

Three of the plants had no form of pregrading before the snip 

pers, although two did have double-size graders following the snipper 

and inspection belts. The double-size grader and pregrader were used 

in combination by one plant in which a diversified product was packed. 

All plants had an inspection immediately following the snippers. 

Only one plant had an inspection following the blanching process. One 

plant crosscut its beans after the blanchers, whereas all others per 

formed this operation before the blanchers. In all of the plants, the 

slicing operation was performed after blanching and cooling was done. 

Different methods of packaging were employed in the plants be-

cause of the different degrees of automation. Some of the plants filled 

their institutional cartons by hand, whereas others used automatic fill-

ers. Usually the cartons had to be closed by hand if no automatic fill-

er was used. A large quantity of labor was necessary for packaging when 
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most of the operations were performed by hand. Different methods were 

employed in all plants for bulk bagging, polybagging, and casing; but 

the major difference was due to the degree of automation employed. 



CHAPTER III 

COSTS OF PROCESSING SNAP BEANS FOR FREEZING 

IN EXISTING PLANTS 

The four plants processing snap beans for freezing in Tennessee 

during 1963 were different in processing capacity, utilization of pro 

cessing capacity, length of season, degree of mechanization, and gener 

al processing procedures, Any or all of these variations could sub-

stantially affect the costs of processing, In order to determine the 

exact reasons for cost variations from plant to plant, it is necessary 

to appraise the factors affecting cost in each of the four plants and 

to show how the cost differed from plant to plant. 

The data shown in Table IX are presented for a period of two 

years in order to make possible a complete study of all plants con-

cerned. Table IX differs from Table VII, page 30 in that the total 

pounds processed from Plant A and Plant B are for the 1964 processing 

season. All of the cost analysis was based on the input-output infor 

mation given in Table IX. 

Recovery or pack out is a very important item to the processor 

because it directly affects the total cost of processing when the 
raw 

product cost is added to the processing cost. The percentage of pack 

out will be analyzed in the model plants included in Chapter IV. 
Re-

covery for the existing plants ranged from 69.88 per cent for Plant A 

46 
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TABLE IX 

VOLUME OF SNAP BEANS PROCESSED, OUTPUT, AND PER CENT RECOVERY IN PLANTS 
PROCESSING SNAP BEANS FOR FREEZING 

> 

TENNESSEE, 1963 AND 1964 

Total pounds Total pounds Recovery 
Plant processed output (per cent) 

A 4,489,610^ 3,137,307 69.88 

B 4,020,341^ 2,840,648 70.66 

C 2,805,640 2,227,120 79.38 

D 12,011,539 9,366,598 77.98 

Total 23,327,130 17,571,673 75.33 

^Total pounds processed are for the 1964 processing season. 
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to 79.38 per cent for Plant C, as is shown in Table IX. The average 

recovery percentage for the four plants was 75.33 per cent. 

A number of factors may affect the recovery percentage, If the 

beans are damaged by insects or diseases it is necessary to sort them. 

When beans are machine-picked, they will contain more trash, dirt and 

clusters than will hand-picked beans. As machine-picked beans are 

cleaned at the plant, this trash and foreign material is removed. Anoth 

er factor affecting recovery is the distance from the field to the pro 

cessing plant. Beans that are in transit for several hours are more 

likely to deteriorate because of disease, heat, and other factors. This 

will necessitate a higher per cent sort-out than would have been neces-

sary if the beans had been processed within a relatively short time after 

picking. A higher percentage of recovery is possible if the processor 

is not striving for a Grade A pack because the percentage of sort outs 

will be less for Grades B and C. Furthermore, if the processing equip 

ment is not set up efficiently, some good-quality beans will be wasted. 

The recovery percentages shown in Table IX tend to support the 

above observations. Plants A and B, which had the lowest recovery per 

centages, were located approximately 300 miles from the producers and 

the operators tried to process either a Grade B or Grade A product. 

These two plants also processed machine-picked beans, Plant C, which 

had the highest recovery percentage, was also located about 300 miles 

from the producers, but only hand-picked beans were processed, Also, 

this plant packaged Grades B and C beans; no attempt was made to pack 
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Grade A beans. Plant D was located within 20-40 miles of the produc 

ers, and only machine-picked beans were processed. The percentage of 

recovery might have been even higher for this plant, but it packaged 

mostly Grades A and B. 

The four major types of containers packaged by plants processing 

snap beans for freezing were retail, institutional, polyethelene bags. 

and bulk. The sizes of each of these containers may vary as can be 

seen in Table X. Not all of the plants packed whole beans. When 

whole beans were packed, it was necessary to have flexibility within 

the processing and packaging equipment. A complete breakdown by size 

for each of the major types of containers was not available for Plant 

B. There is no pattern on the percentage packaged by the type of con-

tainer. It is noted that the smallest plant, which was Plant C, pack 

aged only cut beans in two types of containers, institutional and bulk. 

In the four plants, 38.03 per cent of the beans packaged were in retail 

cartons and 32.28 per cent were in institutional cartons. A total of 

10.19 per cent was packaged in polyethelene bags and 19.51 per cent in 

bulk bags. The processed beans may be sold in bulk bags or they may 

be removed from storage at some future time and repacked into other 

types of containers as needed. 

Table XI shows that the total hours of operation spent on the re 

ceiving and preparation operation for Plants A, B, C, and D were 896, 

568, 651 and 1,735 hours, respectively. The rate of output varied from 

3,421 pounds per hour for Plant C to 5,400 for Plant D. The rate of 
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TABLE X 

DISTRIBUTION BY TYPE OF PACK FOR PLANTS PROCESSING SNAP BEANS FOR 
FREEZING, TENNESSEE, 1963 

Type pack Plant A Plant B Plant C Plant D Industry 
Per cent 

Retail 38.55 21.79 51.80 38.03 

French 24 8-oz. (2.55) (30.50) 
French 24 9-oz. (19.19) (2.30) 
Whole 24 9-oz. (1.28) (2.30) 
Cut 24 8-oz. (1.73) (.40) 
Cut 24 9-oz. (13.80) (16.30) 

Polyethelene bag 8.56 16.20 10.18 

Cut 12 iVlb. (5.31) 
Cut 12 1^-lb. (.25) (16.20) 
Cut 12 1-3/4-lb. (3.00) 

Institutional 34.22 49.62 94.80 11.60 32.28 

Cut 12 2-lb. 

Cut 12 2^-lb. (16.41) (66.40) (2.30) 
Cut 12 3-lb. (20.20) 
French 12 2-lb. 

French 12 2?§-lb. (15.46) (5.20) (8.10) 
French 12 3-lb. (3.00) 
Whole 12 2-lb. (2.35) (1.20) 

Bulk 18.67 28.59 5.20 20.40 19.51 

Cut 20-lb. (.32) 
Cut 60-lb. (18.35) (20.40) 

Total 100.00 100,00 100.00 100.00 100.00 
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TABLE XI 

RATE OF OUTPUT PER HOUR AND TOTAL HOURS BY JOBS FOR PLANTS PROCESSING 
SNAP BEANS FOR FREEZING, TENNESSEE, 1963 

Retail 

1,209,473 
619,153 

4,854,107 

> 

Type of Pack 
Plant 

A 

B 

C 

D 

A 

B 

C 

D 

A 

B 

C 

D 

Receiving 
and 

preparation 

3,137,307 
2,840,648 
2,227,120 
9,366,598 

3,500 
5,000 
3,421 
5,400 

896 

568 

651 

1,735 

Institutional 

Pounds of output 

1,073,672 
1,409,334 
2,111,560 
1,078,416 

Bulk 

585,630 
812,161 
115,560 

1,914,149 

Pounds of output per hour 

2,296 3,477 3,355 
1,647 3,250 3,068 

3,621 3,302 
5,803 5,443 3,627 

Hours operated 

527 309 175 

376 434 265 

583 35 

836 198 528 

Polybag 

268,532 

1,519,926 

2,971 

1,500 

1,013 

90 
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output per hour for the various packaging operations varied con 

siderably within each plant and among the plants. The rate of output 

per hour for the institutional packaging operation is higher than the 

rate of output for the retail and polybagging operations. Packaging 

beans in the bulk is performed at a rate of output per hour which is 

close to the rate of output for the institutional operation. Casing of 

the retail and institutional cartons varied from 6,000 pounds per hour 

for Plant A to 10,000 pounds per hour for Plant B, as is shown in 

Table XII. The operations of receiving and preparation were performed 

simultaneously, as were those of packaging and casing. 

The total crew requirements for plants processing snap beans for 

freezing in Tennessee varied from 63 for Plant C to 158 for Plant A. 

The requirements differ in the most part because of the degree of mech 

anization of the packaging line, particularly on the cut retail and cut 

institutional lines. Although all of the packaging operations could be 

carried on at the same time in most of the plants, they usually were 

not; as a result, none of the plants necessarily had a crew of the size 

indicated in Table XIII. Women comprised more than 50 per cent of the 

total crew requirements for all plants, They are employed mostly on 

the inspection belts and packaging lines. 

Table XIV shows the building requirements for the existing plants. 

The smallest plant had 15,875 square feet and the largest had 37,892 

square feet. About 75 per cent of the total floor space required for 

all plants was occupied by the processing operatiions. The other 
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components and their requirements varied from plant to plant, but their 

areas were largely proportional to plant output. 

The total fixed investment for buildings and equipment is shown 

in Table XIV, The total fixed investment ranged from $218,893 for the 

smallest plant to $578,304 for the largest. The processing equipment 

in the plants was a major part of the total fixed investment. The in 

vestment in processing equipment ranged from a low of $114,557 for the 

smallest plant to $341,866 for the largest. The investment in buildings 

ranged from $95,250 for the smallest plant to $227,352 for the largest. 

Investment in shop equipment, laboratory equipment, and office equip 

ment was only a small portion of the total fixed investment. 

I. VARIABLE COST 

Variable factors are those whose usage changes as output changes. 

From this statement, it can be concluded that total variable costs are 

those that increase as output increases and decrease as output decreases. 

This definition is considered in the total concept and not on a per-unit 

basis. According to the definition that has been set forth, the miscel 

laneous general expense as it is presented in this analysis is not a 

variable cost. Although it was standardized at $11,425 for all plants 

in both analyses, it would vary under actual conditions as plant size 

varied. Rather than arbitrarily being set as a budgeted miscellaneous 

general expense statement, it was standardized at a constant total cost 

and still included as a variable cost. 
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TABLE XIV 

BUILDING REQUIREMENTS AND INVESTMENTS IN BUILDING AND EQUIPMENT 
FOR PLANTS PROCESSING SNAP BEANS FOR FREEZING, 

TENNESSEE, 1963 

Item Plant A Plant B Plant C Plant D 

Square feet 

Receiving office 180 225 50 
Administrative 

office 1,800 1,500 650 1,600 
Processing 14,500 22,000 10,000 29,908 
Boiler 690 300 400 1,134
Shop 200 200 200 400 
Lavatories and 

rest rooms 300 500 400 400 
Storage (dry) 2,400 4,500 4,000 4,000
Laboratory 225 150 225 400 

Total 20,295 29,375 15,875 37,892 

Dollars 

Building 121,770 176,250 95,250 227,352
Plant equipment 257,007 284,939 114,557 341,866
Shop equipment 2,507 2,507 2,507 2,507
Laboratory 1,850 1,850 1,850 1,850
Office equipment 4,729 4,729 4,729 4,729 

Total fixed in 

vestment 387,863 470,275 218,893 578,304 
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The variable factors included in this analysis were processing 

labor, containers, freezing and storage, in-plant transportation, 

electricity, water, gas, brokerage, and miscellaneous general expense. 

Costs for three of the variable factors—freezing and storage, in-

plant transportation and brokerage—were standardized at .350, .100, 

and .700 cents per pound, respectively. 

Processing labor cost varied from a high of 2.813 cents per 

pound for Plant A to a low of 1.946 cents per pound for Plant C (Table 

XV). The factors affecting the processing labor cost per pound 
were 

output per hour and the number of workers required. In reference to 

Table XII, page 53, the output per man-hour was lower on most jobs 

for Plant A and was higher on most jobs for Plant C. If a relatively 

large quantity of retail beans are packed, and if other types of 
con-

tainers involve little or no mechanical operations, it is reasonable 

to expect higher processing labor costs per pound. 

Container costs, as shown in Table XV, range from a low of 

1.210 cents per pound for Plant C to a high of 2.283 cents per pound 

for Plant D. Plant C packaged only institutional cartons and bulk, 

whereas Plant D packaged all types of containers with the retail pack 

composing 51.8 per cent of the total pack as presented in Table X, page 
50. 

Electricity was the least expensive of all the utilities, 
as 

evidenced in Table XV. The quantity of electricity was a direct result 

of the number of horsepower used in the plant. Electricity cost per 
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pound was lowest for Plant D, which operated over the longest season 

and processed the greatest quantity of green beans. Water and gas 

cost reacted similarly by decreasing on the cost per pound as out 

put increased. Costs of the utilities per pound decreased as the 

season was lengthened and as the total pounds processed increased. 

The principal reason for this decrease in cost of utilities was the 

demand charge, which is based on the greatest requirement per hour 

for electricity and according to the greatest requirement per day for 

gas and water. This demand charge must be paid whether the utilities 

are used or not. 

The processing labor and container costs are 37.818 and 34,141 

per cent respectively of the total variable cost. Brokerage is 12.199 

per cent of the total variable cost, with freezing and storage 6.099 

per cent. Miscellaneous general expense, water, in-plant transporta 

tion, gas, and electricity account for the remaining 9.743 per cent 

of variable costs in the order named. It is unusual for water costs 

for any processed product to be higher than electricity costs, but the 

plants processing snap beans use a large quantity of water per day. 

One of the owners of snap bean processing plants in Tennessee found it 

is his advantage to install his own well. 

II. FIXED COST 

Fixed factors are those whose employment does not vary as output 

changes. As output increases, the total fixed cost remains constant. 
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As output increases the average fixed cost or the fixed cost per unit 

of output decreases. 

The fixed factors included in this analysis are plant equipment, 

buildings, shop equipment, laboratory equipment, office equipment and 

administrative expense. The last includes only the salaries of the 

administrative personnel. When the fixed costs are compared for all 

plants, it is found that all components of fixed cost on a per-pound 

basis are cheaper for Plant D. Plant D had the lowest fixed cost with 

1.290 cents per pound, while Plant B had the highest with 3.415 cents 

per pound. 

Plant equipment cost for all plants was 46.158 per cent of the 

total fixed cost. The administrative expense was 36.256 per cent of 

the total cost, followed by building cost at 16.010 per cent, Office 

equipment, shop equipment, and laboratory equipment accounted for the 

remaining 1.576 per cent (Table XVI). 

III. TOTAL COST 

Total cost is the sum of the variable and fixed costs, Total 

cost varied from a low of 7.023 cents per pound for Plant D to a high 

of 9.092 cents per pound for Plant B (Table XVII). 

Although Plant D had a higher variable cost per pound than 

Plants B and C, it had a much lower fixed cost per pound. Plants C and 

D are in a category by themselves with respect to costs; also. Plants 

A and B are in a separate category with respect to costs. Plants A and 
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TABLE XVII 

TOTAL COSTS FOR PLANTS PROCESSING SNAP BEANS FOR FREEZING 
PER POUND, TENNESSEE. 

> 
1963 

Annual volume Total Total 
of snap beans variable fixed Total 

Plant processed (output) cost cost cost 

- Pounds Cents 

A 3,137,307 6.249 2.784 9.033 

B 2,840,648 5.677 3.415 9.092 

2,227,120 5.116 2.318 7.434 

D 9,366,598 5.733 1.290 7.023 

Total 17,571,673 5,738 2.030 7.768 

Percent each 

is of total 

cost 73.867 26.133 100.00 
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B were similar in many respects as far as size and operation was con 

cerned, and there was only .059 cents per pound difference in process 

ing cost. Plant D, the largest plant, processed the largest volume of 

green beans. It realized benefits in the form of the lowest fixed cost 

per pound and the lowest total cost per pound. 

The components of total cost, variable and fixed, were 73-867 

and 26.133 per cent respectively of total cost (Table XVII). 



CHAPTER IV 

COSTS AND EFFICIENCY IN MODEL PLANTS 

The model plants for this analysis were set up by using the re 

sults of the study in 4 existing plants, the equipment layout diagrams 

of processing machinery manufacturers, and the writer's judgment, In 

making changes from the existing plants to the model plants it was in 

tended to improve efficiency and lower the processing costs. The 

changes made were influenced by the existing plants’ operations and 

procedures. 

I. PACK OUT 

One of the factors affecting the total cost of processing, in 

cluding raw product cost, is the recovery or pack out percentage, It 

affects the total cost for both the model plants and the existing plants 

in the same manner. 

As discussed in Chapter III, the recovery percentage for the 

existing plants varied from 70 to 80 per cent, depending upon a nuttiber 

of factors. The recovery percentage for the model plants was standard-

ized at 75 per cent. 

The cost of snap beans to the processor in Tennessee is usually 

about $1.80 per bushel. Since each bushel of snap beans weighs 30 

pounds, the cost per pound of snap beans is usually about 6 cents. 

65 
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Information given in Table XVIII is based upon the cost of snap beans 

at 6 cents per pound. The pack out cost per pound of snap beans varied 

from a low of 6 cents per pound with 100 per cent recovery to 12 cents 

per pound with a 50 per cent recovery. If the recovery percentage drops 

to 70 per cent from 80 per cent, the total cost per pound of processing, 

including raw product cost, is increased one cent. Any time the pack 

out rate varies for any reason, the total cost per pound will be ef 

fected. 

II, MODEL PLANT DESIGN AND PROCESSING PROCEDURE 

Figure 12 shows the equipment layout of a model plant processing 

snap beans for freezing with an input capacity of 8,000 pounds per 

hour. Each of the ten model plants had individual characteristics but 

all of the plants were organized similarly to the one shown in Figure 

12. The diagram as shown is one of simple design to allow a continuous 

flow of beans from the truck through the plant. 

Figure 13 shows the diagram for the receiving and preparation 

operations in the model plants. The snap beans are graded before they 

are unloaded. The grading procedure should be thorough and fair to all 

concerned. If the beans contain a high percentage of trash or if they 

are diseased, an allowance could be made to protect the processor from 

bearing the cost of a lower percentage pack out. After the beans are 

graded at the plant, they are unloaded, and then the preparation opera-

tions start. A machine installed in the line for the receiving and 
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TABLE XVIII 

COST PER POUND OF RAW PRODUCT ON BASIS OF PACK OUT, TENNESSEE, 1965 

Raw product Pack out cost 
Input Output Recovery cost^ per pound 

(Lb.) (Per cent) (Cents) (Cents) 

100 100 100 6.000 6,0000 

90100 90 6,000 6.6666 

100 80 80 6.000 7.5000 

100 75 75b 6.000 8.0000 

100 70 70 6.000 8.5714 

100 60 60 6.000 10.0000 

100 50 50 6.000 12.0000 

Raw product cost for purposes of illustration is standardized 
at $1.80 per bushel (30 pound) or $.06 per pound, 

'^A pack out rate of 75 per cent was used in the model plant 
analysis. 
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preparation operations in model plants, but not found in existing 

plants, is the unsnipped separator, This is a simple machine which 

removes unsnipped beans that have passed through the snippers. A 

conveyor returns these unsnipped beans to the snippers, The workers 

on the inspection belts can then devote their entire attention to 

picking out diseased and damaged beans. By using the unsnipped sep 

arator it is possible to reduce the number of workers on each in 

spection belt to two, and if the beans are not diseased and have 
a 

low content of foreign matter, one worker per inspection belt may 

be sufficient. 

To facilitate packing a more desirable product, nubbin graders 

were included after the cutters to remove the nubs or extremely short-

cut beans. Single graders are not needed in the snap bean processing 

plants unless the processors are packaging whole beans or packing the 

cut beans by individual sieve sizes. 

Figure 14 shows the packaging operations in the model plants. 

Cut beans are packed mechanically in both the institutional and 
re-

tail cartons. The whole and sliced beans are packed by hand. Mechani 

cal fillers are available for these products but the managers of the 

existing plants have not been able to fill containers satisfactorily 

with whole and sliced beans. Mechanical weighing machines are used 

in the packaging lines to facilitate the adjustment of carton weights 

and check-weighing. 
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III. PRODUCT MIX FOR MODEL PLANTS 

The product mix for the model plants, or the percentage of the 

total pack allocated to type of pack, was standardized as shown in 

Table XIX. Although the existing plants do not package all the pro 

ducts in the various styles of containers it was desirable to pack 

age all products in the various containers in the model plants to 

make it possible to make valid comparisons of costs between plants. 

IV. INVESTMENT IN BUILDINGS AND EQUIPMENT 

The building space requirements for a snap bean processing 

plant are shown in Table XX. The size of building required, for ex 

ample, for plants I and X, were estimated at 9,250 and 29,600 square 

feet, respectively. 

Table XXI shows the investment in the buildings for Plants I 

and X were $55,000 and $179,600, respectively, The investment in 

equipment, for example, for Plants I and X were $147,535 and $559,309, 

respectively. The equipment needed in a snap bean processing plant 

includes receiving, unloading, laboratory shop and office and equip-

ment. 

V. WORKER REQUIREMENTS AND RATES OF OUTPUT 

Crew requirements for each model plant were estimated according 

to the rate of input for individual plants, The crew requirements for 

the packaging and casing operations were standardized for all of the 
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TABLE XIX 

DISTRIBUTION BY TYPE OF PACK FOR MODEL PLANTS PROCESSING SNAP 
BEANS FOR FREEZING, TENNESSEE, 1965 

Type of pack Per cent o£ total pack 

Retail^ 

French Slice 25 
Cut 15 
Whole 2 
Subtotal 42 

Institutional'^ 

French Slice 11 
Cut 15 
Whole 2 

Subtotal 28 

Polybag^ 10 

d 
Bulk 20 

TOTAL 100 

^9-ounce carton 

^2 1/2-pound carton 

^20-ounce polybag 

‘^bO-pound bag. 
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TABLE XX 

BUILDING SPACE REQUIREMENTS FOR MODEL PLANTS PROCESSING SNAP 
BEANS FOR FREEZING, TENNESSEE, 1965 

Receiving Admin, Process- Boiler Rest 
Plant office office ing area^ room Shop room Lab. Total 

Square feet 

I 200 650 7,000 400 400 300 300 9,250 

II 200 750 9,000 800 400 300 300 11,750 

III 200 850 11,000 800 400 400 300 13,950 

IV 200 950 13,000 800 400 400 300 16,050 

V 200 1,000 15,000 800 400 400 300 18,100 

VI 200 1,100 17,000 1,200 400 500 300 20,700 

200 1,250 19,000 1,200 400VII 
500 300 22,850 

VIII 200 1,400 21,000 1,200 400 500 300 25,200 

IX 200 1,500 23,000 1,500 400 300600 27,500 

X 200 1,600 25,000 1,500 400 600 300 29,600 

^The processing area requirements were estimated from the equa-
tion: A=5000 +1,005 R where A = total roofed area and R = rate in 
1,000 pounds input per hour. (Source: Robert H, Reed and L, L, 
Sammet. Multiple-Product Processing of California Frozen Vegetables, 
Giannini Research Report No. 264 (Berkley ~ University of California, 
1963), p. 37.) 
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TABLE XXI 

INVESTMENT IN BUILDINGS AND EQUIPMENT FOR MODEL PLANTS PROCESSING SNAP 
BEANS FOR FREEZING, TENNESSEE, 1965 

Equipment 
Plant Building Processing Laboratory Office Shop Total 

Dollars-

I 55,500 138,449 1,850 4,729 2,507 203,035 

II 70,500 183,059 1,850 4,729 2,507 262,645 

III 83,700 247,886 1,850 4,729 2,507 340,672 

IV 96,300 298,555 1,850 4,729 2,507 403,941 

V 108,600 323,754 1,850 4,729 2,507 441,440 

VI 124,200 392,531 1,850 4,729 2,507 525,817 

VII 137,100 415,191 1,850 4,729 2,507 561,377 

VIII 151,200 453,969 1,850 6,108^ 2,507 615,634 

IX 165,000 525,989 1,850 6,108^ 2,507 701,454 

X 177,600 548,844 1,850 6,108^ 2,507 736,909 

^The standard office equipment is varied by adding two electric 
typewriters, $650; two secretarial desks, $214; adding machine, $275; 
and two 4-drawer filing cabinets, $240, 
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model plants but the number of workers in the receiving and prepara 

tion stage were varied from plant to plant. 

The output per man hour for all jobs are shown in Table XXII. 

The output per man hour in the receiving and preparation stage increased 

from Plant I to Plant V but it decreased for Plant VI. The cause of 

this decrease was the preparation of a more diversified product brought 

about by the packaging of whole beans. In all packaging operations the 

output per hour was standardized for the analysis, The number of lines 

was varied to package all of the processed product, To maintain maxi-

mum economic efficiency in packaging the packaging lines must operate 

at 100 per cent of their rated capacity. 

VI. COST AS AFFECTED BY PLANT CAPACITY 

Figure 15 illustrates how the percentage of plant capacity uti 

lized affects both variable and fixed costs. The illustration is 

based upon Plant I operating 1,000 and 2,000 hours during the processing 

season. The different capacities examined are 50, 75, and 100 per cent. 

Variable Cost 

Costs of receiving preparation, processing, containers, freezing 

and storage, in-plant transportation,electricity, water. gas, and broker 

age increased as the volume of output was increased by varying either the 

length of season or plant size, The variable cost per pound decreased 

slightly as output was increased. 
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TABLE XXII 

NUMBER OF WORKERS, RATE OF OUTPUT PER HOUR AND OUTPUT PER 
MAN-HOUR IN MODEL PLANTS PROCESSING SNAP BEANS FOR 

FREEZING, TENNESSEE, 1965 

Number Output Output per 
Job Plant of workers per hour man-hour 

Pounds Lb./hr» 

Receiving and 
preparation I 10 1,500 150 

II 14 3,000 214 
III 16 4,500 281 
IV 20 6,000 300 

V 22 7,500 341 
VI 29 9,000 310 

VII 32 10,500 328 
VIII 34 12,000 353 
IX 38 13,500 355 
X 40 15,000 375 

Packaging^ 
Retail 

French slice 16 2,800 175 
Cut 12 3,500 292 
Whole 16 2,800 175 

Institutional 

French slice 14 3,500 250 
Cut 11 4,000 364 
Whole 14 3,500 250 

Polybag 6 2,000 333 
Bulk 5,600 700 

Casing 9 8,100 900 

^A standard crew and rate of output is used in the packaging 
operations for all ten model plants. 
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The average variable cost per pound for Plant I, operating over 

a 1,000-hour season, decreases as output is increased by raising the 

utilized capacity from 50 to 100 per cent. The variable cost components 

which decrease in cost per pound are electricity, water, gas, and mis 

cellaneous general expense, receiving, and preparation labor. The costs 

of electricity, water, and gas have a fixed demand charge with a much 

lower rate for commodity or energy charge, As the volume of output is 

increased, the demand charge per unit of output decreases. The mis 

cellaneous general expense, per pound of output, decreases as output 

is increased. Receiving and preparation labor cost per pound of output 

decreases as the output per man-hour increases for the model plants. 

The output per man-hour increases as plant size increases in every 

plant except Plant VI. 

Average variable cost can be decreased by expanding the length 

of the processing season and operating at full capacity, With Plant I, 

operating 1,000 hours and packaging in the retail (French slice and 

whole snap beans) container with a 75 per cent pack out, the variable 

costs at 50, 75, and 100 per cent capacity are 8.583, 7.786, and 7.409 

cents per pound, respectively, or 1.174 cents per pound range as use of 

capacity goes from 50 to 100 per cent. For this same size plant operat 

ing 2,000 hours, the costs are 7.493, 7.061, and 6.863 cents per pound 

at 50, 75, and 100 per cent of capacity respectively. 
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Fixed Cost 

The fixed costs in this analysis include cost of plant equipment, 

buildings, shop equipment, laboratory equipment, office equipment and 

administrative expense. The annual fixed costs are derived by using 

those costs related to ownership of buildings and equipment (deprecia 

tion, taxes, interest on investment, maintenance and repairs, and 

insurance). In addition, fixed costs include administrative expense 

(salaries for management, supervisors, and office personnel). Fixed 

costs per unit of product decline in direct proportion to increases 

in volume. 

In Plant I the fixed costs for operating 1,000 hours are 

6.370, 4.246, and 3.185 cents per pound at 50, 75, and 100 per cent of 

capacity, respectively. There is a reduction of 3.185 cents per pound 

when the plant operation is changed from 50 to 100 per cent capacity. 

When the operating period is changed to 2,000 hours for Plant I, the 

fixed costs are 3.185, 2.123, and 1.592 cents per pound at 50, 75, and 

100 per cent of capacity, respectively (Figure 15). 

As plant size increases, the average fixed costs decrease (Figure 

16). The average fixed costs are 3.185, 1.676, 1.321, 1.127, and 1.047 

cents per pound when Plants I, III, VI, IX, and X operate over a 1,000-

hour season at 100 per cent of capacity, respectively, The average 

fixed costs for the same plants operating over a 2,000-hour season at 

100 per cent of capacity are 1.592, .838, .660, .564 and .524 cents 

per pound. Average fixed costs decrease 2.138 cents per pound as plant 
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size increases from 2,000 pounds input per hour (Plant I) to 20,000 

pounds input per hour (Plant X). 

VII. PLANT SIZE AND USE OF CAPACITY 

The degree to which the level of operating capacity affects the 

average total cost per pound of output depends to some extent on the 

size of the processing plant. Figure 17 shows that the slope of the 

average total cost curve for Plant X, operating over a 1,000-hour sea-

son and packaging French slice and whole snap beans in the retail and 

institutional container, is not as great as the slope of the average 

total cost curve for Plant I under the same operating conditions. 

The average total costs for operating at 50 and 100 per cent of 

capacity for Plant I over a 1,000-hour season is 14.953 and 10.594 

cents, respectively, for the retail container with a cost spread of 

4.359 cents per pound. When the institutional container is packed and 

operating at 50 and 100 per cent of capacity, the costs are 13.529 and 

9.170 cents per pound, respectively, with a cost spread of 4.359 cents 

per pound. For Plant X, the difference is 1.208 cents per pound for 

both the retail and institutional containers. 

As plant size increases from Plant I to X, the cost for packag 

ing French slice and whole snap beans in the retail and institutional 

containers decreases from 4.359 to 1.208 cents per pound as operating 

capacity varies from 50 to 100 per. cent, It is noted that the spreads 

are the same for both retail and institutional containers. When packaged 
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by a single size plant, the cost spreads are the same because all costs 

are the same for each container, except the direct packaging labor, 

container, wrapping, and casing cost. 

VIII. PLANT SIZE AND VOLUME 

Figures 18 and 19 show the short-run average total unit costs and 

long-run average costs for 5 model plants. It is assumed that the plants 

are operating over 1,000- and 2,000-hour seasons and packing French slice 

and whole beans in the retail and institutional containers with 
a re 

covery of 75 and 85 per cent, respectively. There are internal econo 

mies of scale which may be dependent on appropriate adjustment of scale 

of plant to each successive output, Specific variable cost inputs were 

held constant in the analysis of the model plants. With an assumption 

of constant variable costs the long-run average costs would decline 

virtually to a constant cost curve. 

Packing ui Retail and Institutional Container 

With the model plants operating at full capacity with 75 per cent 

of recovery for a 1,000-hour season, the processing cost saving from 

Plant I to Plant X (2,000 to 20,000 pounds per hour input) is 4.245 cents 

per pound, and for a 2,000-hour season, 2.674 cents per pound, 
About 52 

per cent of the saving—2.221 cents per pound—results as plant size in 

creases from 2,000 to 4,000 pounds input per hour, There is only 0.093 

cent per pound difference in processing cost between Plants 
IX and X. 
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IX. CONTAINERS PACKED AND PLANT SIZE 

For the model plant analysis the size of the various containers 

is standardized. The standardized container sizes are: retail (9-

ounce) carton institutional (2%-pound) carton, polybag (20-ounce), bulk 

bag (60-pound). In existing plants the container sizes vary according 

to the customer’s specifications. 

Table XXIII shows the direct cost of packing in the various size 

containers. The total cost for packing in polybags is 6.6 cents per 

pound as compared with .4 cent per pound for packing in bulk bags, Con-

tainer cost per pound is highest for polybags and lowest for the bulk 

bags. Labor cost per pound of output is higher for French slice and 

whole snap beans because they are handpacked and therefore, have a 

higher labor requirement than cut snap beans. 

Figure 20 presents the average total costs for all containers 

packed in the model plants. Packing in large container results in lower 

processing costs per pound. When Plant I operates at full capacity for 

a 1,000-hour season and packs polybags, retail (French slice and whole) 

cartons, retail (cut) cartons, institutional (French slice and whole) 

cartons, institutional (cut) cartons, and bulk bags, the costs are 

13.955, 10.594, 10.450, 9.170, 9.004, and 7.756 cents per pound, 
re-

spectively. Bulk bags can be packed 6.199 cents per pound cheaper than 

polybags. When Plant I operates 2,000 hours, the costs for the 
re 

spective containers are: polybag 9.142 cents, retail (French slice 

and whole) cartons 5.781 cents, retail (cut) cartons 5.637 cents. 
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TABLE XXIII 

DIRECT COST BY SIZE OF CONTAINER AND TYPE OF PACK FOR MODEL PLANTS 
PROCESSING SNAP BEANS FOR FREEZING, TENNESSEE 1965^ 

Type of pack and size 
of container Container^ 

Cost 

Wrapper^ Case Labor*^ 
-Cents per pound 

Total 

Retail (9-ounce) 

French slice 

Cut 

Whole 

1.2009 

1.2009 

1.2009 

.9977 

.9977 

.9977 

.4690 

.4690 

.4690 

.5714 

.4276 

.5714 

3.2390 

3.0952 

3.2390 

Institutional (2 1/2-pound) 
I 

French slice .7071 .3030 .3049 .5000 1.8150 
Cut .7071 .3030 .3049 .3338 1.6488 
Whole .7071 .3030 .3049 .5000 1.8150 

Polybag (20-ounce) 5.7960 .4288 .3750 6.5998 

Bulk (60-pound) .2227 .1786 .4013 

^The labor cost per pound for receiving and preparation operations
in each model plant is as follows: I = 1,806, II = 1.198, III = .841 
IV_= .842, V = .806, VI = .859, VII = .806, VIII = .785. IX = .762, and 
X - ,728. 

b.c.dFor cost of each item see Table V, p. 21. 

^Includes only the direct packaging labor. 



 

 

 

 

 

 

dS UJ 89 

'Z 
o 

=3 tt:3s 
CO 

ca 

OLU <lU CO 

UJo ZO OD c 
D 

bO 
d 

► .r^ 
O CO -P 

03 U a. 'o CO 

o 
a. 

ig I- ac_jP ̂ 5 
5^0= 

00 o 

o 
tp 

XJ 

d d 
Odd) 
o o a 
0 0-0 

cc d 

'0iii ro 3 
o 
cx 

^ o -
I o >. 
I O +J 

M 

CO 

o 
Wf3 r 
CVJ CO 

OD 

0) 
O-

CO 

M ^ 
i-H 

- I 
CO I 

-a M 

O 
CCJ 
tx 
(0 
o 

O O 
+J 
CO 

C 
d 

M 
> -M 

o o c 
o X .N 0) 

o' CD o 
o 

O 
tfi UJ 
— S 

=) 

o 
o > 
o 

CB 

o 

d) 
bo in 
CIJ 'O 
p o^ 
<y r-H 

O TD 
O C Cj
0 3 0) 
-OX 

CN X 
I o 
I o o 

M o rH 
o 

• • CM CO 

CO 
< > 

CO - d I CO 

QZ o 
m •=* 

O 
■P 

0)
0) 
CO 
CO 

CO 

X 

I TD 
c 
3 
o 

^2 
UJ 
o 

^ 
— 

i 
CVJ 

i 
o 

i 
oo 

i 
CD «!»• CO o 

TD 0) 
0) c 
bO C 
CO 0) 
Xi H 
o 
CO 

x; - X 
a CO 
CO o o -P 
0) d o c 

3 0 0)
P O - u 
o xo 

OO 

a, >, 

CO -P 
P o 

cp 
O 

P O 
3 O 

CN 
I 
J 

l>< 

p 
0) 
X 

o 

CO 
UjX 
9^^ 

0) 
d 

■ P 
CO 
+J 

CO 
X 
CO 
O 

o 
^ O 

r-H 
u I 

X)
C 
qj 

m 

•v 
>> 

I 
o 

oe 

<« 

(— <UJ 
=> zo 
o O — 

I-CO CO 
00 

d 
o 
U 

<p 
O 

X 

-p 
d 
0) 
CJ 

P 
0) 
X 

CO p 
-O 0) 

CO - d > 
O CO 3 O 
d o o o 
3 d X 0)
O 3 p 
X O O 

X o — o XI o d O CO 
UJ X tu S2 
z % q: z O 

UJ 
CD 

a: 
_J 

03 

o 
o §-

o 

8:= 

(0 o 

g
.p +j 
■P CO 
CO 
ip hO 
0) d 
X -P 

•P O 
o 00 

P O l-H 
P I 
(X 00 I 
d I ><l 

I M 
> 

P 
d 
O 
^ 

O 
O 
O 

8 
ie> 

CO 
• p 

O d) 
CN d-

CO 
d 
O 

•P 

CO CN 
- X) 

CO d TD 
T3 3 C 
d o cfl 

O <t 
u> o d^ 

o -P 
X 

3 
o 

X 
o 

P 
d 

CO 
p 

B 
d 

(XO 
o 

o 
o 

bO d CO O O 

1 
<SJ 

J. 
o 

1 
CO 

1 
CD 

1 

CSJ O 

•P 
bu 

CO 
tp 
(X 

CO 
<; 

O ' 
o CO 

'D I c 
I I o 

d) I 
M 

H 
M 

CO 
CO 

o 
B 

M 
M 

M 
> 

(1) 
CO 



90 

institutional (French slice and whole) cartons 4.357 cents, institu 

tional (cut) cartons 4.191, and bulk bag 2.943 cents, It is observed 

that the costs drop sharply as the plant size is increased from 2,000 

to 6,000 pounds per hour (Plants I-III), but these costs drop less 

sharply from Plant IV to Plant X. 

X. LENGTH OF SEASON 

Figure 21 illustrates the relationship of the hours of operation 

per season to the average total cost per pound when packing retail 

(French slice and whole) cartons. Average total cost per unit of out 

put decreases sharply through the first 800 to 1,000 hours of opera 

tion. As the season is extended to 1,600 hours, the average cost de-

creases slightly. For Plant X operating 800 hours at 100 per cent 

capacity and packaging in the retail (French slice and whole) cartons, 

the average total cost is 6.646 cents per pound compared with 6.349 

cents per pound for 1,000 hours. At 1,600, 1,800, and 2,000 hours. 

the average total cost per pound is 5.934, 5.849, and 5.781 cents per 

pound, respectively, There are greater average total cost spreads 

for small plants than for the larger plants. The average total cost 

for Plant I operating 800 and 2,000 hours at 100 per cent capacity is 

11.676 and 8.455 cents per pound, respectively, with a spread of 3.221 

cents per pound. For Plant X operating 800 and 2,000 hours at 100 

per cent capacity, the average total cost is 6.646 and 5.781 
cents per 

pound, respectively, with a spread of .865 cents per pound. 
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CHAPTER V 

SUMMARY AND CONCLUSIONS 

I, COMPARISON OF EXISTING AND MODEL PLANTS 

In the analyses of the data on the existing and model plants 

all of the different phases of the operations usually conducted by 

snap bean processing plants and the associated costs were discussed. 

Model plants were developed in order to point out the potential for 

improvement in the existing plants and to do more detailed economic 

analyses. 

Considerable excess capacity was found in the snap bean pro-

cessing plants which were studied. In Table XXIV it is observed that 

the utilized capacities of Plants A, B, and D were 62.64, 70.78, and 

69.23 per cent, respectively, with an average utilized capacity of 

67.55 per cent. Plant C operated beyond full capacity but it did so 

by sacrificing quality and packaging, largely. in the institutional 

container. 

The degree to which operating capacity affects the average total 

costs per pound can be seen by making a comparison between the existing 

and model plants. The average total cost per pound of the existing 

plants, operating at less than full capacity was greater than the aver 

age total cost per pound of all containers packaged in Model Plant III 

by a cost difference of .916 cent. When comparing the average total cost 

92 
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C 

TABLE XXIV 

COMPARISON OF AVERAGE TOTAL COST PER POUND IN EXISTING 
AND MODEL PLANTS, TENNESSEE, 1965 

Plant 

A 

B 

D 

Average 

Model Plant III 

Model Plant II 

Output 
(Pound's) 

3,137,307 

2,940,648 

9,366,598 

5,148,184 

4,500,000 

2,227,120 

2,400,000 

Hours Capacity 
(Per cent) 

896 62.64 

568 70.78 

1,735 69.23 

1,066 67.55 

1,000 75.00 

651 107.75b 

800 100.00 

Average 
Total Cost 

(Cents) 

9.038 

9.096 

7.030 

8.388 

7.472 

7.441^ 

7.463^ 

Comparison is based upon the cost of packaging institutional 
cut snap beans. 

bThe snipping rate of Plant C was 1077.50 pounds of input per 
hour. In this analysis full capacity of a snipper is set at 1,000 
pounds of input per hour. 
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of packaging institutional cartons in model Plant II and existing Plant 

C, the average total cost per pound was lower in the existing plant by 

0.022 cent. This is explained by the fact that the model plant is pack 

aging a higher quality product at only 0.022 cent more than the cost per 

pound for Plant C. 

The degree to which the use of capacity affects the average tot 

al cost per pound depends upon the capacity of the plant. For a plant 

with an input capacity of 2,000 pounds per hour packaging French slice 

and whole beans in the retail container, the cost spread between opera 

ting at 50 and 100 per cent of capacity is 4.359 cents per pound, When 

a plant has an input capacity of 20,000 pounds, the cost spread under 

the same conditions is 1.208 cents per pound. 

Labor efficiency is greater in the model plants than it was in 

the existing plants. Table XXV shows the comparison of number of workers 

and the output per man-hour for each job. Decreased average total cost 

per pound of output in the model plants can be partially explained by 

the increase in labor efficiency. 

The problems in the existing plants were primarily low pack out 

percentage, length of packing season and excess capacity, All of these 

factors contribute to a higher cost per pound, and if corrected the 

cost per pound of output could be lowered. Larger plants are charac 

terized by economies of scale as was shown in the model plant analysis. 

There were a number of limiting factors in the existing plants; 

the two most common were inadequate freezing facilities and lack of 



95 

TABLE XXV 

COyiPARISON OF LABOR EFFICIENCY, BASED ON THE NUMBER OF WORKERS, 
AND OUTPUT PER MAN-HOUR IN EXISTING AND MODEL PLANTS, 

TENNESSEE, 1965 

Existing Plants Model Plants 

Average Average Average Average 
No. of Output per No. of Output per 

Job Workers man hr. Workers man hr. 

(Lb./hr.) (Lb./hr.) 

Receiving and preparation 32 134 23 324 

Packaging 
Retail French slice 20 165 16 175 

Cut 13 244 12 292 

bWhole 16 175 

Institutional French 

slice 20 194 14 250 

Cut 15 268 11 364 

Whole 14 250 

Bulk 7 494 8 700 

Polybag 13 174 6 333 

Casing 10 654 9 900 

Comparison of Table XII (Existing) and XXII (Model). 

Cnly one existing plant packaged whole beans, and its crew and 
rate of output was approximately the same as the crew and rate of out 
put for packaging French slice snap beans. 
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adequate processing equipment for critical operations, If output must 

be varied, the hours of operation can be varied and produce the same 

results at a lower cost. As is pointed out in the model plant analysis 

on length of processing season, the plants with a smaller input capacity 

can obtain considerable economies by lengthening the processing 
season. 

This potential exists in Plants A, B, and C. 

II. SOME SUGGESTIONS FOR INCREASING EFFICIENCY 

If Tennessee processors of snap beans do not process at a lower 

cost than surrounding processors in other states, they are going to be 

at a competitive disadvantage. When a processor in another area can 

process at a lower cost, then he can do either or both of two things; 

he can sell his processed product at a lower price in his own market 

, or he can move his product into markets that he formerly couldarea 

not serve because of transportation costs. Either way, processors of 

snap beans stand to lose some of their market if they do not make 

every attempt to reduce costs. Some possible methods to be considered 

for reducing processing costs include: 

1. Increasing the percentage of pack out. The beans could be 

graded at the processing plants so that price is directly 
related to 

quality. A minimum pack out of 80 per cent would be desirable. 

2. Reducing the amount of wastage of beans in processing and 

in storage. 
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3. Removing any bottlenecks or limiting factors which prevent 

the plant from reaching full capacity. Addition of freezing facilities 

to allow the plants to operate at full capacity would eliminate a major 

bottleneck in the existing plants. 

4. Increasing the length of the processing season would reduce 

the cost per pound. Processing beans from nearby states would be of 

assistance in lengthening the season. It would be necessary for pro 

cessors to contract with producers to have an orderly flow of the 

product to the processing plant. 

5. The newest type of equipment could be used if it is more 

efficient. The plant layout could be adapted to the building and when 

ever this is impracticable a new building could be constructed. 

6. Efforts can be made to minimize break-down time which would 

decrease processing costs considerably. 

7. If the processors want to improve the industry in Tennessee 

and to maintain Tennessee's share of the national market and keep it 

growing, some cooperative efforts in trying to reduce costs might be 

considered. 

8. There are internal economies of scale which may be dependent 

on appropriate adjustment of scale of plant to each successive output. 

Specific variable cost inputs were held constant in the analysis of the 

model plants. With an assumption of constant variable costs the long-

run average costs would decline virtually to a constant cost 
curve. 



BIBLIOGRAPHY 



BIBLIOGRAPHY 

Babb5 E. M., and W. T. Butz. Improving Fluid Milk Distribution Practices 
Through Economic-Engineering Techniques. Agricultural Experiment 
Station Bulletin 622. University Park: Pennsylvania State Univer-
sity, June, 1957. 

Collins, Edward C., and Job K. Savage, Jr. Costa of Canning Sweet Corn 
in Selected Plants. Marketing Research Report No. 184. United 
States Department of Agriculture, Farmer Cooperative Service. 
Washington: Government Printing Office, July, 1957. 

Conner, M. C., Fred C. Webster, and T. R. Owens. An Economic Analysis 
of Model Plants for Pasteurizing and Bottling Milk. Virginia 
Agricultural Experiment Station Bulletin 484. Blacksburg: Virginia 
Polytechnic Institute, June, 1957. 

Dahle, Robert D., and John F. Stollsteimer. Planning Agricultural Pro 
cessing for the South, Snap Bean Canning. Agricultural Policy 
Institute. Raleigh: North Carolina State University, August, 
1964. 

Davis, G. B., and H. M. Hutchings. Costs and Efficiencies in Pea Freez 
ing Operations. Miscellaneous Paper 87. United States Department 
of Agricultural Marketing Service in cooperation with Oregon Agri 
cultural Experiment Station. Corvallis: Oregon State College, 
March, 1960. 

Dennis, Carleton C. An Analysis of Costs of Processing Strawberries 
for Freezing, California Agricultural Experiment Station Mimeo-
graphed Report No. 210. Berkeley: University of California, 
July, 1958. 

Donald, James R., and Charles E. Bishop. Broiler Processing Costs. 
A. E. Information Series No. 59. Department of Agricultural 
Economics. Raleigh: North Carolina State University, June, 1957. 

Frazer, J. R., V. H. Nielson, and J. D. Nord. The Costs of Manufactur-
ing Butter. Agricultural Experiment Station Research Bulletin 
389. Ames: Iowa State College, June, 1952. 

trench, B. C., L. L. Sammet, and R. G. Bressler. Hilgardia. Vol. 24,
No. 19. California Agricultural Experiment Station. Berkeley:
University of California, 1956. 

99 



 

100 

Gerald, John 0., and Humbert S. Kahle. Marketing Georgia Broilers 
Through Commercial Processing Plants. Marketing Research Re-
port No. 83. United States Department of Agriculture, Agricul 
tural Marketing Service in cooperation with Georgia Experiment 
Station. Washington: Government Printing Office, March, 1955. 

Goble, William E. Costs of Processing Strawberries for Freezing in 
Tennessee. Agricultural Experiment Station Bulletin 378. Knox-
ville: University of Tennessee, August, 1964. 

Jones, Harold B. Economies of Scale in Commercial Egg Packing Plants. 
Bulletin No. 120. United States Department of Agriculture, Mar 
keting Economies Division, Economics Research Service in coopera 
tion with Georgia Agricultural Experiment Station. Athens: 
University of Georgia, September, 1964. 

Lafferty, D. G. iCost Relationships in High-Capacity Cotton Gins, Delta 
Areas of Arkansas Louisiana, Mississippi, Missouri and Tennessee. 
Southern Cooperative Series Bulletin No. 88. Agricultural Experi-
ment Stations of Arkansas, Louisiana, Mississippi, Missouri and 
Tennessee,cooperating. Fayetteville: University of Arkansas, 
January, 1964. 

Leftwich, Richard H. The Price System and Resource Allocation (re-
vised). New York, Chicago, San Francisco, Toronto: Holt, Rine 
hart, and Winston, 1963. 

Logan, Samuel H., and Gordon A. King. Economies of Scale in Beef 
Slaughter Plants. Giannini Foundation Research Report No. 260. 
California Agricultural Experiment Station. Davis: University of 
California, September, 1962. 

Moder, J. J., Jr., and N. M. Penny. Industrial Engineering and Economic 
Studies of Peanut Marketing, Engineering Experiment Station Bulle-
tin No. 286. Atlanta: Georgia Institute of Technology, 1954. 

Reed, Robert H. Economic Efficiency in Assembly and Processing Lima 
Beans for Freezing. California Agricultural Experiment Station” 
Mimeographed Report No. 219. Berkeley: University of California, 
June, 1959. 

, and L. L. Sammet. Multiple-Product Processing of California 
Frozen Vegetables. Giannini Foundation Research Report No. 264. 
California Agricultural Experiment Station. Davis: University of 
California, July, 1963. 



 

101 

Rogers, George B., and Earl H. Rinear. Costs and Economies of Scale in 
Turkey Processing Plants. United States Department of Agriculture. 
Economic Research Service, Marketing Economics Division. Marketing 
Research Report No. 627. Washington: Government Printing Office, 
September, 1963. 

Ruttan, Vernon W., and Walter L. Fishel. Cost and Efficiency in Indiana 
Tomato Canning Plants. Agricultural Experiment Station Research 
Mimeo ID-25. Lafayette, Indiana: Purdue University, June, 1958. 

Sanders, Adolph, T. L. Frazier, and J. H. Padgett. An Appraisal of 
Economic Efficiencies Within Livestock Slaughter Plants, Agricul-
tural Experiment Station Bulletin N. S. 122. Athens: University 
of Georgia, December, 1964. 

Strain, J. R., and S. K. Christensen. Relationship Between Plant Size 
*^°st of Processing Fluid Milk in Oregon. Agricultural Experi 

ment Station Technical Bulletin 5. Corvallis: Oregon State Col 
lege, November, 1960. 

Taylor, James C., and Ralph W. Brown. Fluid Milk Plants in the South-
east. Marketing Research Report No. 232. United States Depart 
ment of Agricultural Marketing Service in cooperation with Univer 
sity of Georgia. Washington: Government Printing Office November, 
1958. 

United States Department of Agriculture. Grade Names. Agriculture 
Handbook No. 157 (revised), Agricultural Marketing Service, Market-
ing Information Division. Washington: Government Printing Office, 
February, 1961. 

• Vegetable-Processing and Vegetable-Fresh Market. 1963 
Annual Summaries. Statistical Reporting Service, Crop Reporting 
Board. Washington: Government Printing Office, December, 1963. 

Weintraub, Sidney. Intermediate Price Theory. Philadelphia: Chilton 
Company, 1964. 



APPENDIXES 



APPENDIX A 

SUPPLEMENTAL DATA 



 

 

 

 

 

 

104 

(0 

U 4-> u ■d- o cn -d- 00 ct 
O CO CO cn CM C3> m ct 00 00 
^ o 00 m CM <n CM CM 00 U-J ON cn 
CO V •h 

hJ P ^ On r-i CO ^ r^ 
Q CM IT) 

CO 
CO to 00 C7N 00 O CM CM O 

CO I U VO r-4 in CO rH 00 CM 

pq m 
•P 
O 
H 

c 
CO 
a 

p
O 
^ 

00 

Ov 

o 

VO 

4- o 
»» 

I—I 

vO 

CM 

hs NO CM 

CM 

^ 

>-l 
pq 
< c 
z 
OT 

(0 
•P 

c 
(0 

pq 3 B P 
O Cq 3 W CO <o O VO o 

g 
K) 
CO 

P p o 
3 0)^ 
o cq 

43 
hJ 

O 
I—• 

ov 
rH 

O 
CM 

Ov 
rH 

VO 
fv. 

VO 
r'-

W 
o 
O 
piP 
pq 

p p 
0) (U 

43 P 4<! 
SOP 

in 
CO 

VO 00 ^ n i-H p CM CM 

3 o 
Z S 

z 

pq cn 
VO 

Z O' (0 
P P P VO ^ovoovoovooi-^o-itvoooiri 
O m CO ni-i invoi^i-iocM4tcovovo 

OT " 43 O CM OvoOOOv iPCJv i^l^COt-l lOCM 
PQ 
O 
•-) 

U 
M 
w 

(0 
iJ 

U 
o 
Q 

CTi 
CO 

OnlTlCMCMi-f lTI VOPr^i-lOO 
00 

> 
>«; 
X 

W 

.tH 
PQ 

H 
CO 

wtQ 
Z 
z 
W 
Eh < 

CO 
p
O 

i 
d 
CO 

m 
p 
3 
O 

CO 

CO 

l^iovococo^vooioaoo 
CMOVCOl^^tcOVOCMI^vOCM 
ooovo<ot^iri Lnpomi-i 

dJ 
PQ 8 ^ H B 43 

CO 
OOCNCj- CMr-l i-l^rHPCOl-l 

< O c 
H S5N 

CO 

pq 3 

c 

P 

w 
pq 
P 
3 

p 
(1) 

3 
o 

43 

0) 
43 
ij 

O 
o 

O 
O 
i-l 

CO 4t 
C3V O 
iP iP 

iP 
CM 

VO 
ro 
CO 

LO 

'P 

O 
O 
lO 

o 

g cci 
CO 
CO g
tQ 
u 
o 

o pq 

CO 
p p 
0) 0)

43 p Jii 
BO P 

lO 
CO 

COOOCMVOOP'. 
CN P CM P 

CMPPCMP 

06 3 o 
pq z 

Q 
Z 
< 

4) 
O 

(O d 
o CO 

pci CO 0) 
43 
o 

p 
CO 

o d 
•p a) P 

lx. 
o 

pq 
0) 
p 

p p 
(0 b 

3 
U 

43 
P 

p3 
PX 43 

O 
P 
CO CO 

d 
o 

(0 
o 

w 
PQ 

z 

43 
o 
I-) 

-o d d d 
d <u o p o 
CO p P 3 -P o 

Cq p o P 0) X)
bO bO 3 3 bO pq o to 
d d P P P P CO CO pq a cu 

•P ‘P 'P »P 'P ‘P 43 CO d 3 p d 
> bOcOP cOPjKi >vb0-P I d (U

•P cOPCopeoPPd d CO a 
a)4«i a)d (Ud30P CO 43 4)
U CJOiPOiPPQCq CO 4) O P 
0) CO CO CO P 4) O 

133 pq u to cj s Cq 

o 

p 
o 

43 
CO 
p 

p
CO 
P 
O 
H 



 

 

 

 

105 

ON 0) u c 
U +J ON r^Or^ON rHOr^rH i-i vofovo 0) <D 
O CO CO vO i-i r^ooct^^cvjO'OrN.Oco CO CU a 
o •» 

CO O CO -d- CO ctr^o^ cocnr^cocM .a o u 
o 00 l~^ rH CN ON 4-> CM 0) 
Q CO a 

0) 
4J o 

(0 On O^ON^tU^OvOON CMOON (1) CO o 
CO I U to ^vOONONONOOrHvOON OO vO u CM 
■P C ^3 ON cOr^voco^Ocfr-»cJ' 00 i-t CO •V 

p O 
H 

<0 
s 

O 
x: o rH CO CM CO ^ CM CM CO CM 

0) p 
CO 

o CO 
C 
4) 

P4 
4-1 
2 
(X 
+J 

C 
ca 
a 
t4 

n 
p 
o 

10 
■n 

CN 
<n 

O 
CTi 

CM O 
o 00 

4l- 00 
1-1 

o 
m 

o 
o 

CJ 
(U 
D-
to 
c 

.0 
4-1 
m 
0) 

■o 
(U 

4) 

p 0) 1-3 CM CM m in CM 00 0) 
o a 0] 

<: 4J <U 

CO 
Q 
m to (U 

u 
<v 

XI 
a 

0)
44 J<! 
o t4 

Oi^OOI^XOi-4X^t-4 
CM CM 1-4 1-4 

0) 
X 

3 
O 
X 

4) 

to 
3 o X d 
z » o 3 

l4 X 4) o 
O X X 

44 (0 o 
u H 

43 
<U 

t4 
O 
X 

X 
to 
o 

0) 
t4 
4> 

CO 

X 

CM 

CM 

CO 
X 

X CM 

o^ 44- VO 
CO 00 
O 00 Ov 

X O 00 
O X X 
X 1-4 CO 

to 
(4 
3 
O 
X 

4> 
Ol 
(1)
U 
CX 

X 
3 

4) 
X 
O 
H 

3 41 O «s «\ fl\ « O C 
c X o X o fv. X CM r-4 CO bO 43 X o 

X 
c 
o to 

P 

CM o r-4 O r4 44- 1-4 CM X 

X 

n 
bO 

C 
*r4 

X 

(3
(0 

bO 

X X 
0) 4) 
O. X 

X c 
3 ° o -x 
X X 

o 4) 
X 3 

X 
3 

CM 
OV 

VO t-4 
X CM 

CO 1-1 
X 00 

00 
1^ 

O 
CO 

X 
oo 

4) 
X 

o c 
X 

4) 
a X 

4> 
X 

X 

W 

m 

o 

c 
4> 

P4 

O 
H 

X 
3 
a 
X 
3 
o 

41 O 
a X 

3 

X 
p 

X o 
<U X 
o. 

to 
X 
P 

o 
OV 

00 
00 

00 

00 
CM 
CM 

o 
X 
X 

X 

X 

o 
D. 

43 
3 
4t 

4) 
X 
O 
H 

• 
X 
3 

> 

0) 
a 
0)
X 

3 
o 

X 

CM a) 
• X 

1-4 O, 
■60 

43 
C 

X 4) 
O 
X bO 
4) 3 

a> 4S 
cb a 

0) 
O 
X a 

CM 43 
•60 3 

4J 

O bO 
3 O 3 > 3 

X 
to 
X 

X X 

X 

<U 
(X 
to 

X 
<U 
X 

X 
(U 
o 

0)
X 
CO 

-x 
> 

.X 

a 
3 

(U
X X 
o X 

o 

00 VO VO X 44" *x 1-4 1-4 
a 
4) 
Cl 
X 

<u 
a 

O 

to 
X 
3 

X 
O 

to 

4) 
X 

3 

X 

4)
X 

(U 
o 
0)
X 

z 4) o o 4) O 
• X 3 

3 

4) 
Cl 

•X 

43 
4) 
m 
CO 
O 

X 
■60 

to 
•X 

1-4 
4> 
X 
o 

4) 
B 
CO 
cn 

X 
3 
4) 
a 
CO 

X 
4) 

43 
•X 

o 

43 
<0 
N 

o CO CO CO -x 

4) 
X 
CO 
a 
4> 

4) 
O 

•X 

0) 

X 
O 
3 
4) 

& 3 
O X 

to 
CO 
s 

U 
3 

a)
X 
4) 
X 

3 
o 

4) 
X 
X 

X 
o 

•X 

4) 
X 
CO 
X 

tn 
X 
p 
O 
X 

a ix 

4) X 
X 3 
4) 

to 
to X 

X X X 43 a CO O 3 
a X X 3 CO O X X 3 X •X O 

O CO 4) O o X Cl 3 I O 3 X 

X 
O 

1-3 

43 3 3 3 • X o 
3 4) O X O X 
CO X .X 3 .X <3 X 

X (3 X •V o 
bO bO 3 3 bO o to X 
3 3 X X X 4-1 4) to a Cl 4) 41 

*r^ X to 3 3 -X C X 
>b0l0Xi0X3^>.b0‘X I 34)
•xioxtoxtoxi-4c: 34) ax 
4)3«i 4) 34)33OiX<J c0X4) 4J 
OOOc!Xo^MPQaiOQ4)OXX
4) 4) CO W X 4) O O 

od a O P U S H 

a 

< 
4) 

4) lU 
O. O 
to 
3 X 
X 4) 

X a 

in 
CM 

4) 

3 X 
CO 
4) 4)
X jU
U X 
o 

U4 
o 

3 
4) 
(3 

CO 
X 
U 

^ 
43 

X 
CO 

a 
X 

a) 
X 
X 

O 



 

 
 

 

 

106 

0) 
xi 

c 
(U 

4-1 o 
o 

l-l 
■p (U 
c (X 
0) 
o 

CM 
0) 
(X 

<u 
IT) a 
CM c 

<0 

<0 0] 
C 

*r-t 

0) 
p p 
(0 c 
B a) 

B 
p 

o 
0) 

Pu 
(U a 

lU 
CO c 

p 
to 

0) 
p 0) 

■o o CO 
0) (O 
p 0) 
c c 

•f-l <0 c 
p 0) 

c o H 
O H 
o (O 

p 

u tx 
> p 

o . 
x: c p 

o d 
W d -r^ a) 
iJ (UP a 
d) (X (0 
<: d d 
H O <0 (U

■P- tx (X 
• (U 

r-i d 00 
-(A (X 

iri 
to TD I 

•d C CO 
(0 

d 
(U W) 
a d s p
0) .d Id d 
d > [xi a) 
O -d o 
P (U (U 

a T) d 
d <u P 0)
O d I-I (X 
P O 

d d cn 
o •d CM 

0) CO 
D< P CO 

c 0) VD 
<4-1 0) bO 
o a. CO <4-1 

0} ^ O 
0) 
+J w 
(0 U i-H (0 
oi :3 < +J 

0) o C4-I o 

C0 
05 

U 
o o 



107 

TABLE XXVII 

VARIABLE COSTS FOR PLANTS PROCESSING SNAP BEANS FOR FREEZING 
TENNESSEE, 1963 

Plant A Plant B Plant C Plant D Total 

Pounds 

Annual volume of 

snap beans pro 
cessed (output) 3,137,307 2,940,648 2,227,120 9,366,598 17,571,873 

Cost Dollars 

Processinj labor^ 88,265 57,384 43,348 192,361 381,358 
Container 

Freezing and 
52,250 51,196 26,970 213,868 344,284 

storage^ 
In-plant 

10,981 9,942 7,795 32,783 61,501 

transportation^ 3,137 2,841 2,227 9,367 17,572 
Utilities® 

Electricity 798 827 411 1,367 3,403 
Water 5,240 5,170 5,026 6,688 22,124 
Gas 

Brokeragef 
2,055 

21,961 
2,638 
19,885 

1,241 
15,590 

3,927 
65,566 

9,861 
,123,002 

Miscellaneous 
general expense^ 11,425 11,425 11,425 11,425 45,700 

Total variable 

costs 196,112 161,308 114,033 537,352 1,008,805 

Includes payroll taxes @ 6.675 per cent. 

'^Container costs were obtained from a plant's accounting depart 
ment. 

^Freezing and storage is standardized at 35 cents per 100 pounds
which is the commercial rate charged by a cold storage facility. This 
charge includes the tunnel or initial freezing. 

•^In-plant transportation is estimated at 10 cents per 100 pounds. 
All utility rates were obtained from the Knoxville Utilities 

Borad, Knoxville, Tennessee. For a detailed breakdown, see Appendix C. 
£ 
Brokerage is estimated at 70 cents per 100 pounds. 

SMiscellaneous general expenses are standardized for all plants.
For a detailed listing of items contained in miscellaneous general 
pense, see Table XXX 

ex 

page 110, 
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TABLE XXVIII 

TOTAL FIXED COSTS FOR PLANTS PROCESSING SNAP BEANS FOR 
FREEZING, TENNESSEE, 1963 

Plant A Plant B Plant C Plant D Total 

Pounds 

Annual volume 

of snap beans 
processed 
(output) 3,137,307 2,840,648 2,227,120 9,366,598 17,571,673 

Cost Dollars 

Plant equipment^ 42,404 47,015 18,903 56,407 164,729 

Building^ 11,243 16,274 8,795 20,992 57,304 

Shop equipment^ 416 416 416 416 1,664 

Laboratory 
equipment*^ 306 306 306 306 1,224 

Office equip 
ment® 782 782 782 782 3,128 

Administrative 

expense 32,300 32,300 22,500 42,300 129,400 

Total fixed cost 87,451 97,093 51,702 121,203 357,449 

a,c,d,eBased on installed or replacement cost, 

^Based on building replacement cost. 
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TABLE XXIX 

ANNUAL TOTAL COSTS FOR PLANTS PROCESSING SNAP BEANS FOR 
FREEZING, TENNESSEE, 1963 

Plant 

Annual volume 

of snap beans 
processed (output) 

Pounds 

Total variable 

cost 

Total fixed 

cost 

Dollars 

Total 

cost 

A 3,137,307 196,112 87,451 283,563 

B 

C 

D 

Total 

2,840,648 

2,227,120 

9,366,598 

17,571,673 

161,308 

114,033 

537,352 

1,008,805 

97,093 

51,702 

121,203 

357,449 

258,401 

165,735 

658,555 

1,366,254 
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TABLE XXX 

STANDARDIZED MISCELLANEOUS GENERAL EXPENSES IN PLANTS PROCESSING 
SNAP BEANS FOR FREEZING, TENNESSEE, 1963 

Item Cost 

Office supplies $ 950.00 

Operating supplies 1,750.00 

Glue 400.00 

Stitching wire 700.00 

Telephone and telegraph 1,600.00 

Termite Control 250.00 

Insurance (Group life 
and hospital) 500.00 

Plant travel 1,500.00 

Advertising 100.00 

Donations 100.00 

Due and subscriptions 175.00 

Legal and audit 1,000.00 

Bank charges 400.00 

Soap, cleaning material 
and disinfectants 1,000.00 

Entertainment 250,00 

Uncollectable accounts 750,00 

Total $11,425.00 
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TABLE XXXII 

OFFICE EQUIPMENT FOR PLANTS PROCESSING SNAP BEANS 
FOR FREEZING, TENNESSEE, 1963 

Replacement Annual 
Item of equipment costs^ Use life fixed cost^ 

No. required 

1 - 2-drawer file cabinet $ 83 10 14 
2 - 4-drawer file cabinet 

240 10 40 
1 - 3-drawer file cabinet 110 10 18 
2 - Executive desk 519 10 86 
2 - Swivel chair 145 10 24 
2 - Sidearm chair 80 10 13 
2 - Secretarial desk 214 10 35 
2 - Printing calculators 1,046 10 173 
3 - Straight chairs 15 10 2 
1 - Manual typewriter 

1588 10 
1 - Electric typewriter 325 10 54 
1 - Adding machine 275 10 45 
1 - Safe 150 10 25 
1 - Duplicating machine 175 10 29 
1 - Checkwriter 35 10 6 
2 - Heaters 73 10 12 
1 - Air-conditioner 225 10 37 
3 - Waste baskets 6 10 1 
1 - Metal wall locker 135 10 22 
10 - Light fixtures 700 10 116
3 - Desk lamps 90 10 15 

Total $4,729 782 

^Replacement cost was obtained from plant inventories. 

^Annual fixed cost includes interest on investment, 3.0 per cent 
(approximately 5.5 per cent of undepreciated balance), taxes, 1.0 per 
cent, insurance, 1.0 per cent, repairs, 1.5 per cent, and depreciation, 
10.0 per cent. 
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TABLE XXXIII 

LABORATORY EQUIPMENT FOR PLANTS PROCESSING SNAP BEANS 
FOR FREEZING, TENNESSEE, 1963 

Replacement Annual 
Item of equipment cost^ Use life fixed cost^ 

No, required 

1 - 4-drawer file cabinet $ 240 10 40 
1 Desk 112 10 18 
1 - Table 50 10 8 
1 - Swivel chair 72 10 12 
2 - Sidaarm chairs 80 10 13 
1 - Gas range 120 10 20 
1 - Metal wall locker 135 10 22 
1 - Exact weight scale 185 10 31 
1 - Manual typewriter 88 10 15 
1 - Microscope 29175 10 
1 - Electric timer 20 10 3 
1 - Desk lamp 30 10 5 
1 - Blender 45 10 7 
1 - Air-conditioner 125 10 21 
1 - Sink, 66 in. stainless 

steel top 325 5410 
5 - Thermometers 10 10 2
5 - Flat porcelain trays 12 x 

18 13 10 2 
Miscellaneous (pots, pans, & 
etc,) 25 10 4 

Total $1,850 306 

a 

Replacement cost was obtained from plant inventories. 

^Annual fixed cost includes interest on investment 3.0 per cent 
(approximately 5.5 per cent of undepreciated balance), taxes, 1.0 per 
cent, insurance, 1.0 per cent, repairs, 1.5 per cent, and depreciation, 
10.0 per cent. 
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TABLE XXXIV 

SHOP EQUIPMENT FOR PLANTS PROCESSING SNAP BEANS 
FOR FREEZING, TENNESSEE, 1963 

Replacement Annual 
Item of equipment cost^ Use life fixed cost*^ 

No. required 

1 - Battery charger 300 10 50 
1 - AC-DC generator 350 10 58 
1 - Electric welder 612 10 101 
1 - Autylene welder 109 10 18 
1 - Pipe vise 76 10 13 
1 - Portable grinder 59 10 10 
1 - Bench vise 76 10 13 
1-8' stepladder 

530 10 
2 12' stepladders 68 10 11 
1 - Paint spray gun 23142 10 
1 - Pipe threader 50 10 8 
1 - Miscellaneous hand tools 

(set) 150 10 25 
1 - Drill press 145 10 24 
1 - Bolt die set 30 10 5 
1 - Portable light 10 210 
1 - Metal lathe 300 10 50 

Total 2,507 416 

^Replacement cost was obtained from plant inventories. 

^Annual fixed cost includes interest on investment 3.0 per cent 
(approximately 5.5 per cent of undepreciated balance), taxes, 1.0 per 
cent, insurance, 1.0 per cent, repairs, 1.5 per cent, and depreciation, 
10.0 per cent. 
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TABLE XXXV 

CREW REQUIREMENTS IN RECEIVING AND PREPARATION STAGE AND OUTPUT PER MAN HOUR FOR MODEL PLANTS 
PROCESSING SNAP BEANS FOR FREEZING, TENNESSEE, 1965 

Receiving and preparation 
Feed Inspect Attend Attend Transport Out 

Grade and after cutters Attend Attend Attend blancher Attend beans to Output put/ 
and Un attend unsnipped and nubbin double single and French processing per man 

Plant weigh load snippers separates clean-up grader grader grader clean-up slicer line Total hr. hr. 

I 10 1,500 150 

II 1 14 . 3,000 214 

III 1 16 4,500 281 

IV 10 2 20 6,000 300 

V 12 2 22 7,500 341 
VI 16 2 3 29 9,000 310 

VII 18 2 3 32 10,500 328 

VIII 20 2 3 34 12,000 353 

IX 22 3 4 38 13,500 355 

X 24 3 4 40 15,000 375 
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TABLE XXXVI 

STANDARDIZED CREW REQUIREMENTS AND OUTPUT PER MAN HOUR FOR 
PACKAGING OPERATION FOR MODEL PLANTS PROCESSING SNAP 

BEANS FOR FREEZING, TENNESSEE, 1965 

Processing operation 

Retail (French slice and whole) 
Attend carton former 

Supply and clean-up 
Attend fill 

Adjust carton weight 
Attend carton closer 
Attend wrapper 
Tray-off 
Haul trays 

Retail (cuts) 
Attend carton former 
Supply and clean-up 
Attend fill 

Adjust carton weight 
Attend carton closer 

Attend wrapper 
Tray-off 
Haul trays 

Institutional (French slice 
and whole) 
Attend carton former 
Supply and clean-up 
Attend fill 

Adjust carton weight 
Attend carton closer 

Attend wrapper 
Tray-off 
Haul trays 

Crew Output Output per 
Men Women Total per hr. man per. 

5 11 16 2,800 175 

1 1 

1 1 

3 3 

6 6 

1 1 

1 1 

2 2 

1 1 

6 6 12 3,500 292 

1 1 

1 1 

1 1 

4 4 

1 1 

1 1 

2 2 

1 1 

5 9 14 3,500 250 
1 1 

1 1 

3 3 

4 4 

1 1 

1 1 

2 2 

1 1 
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TABLE XXXVI (continued) 

Processing operation 

Institutional (cuts) 
Attend carton former 
Supply and clean-up 
Attend carton fill 

Adjust carton weight 
Attend carton closer 

Attend wrapper 
Tray-off 
Haul trays 

Polybag 
Fill bin 

Checkweigh and remove 
improperly sealed bags 

Stencil and form cases 
Tray off and stack cases 
Haul cases 

Bulk (lOF) 
Haul trays 
Fill bin to cluster 

Place liners 

Fill and weigh bag 
Sew bag 
Stack bags on skid 

Case 

Stencil and form cases 

Haul trays 
Place trays on rack casing 
Fill cases 

Stack cases on skid 

Remove empty trays to skid 
Haul cases 

Men 

6 

1 

1 

1 

2 

1 

4 

1 

1 

1 

1 

8 

1 

2 

1 

2 

1 

1 

6 

1 

1 

1 

1 

1 

1 

Crew 

Women Total 

5 11 

1 

1 

1 

3 3 

1 1 

1 1 

2 

1 

2 6 

1 

2 2 

1 

1 

1 

8 

1 

2 

1 

2 

1 

1 

3 9 

1 

1 

1 

3 3 

1 

1 

1 

Output Output per 
per hr. man hr. 

4,000 364 

2,000 333 

5,600 700 

8,100 900 
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TABLE XXXVII 

CREW REQUIREMENTS FOR MODEL PLANTS PROCESSING SNAP BEANS FOR 
FREEZING, TENNESSEE, 1965 

Plant 

II V X 
Job M W T M W T M W T 

Receiving and preparation 8 6 14 10 12 22 16 24 40 

Packaging 
Retail (French) 5 11 16 5 11 16 5 11 16 
Retail (Whole) 5 11 16 
Retail (Cut) 6 6 12 6 6 12 6 6 12 
Institutional (French) 5 9 14 5 9 14 5 9 14 
Institutional (Whole) 5 9 14 
Institutional (Cut) 6 5 11 6 5 11 6 5 11 
Polybag (IQF) 4 2 6 4 2 6 
Bulk (IQF) 8 8 8 8 

Case 6 3 9 6 3 9 6 3 9 

Clean-up 1 1 2 2 4 4 

USDA Inspector 1 1 1 1 2 2 

Mechanics 1 1 2 2 3 3 

Foremen 1 1 2 2 3 3 

Total 40 40 80 57 48 105 78 80 158 
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TABLE XXXIX 

ELECTRICITY REQUIRED AND TOTAL COST OF ELECTRICITY FOR EACH MODEL PLANT PROCESSING SNAP BEANS FOR 
FREEZING AT 100 PER CENT CAPACITY WITH VARYING PROCESSING PERIODS OF 800, 1000 

1600, 1800 AND 2000 HOURS ' 

Length of processing period 
Demand in 1000 1600 1800 2000kilowatts Total kws. Total Total kws. Total Total kws. Total Total kws. Total Total kws, TotalPlant per hour^ cost^ used costused used cost used cost used cost 

Dollars Dollars Dollars Dollars Dollars 

I 28 21,900 457 27,375 474 43,800 526 49,275 543 54,750 560II 36 28,762 574 35,953 600 57,524 669 64,715 690 71,905 713III 52 40,880 848 51,100 880 81,760 977 91,980 1,009 102,200 1,041IV 59 44,384 913 55,480 949 88,768 1,054 99,864 1,089 110,960 1,125V 63 47,158 964 58,948 1,002 94,316 1,114 106,106 1,150 117,895 1,188VI 84 61,320 1,218 76,650 1,304 122,640 1,452 137,970 1,500 153,300 1,548VII 89 65,262 1,339 81,578 1,391 130,524 1,545 146,840
VIII 96 

1,597 163,155 1,64870,810 1,453 88,513 1,509 141,620 1,677 159,323 1,733 177,025 1,789IX 108 80,592 1,649 100,740 1,713 161,184 1,905 181,332 1,968 201,480 2,031X 115 85,702 1,762 107,128 1,830 171,404 2,034 192,830 2,101 214,255 2,169 

,7n.-r horsepower required in a plant X .730 = demand in kilowatts per hour. Source: J. J. Moder, Jr. and N. M. Penny, Industrial 
nologyri954f^prit^^ Studi^ of Peanut Marketing, Engineering Experiment Station Bulletin No. 286 (Atlanta: Georgia Institute of Tech-

^Knoxville Utilities Board rates are used. An added charge of 15 per cent is provided for plant lighting and office electricity use, 
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TABLE XL 

GAS REQUIRED AND TOTAL COST OF GAS FOR EACH MODEL PLANT PROCESSING SNAP BEANS FOR FREEZING AT 100 PER CENT CAPACITY 
WITH VARYING PROCESSING PERIODS OF 800, lOOO, 1600, 1800 AND 2000 HOURS 

800 1000 1600 1800 2000 
Demand Total therms Total therms Total therms Total therms Total therms 
in therms of Total of Total of Total of Total of Total 

Plant per day gas required^ COStt* gas required cost gas required cost gas required cost gas required cost 
Dollars Dollars Dollars Dollars Dollars 

I 73 7,232 1,215 9,040 1,330 14,463 2,392 16,271 2,507 18,074 2,623 
II 145 14,463 2,392 18,079 2,623 28,926 4,750 32,542 4,981 36,158 5,212 
III 145 14,463 2,392 18,079 2,623 28,926 4,750 32,542 4,981 36,158 5,212 
IV 145 14,463 2,392 18,079 2,623 28,926 4,750 32,542 4,981 36,158 5,212 
V 145 14,463 2,392 18,079 2,623 28,926 4,750 32,542 4,981 36,158 5,212 
VI 217 21,695 3,567 27,118 3,912 43,389 7,099 48,813 7,445 54,236 7,791 

VII 217 21,695 3,567 27,118 3,912 43,389 7,099 48,813 7,445 54,236 7,791 
VIII 217 21,695 3,567 27,118 3,912 43,389 7,099 48,813 7,445 54,236 7,791 
IX 290 28,926 4,750 36,158 5,212 57,857 9,457 65,084 9,918 72,315 10,380 
X 290 28,926 4,750 36,158 5,212 57,857 9,457 65,084 9,918 72,315 10,830 

I BHP x 33 ̂ 79Total therms of gas required is equal to — x hours operated. There are 100,000 BTU's in a therm of gas. 

^Khoxville Utilities Board rates are used. An added charge of 10 per cent is provided for heating of any part of the plant and office. 

»|C-
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TABLE XLI 

WATER REQUIRED AND TOTAL COST OF WATER FOR EACH MODEL PLANT PROCESSING SNAP BEANS FOR FREEZING AT 100 PER CENT 
CAPACITY WITH VARYING PROCESSING PERIODS OF 800, 1000, 1600, 1800, AND 2000 HOURS 

Demand Length of processing season 
in cubic 800 1000 1600 1800 2000 
feet Total cu. Total Total cu. Total Total cu. Total Total cu. Total Total cu. Total 

Plant per day ft. used cost ft. used cost ft. used cost ft. used cost. ft. used cost 

8 hr. 16 hr. Dollars Dollars Dollars Dollars Dollars 

i I 6,744 13,488 647,133 4,863 842,667 4,972 1,348,267 5,255 1,516,800 5,350 1,685,334 5,444 
II 13,480 26,960 1,348,267 5,255 1,685,334 5,444 2,696,534 6,010 3,033,600 6,199 3,370,667 6,388 

1 III 20,240 40,480 2,024,534 5,634 2,530,667 5,918 4,049,067 6,768 4,555,200 7,051 5,061,334 7,335 
t' IV 27,024 54,048 2,702,934 6,014 3,378,667 6,392 5,405,867 7,528 6,081,600 7,906 6,757,334 8,285 
t V 33,808 67,616 3,381,334 6,394 4,226,667 6,867 6,762,667 8,287 7,608,000 8,761 8,453,334 9,234 

• VI 40,720 81,540 4,072,534 6,781 5,090,667 7,351 8,145,067 9,454 9,163,200 9,524 10,181,334 10,594 
{• VII 47,632 95,264 4,763,734 7,168 5,954,667 7,835 9,527,467 11,040 10,718,400 11,707 11,909,867 12,374 
? VIII 54,672 109,344 5,467,734 7,562 6,834,667 8,328 10,935,467 12,685 12,302,400 13,451 13,669,334 14,216 

IX 61,840 123,680 6,184,534 7,964 7,730,667 8,830 12,369,067 14,348 13,915,200 15,214 15,461,334 16,080 
X 69,008 138,016 6,901,334 8,365 8,626,667 9,331 13,802,667 16,010 15,528,000 16,876 17,253,334 17,942 

®Note: The requirement is considered the same for a 1000 pounds of input as 1000 pounds of output, Robert H. Reed and L. L. 
Sammet, Multiple-Product Processing of California Frozen Vegetables, Giannini Foundation Research Report No. 26h (Berkeley: University 
of California, 1963), p. 46. 

^Knoxville Utilities Board rates are used. 
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TABLE XLIV 

AVERAGE TOTAL COSTS PEFJ POUND OF PROCESSING SNAP BEANS BY VARIOUS TYPES OF PACK, AND CAPACITY UTILIZED 
IN MODEL PLANTS OPERATING 800 HOURS, TENNESSEE, 1965 

Type of pack Capacity II III IV 

Plant 

Cents 

VI VII VIII IX 

Retail 

French slice 

and whole 

50 

75 

100 

17.075 

13.478 

11.672 

12.444 

10.189 

9.053 

10.489 

8.755 

7.889 

10.123 

8.510 

7.704 

9.389 

8.007 

7.318 

9.135 

7.858 

7.219 

8.650 

7.514 

6.948 

8.501 

7.408 

6.862 

8.395 

7.331 

6.799 

8.123 

7.138 

6.646 

Institutional 

French slice 

and whole 

50 

75 

100 

15.651 

12.049 

10.248 

11.020 

8.765 

7.629 

9.065 

7.331 

6.465 

8.708 

7.095 

6.289 

7.965 

6.583 

5.892 

7.711 

6.434 

5.795 

7.226 

6.090 

5.524 

7.077 

5.984 

5.438 

6.971 

5.907 

5.375 

6.699 

5.714 

5.222 

Retail cut 50 

75 

100 

16.931 

13.329 

11.528 

12.300 

10.045 

8.909 

10.345 

8.611 

7.745 

9.988 

8.375 

7.569 

9.245 

7.863 

7.172 

8.991 

7.714 

7.075 

8.506 

7.370 

6.804 

8.357 

7.264 

6.718 

8.251 

7.187 

6.655 

7.979 

6.994 

6.502 

Institutional cut 50 

75 

100 

15.485 

11.883 

10.082 

10.854 

8.599 

7.463 

8.899 

7.165 

6.299 

8.542 

6.929 

6.123 

7.799 

6.417 

5.726 

7.545 

6.268 

5.629 

7.060 

5.924 

5.358 

6.911 

5.818 

5.272 

6.805 

5.741 

5.209 

6.533 

5.548 

5.056 

Polybag 50 

75 

100 

20.436 

16.834 

15.033 

15.805 

13.550 

12.414 

13.850 

12.116 

11.250 

13.493 

11.880 

11.074 

12.750 

11.368 

10.677 

12.496 

11.219 

10.580 

12.011 

10.875 

10.309 

11.862 

10.769 

10.223 

11.756 

10.692 

10.160 

11.484 

10.499 

10.007 

Bulk bag 50 

75 

100 

14.237 

10.635 

8.834 

9.606 

7.351 

6.215 

7.659 

5.917 

5.051 

7.294 

5.681 

4.875 

6.551 

5.169 

4.478 

6.297 

5.020 

4.381 

5.812 

4.676 

4.110 

5.663 

4.570 

4.024 

5.557 

4.493 

3.961 

5.285 

4.300 

3.808 
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table xlv 

AVERAGE TOTAL COSTS PER POUND OF PROCESSING SNAP BEANS BY VARIOUS TYPES OF PACK, 
IN MODEL PLANTS OPERATING 1000 HOURS, TENNESSEE, 1965 

AND CAPACITY UTILIZED 

Type of pack Capacity I II III IV V 

Plant 

VI VTT Vlii IX X 

Retail 

French slice 

and whole 

Institutional 

French slice 

and whole 

Retail cut 

Institutional cut 

Polybag 

Bulk bag 

50 

75 

100 

50 

75 

100 

50 

75 

100 

50 

75 

100 

50 

75 

100 

50 

75 

100 

14.953 

12.032 

10.594 

13.529 

10.608 

9.170 

14.809 

11.888 

10.450 

13.363 

10.442 

9.004 

18.314 

15.393 

13.955 

12.115 

9.194 

7.756 

11.125 

9.278 

8.373 

9.701 

7.854 

6.949 

10.981 

9.134 

8.229 

9.535 

7.688 

6.783 

14.486 

12.639 

11.734 

8.287 

6.440 

5.535 

9.479 

8.063 

7.368 

8.055 

6.639 

5.944 

9.335 

7.919 

7.224 

7.889 

6.473 

5.778 

12.840 

11.424 

10.729 

6.641 

5.225 

4.530 

9.183 

7.865 

7.220 

7.768 

6.450 

5.805 

9.048 

7.730 

7.085 

7.602 

6.284 

5.639 

12.553 

11.235 

10.590 

6.354 

5.036 

4.391 

8.572 

7.455 

6.899 

7.148 

6.031 

5.475 

8.428 

7.311 

6.755 

6.982 

5.865 

5.309 

11.933 

10.816 

10.260 

5.734 

4.617 

4.061 

8.376 

7.346 

6.834 

6.972 

5.922 

5.410 

8.252 

7.203 

6.690 

6.806 

5.756 

5.244 

11.757 

10.707 

10.195 

5.558 

4.508 

3.996 

7.995 

7.070 

6.608 

6.571 

5.638 

5.184 

7.851 

6.918 

6.464 

6.405 

5.472 

5.018 

11.356 

10.423 

9.969 

5.157 

4.224 

3.770 

7.869 

6.971 

6.533 

6.445 

5.547 

5.109 

7.725 

6.827 

6.389 

6.279 

5.381 

4.943 

11.230 

10.332 

9.894 

5.031 

4.133 

3.695 

7.782 

6.906 

6.480 

6.358 

5.482 

5.056 

7.638 

6.762 

6.336 

6.192 

5.316 

4.890 

11.143 

10.267 

9.841 

4.944 

4.068 

3.642 

7.557 

6.744 

6.349 

6.133 

5.320 

4.925 

7.413 

6.600 

6.205 

5.967 

5.154 

4.759 

10.918 

10.105 

9.710 

4.719 

3,906 

3.511 
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TABLE XLVI 

AVERAGE TOTAL COSTS PER POUND OF PROCESSING SNAP BEANS BY VARIOUS TYPES OF PACK, AND CAPACITY UTILIZED 
IN MODEL PLANTS OPERATING 1600 HOURS, TENNESSEE, 1965 

Type of pack Capacity II III IV 

Plant 

Cents 

VI VII VIII IX 

Retail 

French slice 

and whole 

50 

75 

100 

11.734 

9.913 

9.002 

9.112 

7.960 

7.386 

7.929 

7.050 

6.611 

7.734 

6.919 

6.509 

7.340 

6.642 

6.292 

7.254 

6.603 

6.277 

6.989 

6.407 

6.117 

6.906 

6.343 

6.065 

6.852 

6.302 

6.027 

6.700 

6.189 

5.934 

Institutional 

French slice 

and whole 

50 

75 

100 

10.310 

8.489 

7.578 

7.688 

6.536 

5.953 

6.505 

5.626 

5.187 

6.319 

5.504 

5.094 

5.916 

5.218 

4.838 

5.830 

5.179 

4.853 

5.565 

4.983 

4.693 

5.482 

4.914 

4.641 

5.428 

4.878 

4.603 

5.276 

4.765 

4.510 

Retail cut 50 

75 

100 

11.590 

9.769 

8.858 

8.968 

7.816 

7.242 

7.785 

6.906 

6.467 

7.599 

6.784 

6.374 

7.196 

6.498 

6.148 

7.110 

6.459 

6.133 

6.845 

6.263 

5.973 

6.762 

6.199 

5.921 

6.708 

6.158 

5.883 

6.556 

6.045 

5.790 

Institutional cut 50 

75 

100 

10.144 

8.323 

7.412 

7.522 

6.370 

5.796 

6.339 

5.460 

5.021 

6.153 

5.338 

4.928 

5.750 

5.052 

4.702 

5.664 

5.013 

4.687 

5.399 

4.817 

4.527 

5.316 

4.753 

4.475 

5.262 

4.712 

4.437 

5.110 

4.599 

4.344 

Polybag 50 

75 

100 

15.095 

13.271 

12.363 

12.473 

11.371 

10.747 

11.290 

10.411 

9.972 

11.104 

10.289 

9.879 

10.701 

10.003 

9.653 

10.615 

9.964 

9.638 

10.350 

9.768 

9.478 

10.267 

9.704 

9.426 

10.213 

9.668 

9.388 

10.061 

9.550 

9.295 

Bulk bag 50 

75 

100 

8.896 

7.075 

6.164 

6.274 

5.122 

4.511 

5.091 

4.212 

3.773 

4.905 

4.090 

3.680 

4.502 

3.804 

4.454 

4.416 

3.765 

3.439 

4.151 

3.569 

3.279 

4.088 

3.505 

3.227 

4.014 

3.464 

3.189 

3.862 

3.351 

3.096 
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TABLE XLVII 

AVERAGE TOTAL COSTS PER POUND OF PROCESSING SNAP BEANS BY VARIOUS TYPES OF PACK, AND CAPACITY UTILIZED 
IN MODEL PLANTS OPERATING 1800 HOURS, TENNESSEE, 1965 

Plant 

Type o£ pack Capacity II III IV VI VII VIII IX 

Cents 

Retail 50 11.126 8.729 7.636 7.462 7.106 7.037 6.794 6.719 6.669 6.531 

French slice 75 9.508 7.706 6.754 6.735 6.487 6.580 6.279 6.219 6.181 6.076 

and whole 100 8.698 7.195 6.462 6.373 6.177 6.257 6.019 5.970 5.936 5.849 

Institutional 50 9.702 7.305 6.212 6.047 5.682 5.613 5.370 5.295 5.245 5.107 

French slice 75 8.084 6.282 5.430 5.320 5.063 5.156 4.855 4.795 4.757 4.652 

and whole 100 7.274 5.771 5.038 4.958 4.753 4.833 4.595 4.546 4.512 4.425 

Retail cut 50 10.982 8.585 7.492 7.327 6.962 6.893 6.650 6.575 6.525 6.387 

75 9.364 7.562 6.710 6.600 6.343 6.436 6.135 6.075 6.037 5.932 

100 8.554 7.051 6.318 6.238 6.033 6.113 5.875 5.826 5.792 5.705 

Institutional cut 50 7.536 7.039 6.046 5.881 5.516 5.447 5.210 5.129 5.079 4.941 

75 7.918 6.116 5.264 5.154 4.897 4.990 4.689 4.629 4.591 4.486 

100 7.108 5.605 4.872 4.792 4.587 4.667 4.429 4.380 4.346 4.259 

Polybag 50 14.487 12.090 10.997 10.832 10.467 10.398 10.155 10.080 10.030 9.892 

75 12.869 11.067 10.215 10.105 9.848 9.946 9.640 9.580 9.542 9.437 

100 12.059 10.556 9.823 0.743 9.538 9.618 9.380 9.331 9.297 9.210 

Bulk bag 50 8.288 5.891 4.798 4.633 4.268 4.199 3.956 3.881 3.831 3.693 

75 6.670 4.868 4.016 3.906 3.649 3.742 3.441 3.381 3.343 3.238 

100 5.860 4.357 3.624 3.544 3.339 3.419 3.181 3.132 3.098 3.011 
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TABLE XLVIII 

AVERAGE total COSTS PER POUND OF PROCESSING SNAP BEANS BY VARIOUS TYPES OF PACK, AND CAPACITY UTILIZED 
IN MODEL PLANTS OPERATING 2000 HOURS, TENNESSEE, 1965 

Plant 

Type of pack Capacity II III IV VI VII VIII IX 

Cents 

Retail 50 10.678 8.459 7.431 7.270 6.945 6.895 6.666 6.594 6.548 6.419 
French slice 75 9.184 7.502 6.698 6.595 6.363 6.343 6.176 6.119 6.082 5.985 
and whole 100 8.455 7.041 6.346 6.263 6.080 6.082 5.942 5.895 5.861 5.781 

Institution 50 9.254 7.035 6.007 5.855 5.521 5.471 5.242 5.170 5.124 4.995 
French slice 75 7.760 6.078 5.274 5.180 4.939 4.919 4.752 4.695 4.658 4.561 
and whole 100 7.031 5.617 4.927 4.848 4.656 4.658 4.518 4.471 4.437 ik-357 

Retail cut 50 10.534 8.315 7.287 7.135 6.801 6.747 6.522 6.450 6.404 6.275 
75 9.040 7.358 6.554 6.460 6.219 6.199 6.032 5.975 5.938 5.841 
100 8.311 6.897 6.202 6.128 5.936 5.938 5.798 5.751 5.717 5.637 

Institutional cut 50 9.088 6.869 5.841 5.689 5.355 5.305 5.076 5.004 4.958 4.829 
75 7.594 5.912 5.108 5.014 4.773 4.753 4.586 4.529 4.492 4.395 
100 6.865 5.451 4.756 4.682 4.490 4.492 4.352 4.305 4.271 4.191 

Polybag 50 14.039 11.820 10.792 10.640 10.306 10.256 10.027 9.955 9.909 9.780 
75 12.545 10.863 10.059 9.965 9.724 9.704 9.537 9.480 9.443 9.346 
100 11.816 10.402 9.707- 9.633 9.441 9.443 9.303 0.256 9.222 9.142 

Bulk bag 50 7.840 5.621 4.593 4.441 4.107 4.057 3.828 3.762 3.710 3.581 
75 6.346 4.664 3.860 3.766 3.525 3.505 3.338 3.281 3.244 3.147 
100 5.617 4.203 3.500 3.434 3.242 3.244 3.104 3.057 3.023 2.948 
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APPENDIX B 

SUMMARY OF LABOR PRODUCTION STANDARDS FOR JOBS PERFORMED 

IN PROCESSING SNAP BEANS FOR FREEZING, 

TENNESSEE, 1963 

Operating stage, job classification Production Standard 

and description (units per hour) 

Fill pallet boxes: Pallet box is filled by 
conveyor from washers. One man levels 
beans in box and operates hydrocooler 
conveyor. 12,954 pounds 

Hydrocooling: Four pallets are in the 
hydrocooler simultaneously. 14,092 pounds 

Inspection: Five women inspect beans on two 
belts and remove trash and other foreign 
objects. Rate varies with per cent of 
sort out. 15,429 pounds 

Operate forklift: Empty pallet box is moved 
from temporary storage and set on hydro 
cool conveyor. Distance 300 feet. 29,322 pounds 

Operate forklift: Empty pallet box is moved 
from conveyor at end of mechanical bin 
dump and set on hydrocool conveyor. 
Distance 200 feet. 29,322 pounds 

Operate forklift: Full pallet box is removed 
from hydrocool conveyor and placed direct 
ly on mechanical bin dump conveyor, Dis-
tance 40 feet. 46,423 pounds 

Operate forklift: Empty pallet box is trans 
ferred from mechanical bin dump conveyor 
to temporary storage. 22,282 pounds 

Mechanical bin dump: The timing is controlled 
by a manually operated switch. 8,437 pounds 
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Operating stage, job classification Production Standard 
and description (units per hour) 

Carton former (9 ox.): Speeds can be varied 
as needed within a specified range 5,455 cartons 

(3068 pounds) 

Operate forklift: Skid of full trays is taken 
from tray-off station and transferred to 
tunnel. Operator returns with total dis 
tance traveled 510 feet. 

A. From retail line 9,464 pounds 
B. From institutional line 11,830 pounds 

Operate hand truck: A skid containing 25 
trays (12-2^ lb. cartons/tray) is trans 
ferred to shortage from tray-off station 
and operator returns to tray-off station. 2,468 pounds 

Operate hand truck: A skid is moved from 
tray-off station to tunnel and then re 
turns to the tray-off station with a skid 
of empty trays. Distance 330 feet. 15,098 pounds 

Tray-off: Two men handle and fill trays. 
A. 8 ounce cartons (25/tray) 500 trays 

(6,250 pounds) 
B. 9 ounce cartons (25/tray) 480 trays 

(6,750 pounds) 
C. 2% pound cartons (10/tray) 95 trays 

(2,375 pounds) 

POLYBAG 

Filling: Polybags are filled manually on the 
20 ounce polybag. The number of workers 
may be varied. 194 polybags/ 

worker 

(243 pounds) 

Filling, weighing: Polybags (20 ounce) are 
filled, weighed and top of polybag folded 
down for mechanical sealer before being 
placed on conveyor. 111 polybags/ 

worker 

(139 pounds) 



141 

Operating stage, job classification 
and description 

Weigh and adjust weight: Weight of 20 ounce 
polybags is checked manually. 

Installing dividers in case: Before polybags 
are cased, three dividers are placed in 
each case. 

Casing: One worker cases with each case con-
taining 12-20 ounce polybags. 

CASING 

Form and staple cases: 
Form cases 

Staple cases 
Stencil cases 

Casing (8 ounce): Worker forms box, takes full 
tray from skid and places on casing table, 
and places cartons in box. The number of 
workers may vary. 

Casing (10 ounce): Three women fill each case 
on Conveyor with each case containing 24 
10-ounce cartons. 

full trays from skid casing table: 

empty trays from ̂ sing table and 
stack on skid: 

Closing case and stacking: 

Mechanical closing of case: 

Production Standard 

(units per hour) 

250 polybags/ 
worker 

(313 pounds) 

6,923 pounds 

143 cases 

2,143 pounds 

750 cases 

857 cases 

600 cases 

932 cases 

120 cases/ 

worker 

500 cases 

7,500 pounds 

545 trays 
(16,364 pounds) 

545 trays 
(16,364 pounds) 

222 cases 

667 cases 
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Operating stage, job classification Production standard 
and description (units per hour) 

Closing manually by interlocking lids: Wrap-
ping sealed cases with tape: Number of 
workers varies: 667 cases 

154 cases/ 

worker 

Operate forklift: Loaded skid is taken to cold 
storage and operator returns to casing sta 
tion for another skid. One skid contains 
78 cases of 24 9-ounce cartcai per case, or 
48 cases of 12 2^pound cartons per case. 

A. If carrying retail cartons 9.251 pounds 
B. If carrying institutional cartons 12,773 pounds 

Operate forklift: Skid of empty trays moved 
from casing station to tray-off station 
and operator returns. Distance traveled 
170 feet. 

A. If carrying to retail line 41,167 pounds 
B. If carrying to institutional line 56,837 pounds 

Operate forklift: Loaded skid is moved from 
tray-off station to tunnel and a skid in the 
tunnel is moved to temporary cold storage. 
Distance 300-500 feet. 

A. If carrying retail cartons 12,799 pounds 
B. If carrying institutional cartons 15,998 pounds 

Operate forklift: Loaded skid is moved to 
tunnel and a loaded skid is brought to 
casing station. Distance 300-500 feet. 

A. If carrying retail cartons 9,337 pounds 
B. If carrying institutional cartons 11,671 pounds 

PACKAGING BULK 

Attend tray fill: Two men handle the racks. 1,782 pounds 

IQF fill: Bags are placed under bulk filler 
and filled. 429 bags 

25,740 pounds 

Serving bags and placing on conveyor: 333 bags 
19,980 pounds 



APPENDIX C 

UTILITIES' RATES 

Knoxville Utilities Board - Electricity rates for commercial 
use. 

Rate C - Customer's demand for the month or contract demand is 
greater than 5,000 kilowatts. 

The demand for any month shall be the highest average 
load measured in kilowatts during any 30 consecutive 
minute period of the month. 

Demand charge: $1.00 per month per kilowatt of billing 
demand within the customer's contract 
demand. 

Energy charge: $ .00275 per kilowatt hour. 

Knoxville Utilities Board - Water rates for commercial 
use. 

Schedule E - Contract rate for large industrial, commercial or 
other uses. 

The demand shall be the greatest quantity of water 
used in any day during the month under considera 
tion, subject to the provision that the demand shall 
not be less than the greatest quantity of water used 
in any day in the 12 month period ending with the 
month under consideration. 

Demand charge: First 75,000 cubic feet or less of 
demand per month, $375,00. Excess 
over 75,000 cubic feet of demand per 
month at 50 cents per 100 cubic feet. 

Commodity charge: All water per month at 5.6 cents 
per 100 cubic feet. 

Knoxville Utilities Board - Gas rates for commercial 
use. 

Rate G - 5 - Demand may be estimated as 5 per cent of the total 
quantity of gas used during the month. 

143 



144 

Demand charge: First 5 therms or less of demand per 
month $6.25, 
Excess over 5 therms of demand per 
month at 75 cents per therm. 

Commodity charge: First 500 therms per month at 
9.5 cents per therm. 
Next 3,000 therms per month at 
5.2 cents per therm. 
Next 6,500 therms per month at 
4.5 cents per therm. 
Excess over 10,000 therms per 
month at 4.2 cents per therm. 


	Costs of processing snap beans for freezing in Tennessee
	Recommended Citation

	Costs of processing snap beans for freezing in Tennessee

